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Management of the axilla in metaplastic breast carcinoma
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Background: Metaplastic breast cancer (MBC), characterized by admixed epithelial, squamous or 
mesenchymal elements, constitutes <1% of breast cancers and has a poor prognosis but a paradoxically 
low reported rate of axillary lymph node (LN) involvement. Due to its rarity, data on appropriate axillary 
management is lacking, prompting this investigation of LN status and outcomes.
Methods: We identified 41 MBC patients treated at our institution 2001–2011 who were followed for a 
median of 66 months. Statistical analyses evaluated axillary ultrasound (AUS), fine needle aspiration (FNA), 
and sentinel LN biopsy (SLNB) in association with LN status.
Results: Median tumor size was 2.7 cm and 76% were triple-negative. Twenty-three patients (56%) had 
preoperative AUS: 9 (39%) showed ≥1 suspicious LN, 6 proceeded to LN FNA and 3 were confirmed 
positive. Six patients had neoadjuvant chemotherapy, including 2 FNA LN+. Ten patients were LN+ at 
operation. Among 19 patients undergoing AUS and axillary surgery, AUS ± FNA sensitivity was 100% and 
specificity was 94%. LN positivity correlated with increasing tumor size, grade and angiolymphatic invasion. 
16 patients recurred, 63% with distant disease (10/16) and one with isolated axillary disease after a negative 
SLNB not preceded by AUS. Overall SLNB accuracy was 96% (23/24), but absent preoperative AUS, 1/7 
(14%) of SLNBs were falsely negative. 
Conclusions: Our study is the first to specifically address the performance and utility of AUS/FNA and 
SLNB for MBC patients. AUS/FNA at diagnosis followed by SLN surgery provided accurate nodal staging 
and critical prognostic information to inform treatment recommendations. We recommend this approach for 
axillary management of MBC patients.
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Introduction

Metaplastic breast cancer (MBC) is a rare form of invasive 
breast cancer accounting for <1% of all invasive breast 
cancers (1-6). The term refers to a heterogeneous group 
of tumors in which the adenocarcinomatous element is 
combined with a neoplastic mesenchymal component 
or other epithelial elements (6,7). The purely epithelial 
forms include squamous (large cell keratinizing, spindle 
cel l ,  acantholyt ic) ,  adenocarcinoma with spindle 
cell differentiation, and adenosquamous (including 
mucoepidermoid) (7). Mixed epithelial and mesenchymal 
types include carcinoma with chondroid metaplasia or 
osseous metaplasia, or carcinosarcoma (7). Approximately 
70% of MBC tumors are said to have a spindle cell 
component; however, the distribution of histopathologic 
subtypes vary among the small case series described to 
date (8,9).

MBCs are reported to present as larger, higher grade, 
and more frequently estrogen receptor, progesterone 
receptor and HER2/neu negative (triple-negative) tumors 
than invasive ductal carcinomas (4,10-13). Further, MBCs 
respond less frequently to preoperative chemotherapy 
agents than other triple-negative breast cancers (13,14). 
Therefore, patients with MBC have been shown to have a 
significantly worse disease-specific survival than patients 
with invasive ductal carcinoma of all approximated biologic 
subtypes including triple-negative tumors (11,13,14).

Paradoxically, patients with MBC have less frequent 
axillary lymph node (LN) involvement than patients with 
other forms of invasive breast carcinoma (4,11). Prior 
reports suggest that the likelihood of LN involvement 
varies with the histopathologic subtype of MBC such that 
10–15% of patients with pure squamous cell carcinoma have 
LN metastases at presentation while a higher proportion, 
up to 25%, with chondro-osseous element-containing 
MBCs are LN-positive (7). Current limited data on surgical 
management of patients with MBC suggests the majority 
of patients undergo surgical axillary LN staging; however, 
data on appropriate preoperative evaluation has not been 
previously described (4,14). 

Due to the rarity of MBC, there is little evidence to guide 
management of the axilla. Many of the previous studies on 
MBC include patients diagnosed and treated prior to the 
widespread availability of breast and axillary ultrasound 
(AUS) and even prior to adoption of sentinel lymph node 
biopsy (SLNB) for breast cancer patients. Registry study 
data lacks granular information on preoperative evaluation 

and, in past years, on the type of axillary surgery performed. 
Therefore, to the best of our knowledge, there are no 
specific studies that address the utility of these management 
strategies for patients with MBC. This prompted the 
current study to investigate the role of AUS and SLNB for 
MBC patients.

Methods

After Institutional Review Board approval, we queried 
our prospective surgical pathology database to identify all 
patients with MBC treated at our academic tertiary-care 
institution between January 2001 and January 2011. Patient, 
tumor, imaging, treatment, and outcome data were obtained 
from the electronic medical record. The diagnosis of MBC 
was confirmed by histopathology slide review. 

AUS became standard practice for evaluation of our 
invasive breast cancer patients in 2007. These images, when 
available, were reviewed by a study radiologist. Sonographic 
criteria for defining a suspicious axillary LN included 
cortical thickening >3 mm, eccentric cortical thickening, 
altered nodal shape, hilar effacement, and/or non-hilar 
cortical blood flow on color Doppler imaging (Figure 1) 
(15,16). Patients with sonographically suspicious axillary 
LNs were recommended for fine needle aspiration (FNA) 
of the LN with cytology analysis.

Unequal variance t-tests, Chi-square, and Fisher’s exact 
tests were performed to identify factors associated with 
LN involvement as appropriate. Performance measures for 
AUS alone and with FNA were performed using sensitivity 
and specificity calculations, using the surgical pathology 
result as the gold standard. These analyses were limited 
to only patients who underwent AUS and surgical axillary 
evaluation, and for FNA evaluation were limited to patients 
with FNA evaluation in addition to AUS; neoadjuvant 
chemotherapy patients were excluded from these analyses. 
Kaplan-Meier analyses were performed to evaluate 
disease-free and breast cancer-specific survival. Statistical 
significance was set with an alpha of 0.05. Analyses (other 
than sensitivity and specificity) were performed using JMP 
Version 10.0.0 (SAS Institute, Cary, NC, USA) software.

Results

Patient and tumor factors

We identified a total of 41 patients who were diagnosed 
with and treated for MBC over the 11-year study period. 
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Patient demographic, tumor, and treatment features are 
summarized in Table 1.

Patients were diagnosed at a median age of 60 years 
(range, 33–90 years). Median tumor size was 2.7 cm. The 
majority of patients, 76% (n=31), had triple-negative 
disease. More patients with LN positive disease presented 
with a symptomatic finding of a palpable mass or pain 
versus a mammographically detected abnormality, P=0.03 
(Table 2).

Over half of the patients (n=23, 56.1%) underwent a 
preoperative AUS. Of these patients, 39% (n=9) identified at 
least 1 suspicious axillary LN, of whom 6 had a preoperative 
FNA LN biopsy, of which 3 were positive for metastasis. 
Six patients, including the 2 of the 3 patients who were LN 
positive on FNA, received neoadjuvant chemotherapy. 

Performance of AUS with or without fine needle aspiration 
and sentinel LN surgery

Among 19 patients who had both an AUS, with (n=2) or 
without (n=2) FNA of suspicious LNs, and axillary surgery, 
AUS performed with a sensitivity of 100% (2 true positive, 
0 false negative) and specificity of 94% (16 true negative, 
1 false positive). One patient, who did not undergo a 
preoperative AUS, suffered a solitary axillary recurrence 8 
months after a negative SLNB. Therefore, the accuracy of 
SLNB was 96% (23/24) overall, but among those without 
preoperative AUS, 1/7 (14%) SLNBs were falsely negative. 

Axillary surgery and pathology findings

Axillary operation consisted of an axillary LN dissection 

(ALND) in 14 patients, SLNB in 23 patients, SLNB 
followed by ALND in 1 patient and no axillary surgery 
in 3 patients. Ten patients were LN positive at operation. 
LN positivity correlated with increasing tumor size/tumor 
(T) stage, grade and angiolymphatic invasion (Table 2).  
While not statistically significant across all histologic 
subtypes, patients with squamous cell variants of MBC had 
the highest rate of LN involvement. Six of 41 patients (15%) 
received neoadjuvant chemotherapy including 2 of the 3 
patients pathologically proven to be LN positive after AUS 
and FNA. Among these patients, 2 had disease progression 
within the breast, 2 had stable disease and 2 had a partial 
pathologic response to neoadjuvant chemotherapy. One 
of these partial responders had biopsy-proven LN positive 
disease following AUS and FNA at diagnosis and converted 
to pathologically node negative disease at operation 
(ALND).

Oncologic outcomes

After a median follow up of 66 months, 16 patients 
(39%) had developed disease recurrence. The majority of 
recurrences were as distant disease (10/16, 63%), while 2/16 
(12%) were regional only and 2/16 (12%) suffered an in-
breast tumor recurrence.

A total of 13 patients (31.7%) succumbed to their disease 
after a median of 16.7 months (IQR, 10.1–44.5 months). 
Estimated overall 5-year disease-free survival was 56%. The 
median breast cancer-specific survival (BCSS) was 20.9 months 
for LN positive patients, while it was not reached for LN 
negative patients. Estimated overall 5-year BCSS was greater 
for LN negative patients at 75%, compared to 12% for LN 

BA

Figure 1 Axillary ultrasound. (A) Normal axillary ultrasound; (B) abnormal axillary ultrasound demonstrates an abnormal axillary lymph 
node with a markedly thickened cortex, hilar effacement and haziness of the margin (arrow) suggestive of extranodal extension. 
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positive patients, P=0.001 (Figure 2).

Discussion

Our study, which evaluated a contemporary cohort of MBC 
patients, found that AUS with FNA of suspicious LNs 
performed with perfect sensitivity and excellent specificity. 

Table 1 Patient, tumor and treatment characteristics

Characteristics Patients (n=41)

Age (years), median [range] 60 [33–90]

Size (cm), median (IQR) 2.7 (1.8–5.3)

Presentation, n [%]

Asymptomatic 9 [20]

Symptomatic 33 [80]

Grade, n [%]

Low 7 [17]

Intermediate 6 [15]

High 28 [68]

Predominant histology subtype, n [%]

Spindle cell 19 [46]

Mixed 8 [20]

Squamous 7 [17]

Chondroid/osseous 4 [10]

Adenosquamous 3 [7]

Estrogen receptor, n [%]

Positive 8 [20]

Negative 33 [80]

Breast surgery, n [%]

Mastectomy 26 [63]

Wide local excision 15 [37]

Axillary surgery, n [%]

Sentinel lymph node (SLN) 23 [56]

Axillary lymph node dissection (ALND) 14 [34]

SLN followed by ALND 1 [3]

None 3 [7]

Pathologic lymph node status, n [%]

Positive 10 [26]

Negative 28 [74]

Chemotherapy 22 [54]

Adjuvant 16 [39]

Neoadjuvant 6 [15]

None 19 [46]

Table 2 Comparison of tumor features in lymph node-negative 
versus lymph node- positive patients

Characters
Lymph node 
negative (n=28) 

Lymph node 
positive (n=10)

P value

Size (cm) 2.7 (1.6–4.6) 6.6 (2.5–16.5) 0.001

Presentation 0.03

Asymptomatic 7 [100] 0 [0]

Symptomatic 21 [68] 10 [32]

Tumor (T) stage 0.03

T1 9 [100] 0 [0]

T2 14 [78] 4 [22]

T3 3 [60] 2 [40]

T4 2 [33] 4 [67]

Grade 0.04

Low 6 [100] 0 [0]

Intermediate/high 22 [69] 10 [31]

Estrogen receptor 0.61

Positive (>1%) 5 [71] 2 [29]

Negative (<1%) 23 [74] 8 [26]

Angiolymphatic 
invasion

0.002

No 26 [87] 4 [13]

Yes 2 [25] 6 [75]

Dominant histology 0.65

Adenosquamous 2 [100] 0 [0]

Matrix producing 4 [80] 1 [20]

Spindle cell 14 [74] 5 [26]

Squamous* 8 [67] 4 [33]

Data are shown as median (IQR) or number [percentage]. *, any 
squamous component.
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In addition, the accuracy of SLNB for MBC was good. We 
further found that patients with high grade tumors, larger 
tumors and tumors exhibiting angiolymphatic invasion 
were most likely to have LN metastases. These data will 
help direct treatment recommendations, including axillary 
management, for patients with MBC.

Treatment guidelines for MBC are similar to those for 
invasive ductal carcinoma, despite the more aggressive 
biologic behavior of MBC (17). Our findings are consistent 
with past studies in that the majority of our patients had 
hormone-negative disease and approximately 25% had 
axillary LN involvement (4,10,12,18-20). Despite this 
lower reported rate of axillary nodal involvement for MBC, 
the approximately 25% of patients that do have nodal 
involvement necessitates axillary LN evaluation in all MBC 
patients for proper staging and treatment (4,14).

The use of preoperative AUS in breast cancer has been 
shown to have a sensitivity and specificity ranging from 
26.4% to 94% and 53% to 98.1%, respectively (15). Its 
use, in combination with FNA, is well established to help 
direct management of the axilla in newly diagnosed breast 
cancer patients (15,16,21). AUS accuracy is influenced 
both by nodal disease burden and tumor biology (22). 
While previous reports have shown that AUS may detect 
LN abnormalities in MBC patients, the utility of AUS in 
this patient population has not been previously studied 
(18,19). Our evaluation demonstrated that AUS, with or 
without FNA of suspicious LNs, performed with a perfect 
sensitivity and excellent specificity (94%) for MBC patients.  
Enhanced clinical staging with this approach is useful for 

formulating treatment recommendations vis-à-vis selection 
of patients for neoadjuvant chemotherapy and operative 
management of the axilla.

The use of neoadjuvant chemotherapy for the treatment 
of triple-negative breast cancers has been increasing 
in the United States (23). For the treatment of MBC, 
however, the utility of neoadjuvant chemotherapy is not 
as clear, as the tumor response varies, and, as we noted 
in the current study, has not been associated with the 
substantial pathologic response rates seen with triple-
negative invasive ductal breast cancers (13,14). However, 
we did note that one patient who was pathologically LN 
positive at diagnosis and had a pathologic partial response 
to neoadjuvant chemotherapy in the breast did convert to 
being pathologically node negative at ALND. 

The current standard for axillary management of the 
more common types of clinically node-negative invasive 
breast cancer includes SLNB, which performs with a false 
negative rate of just over 7% (15,24). In our MBC patient 
population, SLNB was 96% accurate, but had a 14% false 
negative rate with axillary recurrence following a negative 
SLNB in a solitary patient who did not have a preoperative 
AUS.  It is important to accurately assess the axilla in 
patients with MBC as, despite having the paradoxically 
lower rate of LN involvement than with other invasive 
breast cancers, these patients also have comparatively 
poorer progression-free and overall survival (11-14,25). 
We found a substantially diminished BCSS for node-
positive versus node-negative MBC patients. Not only does 
this provide key prognostic information but may identify 
patients who might be considered for more aggressive and 
novel multidisciplinary treatment regimens.

Limitations to our study include its retrospective design 
and modest sample size. Our sample size limited our ability 
to draw conclusions of the performance of neoadjuvant 
chemotherapy in this population and false negative rates 
of SLNB. Additionally, we were unable to assess prognosis 
based on histopathology subtype. While one prior study 
showed no significant difference in prognosis based on 
molecular or histologic subtype of MBC (26), we were 
unable to confirm this finding. Further evaluation of 
prognosis based on molecular analysis and histologic 
outcomes could help direct therapy and should be the 
focus of future study. Due to its rarity, sample size is an 
issue for all single center institutions that strive to evaluate 
MBC. The granular data we were able to collect from our 
institutional data allowed us to evaluate the sensitivity and 
specificity of AUS, which is not possible using national 
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databases, and can help direct axillary management in this 
important subset of breast cancer patients.

Conclusions

For patients with MBC, AUS with FNA of suspicious LNs 
performed with perfect sensitivity and excellent specificity. 
With 5.5 years median follow-up, SLNB proved accurate 
when preceded by AUS. For patients with MBC, we show 
that AUS with FNA of suspicious LN followed by SLN 
surgery provided precise staging information of prognostic 
significance to patients.  To facilitate multidisciplinary 
treatment decisions, we recommend this approach for the 
axillary management of MBC patients.
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