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Introduction

Breast cancer is the second leading cause of cancer 
diagnoses across the globe and the most prevalently 
diagnosed cancer amongst women. Breast cancer recurrence 
in patients can present as a challenging ordeal for both the 
patient and the treating medical team. Local recurrence 
involves recurrence in the ipsilateral chest wall, while 
regional recurrence involves the ipsilateral axillary, 

supraclavicular/infraclavicular, or internal mammary lymph 
nodes (1). Neoadjuvant and adjuvant therapy is integral in 
the treatment of locally advanced breast cancer and breast 
cancer recurrence. These therapies are selected based on 
the subtype and biomarker status of a breast cancer. In 
cases of breast cancer recurrence, studies have indicated a 
lack of concordance in receptor status between recurrent 
and primary tumors (1,2). Breast cancer recurrence with 
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phenotypical biomarker change is not a common occurrence 
but is documented in the medical literature in a wide range 
varying between 10% and 35–40% (3-7).

We present a rare case of locoregional recurrence of 
breast cancer with biomarker phenotype conversion in a 
patient who had achieved pathologic complete response 
(pCR) after nipple-sparing mastectomy and sentinel lymph 
node biopsy. We present the following case in accordance 
with the CARE reporting checklist (available at https://asj.
amegroups.com/article/view/10.21037/asj-21-115/rc).

Case presentation

A 38-year-old female presented to our clinic for evaluation 
of a new left breast mass. She is otherwise healthy, gravida 
3 para 2, has no family history of breast cancer, and is not 

of Ashkenazi Jewish ancestry. All procedures performed 
in this study were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. A 
copy of the consent is available by the journal editorial office. 

Of importance is her history of invasive ductal carcinoma 
in the upper outer quadrant of the left breast diagnosed 
one year prior. She initially presented to her gynecologist 
for evaluation of a palpable mass of the left breast that 
was biopsied (Figure 1). Pathology revealed a poorly 
differentiated invasive ductal carcinoma, estrogen receptor 
(ER)-negative, progesterone receptor (PR)-negative, HER2/
neu-negative, and Ki-67 50% (Figures 1,2). Fluorescent 
in situ hybridization (FISH) analysis confirmed negative 
HER2 gene amplification, group 4, and concurrent 
immunohistochemistry (IHC) score 0. Specifically, HER2/
CEP17 ratio was 1.89, the average HER2 signals were 4.47 
and the average CEP17 signals were 2.37. She underwent 
additional workup and a 2.3 cm mass abutting the left 
pectoralis muscle without evidence of invasion and a benign-
appearing 0.8 cm left axillary lymph node was noted on MRI, 
Figure 3. Staging scans were negative for distant metastasis, 
and genetic testing was negative for any pathogenic 
mutations in any of the genes evaluated. For her cT2cN0M0 
clinical stage IIA breast cancer, she underwent neoadjuvant 
chemotherapy with dose-dense cyclophosphamide and 
doxorubicin followed by Taxol (ddAC-T). Six months after 
her diagnosis, she underwent a bilateral nipple-sparing 
mastectomy and left sentinel lymph node biopsy with 
immediate implant-based reconstruction. Final pathology 
revealed no residual malignancy, no ductal carcinoma in-situ 
(DCIS), and the margins were negative. One sentinel node 
was retrieved and was negative for carcinoma, ypT0yN0.

Four months after surgery, she noted a mass in the left 
upper outer chest wall that was increasing in size. The mass 
was biopsied and revealed a poorly differentiated invasive 
ductal carcinoma, ER-negative, PR-negative, HER2-
positive by FISH. This was noted to be different from 
her original cancer pathology, which was HER2-negative. 
Moreover, the antibody clones for HER2 in the primary and 
recurrence tumors were dissimilar. In the primary tumor, 
the 4B5 rabbit monoclonal pathway from Ventana was 
observed. However, the antibody clone in the recurrence 
was Dako Herceptest Dxtm kit (link)/(Dako, Santa Clara, 
CA, USA). There was no lymphovascular invasion. Her 
CT scan imaging revealed a 4 cm mass in the left breast 

Figure 1 Core biopsy of the primary breast tumor (H&E stain, 
medium power ×200). H&E, hematoxylin and eosin.

Figure 2 HER2 immunostaining (medium power ×200) of the 
core biopsy of the primary breast tumor. No evidence of membrane 
staining (negative, score 0). HER2, human epidermal growth factor 2.

https://asj.amegroups.com/article/view/10.21037/asj-21-115/rc
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with axillary lymphadenopathy. She began chemotherapy 
with Taxotere + Carboplatin + Herceptin+ Perjeta (TCHP) 
and underwent therapy with 4 cycles; however the mass 
continued to clinically progress (Figure 4), growing in size, 
Figure 4A. She was changed to Kadcyla and underwent  
2 cycles and continued to have clinical progression. The 
exam after her 2nd round of Kadcyla demonstrated her mass 
to measure 6 cm with ulceration and bleeding, Figure 4B.  
About 1 week later, the mass had worsening ulceration with 
exposed tumor, Figure 4C.

After a multidisciplinary discussion, the patient 
underwent an aggressive left chest wall wide local excision 
and axillary lymph node dissection. At the time of surgery, 
she was found to have tumor erosion into her pectoralis 
major and bulky lymphadenopathy during axillary 
dissection. She did well and was observed overnight and 
discharged the following day. Her pathology (Figure 5) after 
surgery revealed poorly differentiated recurrent invasive 
ductal carcinoma (Figure 5A) involving the adipose tissue 
and extending into the overlying skin with ulceration and 
involving the breast implant capsule. Lymphovascular 
invasion is present, Figure 5B. Her skin, soft tissue, and 
muscle margins were negative for malignancy. She had 21 

of 25 axillary lymph nodes positive for metastatic carcinoma 
with extranodal involvement. Chest wall recurrence 
revealed an invasive ductal carcinoma which was HER2/
neu equivocal by IHC, score of 2+ and positive by FISH  
(Figure 5C). An overview of the locoregional recurrence 
timeline can be found in Figure 6. 

The patient felt overwhelmed at first, given a short time 
to recurrence. She was emotional with the new cancer 
diagnosis and her progression on chemotherapy. Ultimately 
a multidisciplinary approach was taken for her care, and she 
will continue to follow-up with our team.

Discussion

Breast cancer recurrence after a pCR is not common. In a 
retrospective study of patients who received anthracycline-
based neoadjuvant therapy, recurrence rate after pCR 
was 7.1% (8). A similar study of patients who received 
taxane-based chemotherapy, found the recurrence rate was  
13.6% (8). In a retrospective review by Chaudry et al. (9), 
a younger age ≤50 and locally advanced stage IIIB and 
IIIC breast cancer were associated with an increased risk 
of developing distant metastasis. HER2 positive disease 

Figure 3 MRI of left breast mass with enlarging left breast mass abutting the capsule of underlying implant. MRI, magnetic resonance imaging.

A B C

Figure 4 Progression of left breast mass. (A) Enlarging breast mass. (B) Left breast mass with ulcerating lesion and visible blood vessels. (C) 
Ulcerated lesion with exposed tumor. 
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and axillary node involvement at time of surgery have also 
been found to be independent predictors of recurrence 
after pCR and neoadjuvant therapy (8,10). The patient 
in this case is under age 50, however her primary disease 
was clinical stage IIA and she did not have axillary node 

involvement at the time of her initial surgery where she was 
found to have pCR. The notion of HER2 positive disease 
as an independent risk factor for recurrence after pCR is 
noteworthy and important to her case. 

The patient in this case displayed tumor phenotype 

A B C

Figure 5 Pathology of recurrent tumor. (A) Chest wall recurrence. Invasive ductal carcinoma, grade 3 (H&E section, high power 
magnification ×400). Note the atypical mitoses (arrow). (B) Lymphovascular invasion (tumor emboli in lymphovascular channel, H&E stain, 
medium power magnification ×200). (C) FISH high power ×1,000. Invasive carcinoma is positive for HER2 gene amplification demonstrating 
HER2/CEP17 ratio: 2.25; average HER2 signals/cell: 5.44. H&E, hematoxylin and eosin; HER2, human epidermal growth factor 2; FISH, 
fluorescent in situ hybridization. 

Figure 6 Locoregional recurrence timeline. ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor 2; 
SLNBx, sentinel lymph node biopsy.
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discordance in HER2 expression from primary to recurrent 
tumor. Her primary tumor was an invasive ductal carcinoma 
triple ER, PR, and HER2 negative, IHC score of 0. Her chest 
wall recurrence was an invasive ductal carcinoma that is HER2/
neu equivocal by IHC, score of 2+ and positive by FISH, see 
Figure 5C. These results were verified by 2 observers. 

The gain in HER2 biomarker positivity, as seen in our 
patient, raises an interesting question as to the reason for 
her biomarker status conversion. The common questions 
of preanalytical and analytical variability have to be asked, 
but we must also consider the phenomenon of tumor 
heterogenicity, and the impact of previous treatments (3). 
The possibility of a small foci of a tumor clone at the time 
of the primary breast cancer also exists.

Pre-analytical variability refers to the tissue handling 
before fixation and to the quality and length of fixation. 
Analytical variability refers to the antigen retrieval methods, 
staining method, and scoring (4). The use of IHC to detect 
biomarkers in breast cancer is well-established, however 
there is intrinsic subjectivity of the results. In regards to 
HER2 expression, IHC evaluates overexpression of the 
receptor protein at the surface of the cells whereas FISH 
evaluates the status of the HER2 gene in the nucleus (11). 

IHC staining discrepancy of HER2 ranges from 1 to greater 
than 50% and gene amplification heterogeneity in HER2 
can range between from 5% to 30% (12).

There have been great efforts in the standardization 
and reproducibility in the pathological evaluation of breast 
cancer specimens such as reporting protocols by the College 
of American Pathologists (CAP) (13). However, 100% 
accuracy is not able to be achieved all the time. Performing 
simultaneous repeated receptor measurement on the 
original primary tumor specimen and the repeat biopsy has 
been proposed to minimize some of the analytical variability 
but it cannot adjust for all the preanalytical variables (3).

Intratumor heterogenicity refers to variability in 
different areas of a tumor (spatial) or to tumor progression 
over time (temporal) (12). Variability in the expression 
of biomarkers can lead to problems in interpretation 
and cause discordant results. In a retrospective study of  
119 patients with breast cancer recurrence by Dieci et al. (2), 
27 of 119 patients (22.7%) had a change in tumor biological 
phenotype determined by discordance; 98 patients had a 
HER2 negative receptor status at initial diagnosis of their 
primary tumor. Ten of those 98 (10.2%) however, gained 
HER2 positivity at the time of their recurrent cancer.

Discordance between a primary breast cancer and a breast 
cancer at recurrence has prognostic value. Patients who 

maintained or did not have a phenotypical marker change at 
cancer recurrence, had better outcomes in regards to their 
post recurrence survival (PRS) and overall survival (OS). 
They had a median of 51 versus 29 months for PRS and 
119.2 versus 68 months for OS (2). In the same study, the 
change in a tumor phenotype at recurrence, particularly the 
loss of ER, PR, and/or HER2 expression was associated with 
a shorter PRS and OS. The poorest PRS and OS phenotype 
has been found in the patient population whose phenotype 
turned into a triple negative at recurrence. When compared 
to patients who had concordant markers at recurrence, the 
triple negative group had a median of 27 versus 51 months 
for PRS and 59.3 versus 119.2 months for OS (2).

The possibility of a small focus of a tumor clone at the 
time of the primary breast cancer should also be considered 
in this patient. Various cell clones can segregate in different 
areas of a tumor or scatter and intermingle within the 
same area (12). Small genomic changes such as mutations 
and alterations in the expression of individual genes can 
also occur during the evolution of a tumor (14). These 
alterations can have an effect on many processes including 
treatment response. 

Surgical options, in a patient who previously had a 
mastectomy and presents with recurrent and aggressive 
disease includes wide local excision, as was performed on this 
patient. She previously had a nipple sparing mastectomy with 
direct to implant reconstruction. Nipple sparing mastectomy 
has been associated with a low recurrence rate. In a single 
institutional study of 322 patients undergoing 588 nipple 
sparing mastectomies, the recurrence rate was 3.1% (14); 
60% of the recurrences were locoregional in the skin or 
chest wall and none of them occurred in the preserved nipple 
areola complex (14). In the above referenced study, of the 
10 patients who had a recurrence, 50% (n=5) of them had a 
previous diagnosis of triple negative breast cancer and 1/3 of 
them had positive lymph nodes at the time of surgery (14).  
Our patient had skin and chest wall recurrence but no 
involvement of the nipple-areola complex. Nipple-sparing 
mastectomy remains an oncologically safe procedure with 
estimated disease-free survival rates of 95.7% and 92.3% at 3 
and 5 years, respectively (15).

In triple negative breast cancer, the 5-year rate of 
locoregional recurrence after mastectomy in patients who 
have not undergone post-mastectomy radiation is 4.9% for 
local recurrence and 7.3% for regional recurrence (1). Our 
patient did not receive post mastectomy radiation after her 
initial operation as it was not indicated in her initial breast 
cancer presentation. The indications of post-mastectomy 
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radiotherapy (PMRT) in patients who achieve pCR after 
neoadjuvant therapy have been studied but not yet widely 
established in the literature. In a recent systematic review 
by Shah et al. (16), pooled data analysis demonstrated a clear 
benefit of PMRT on locoregional recurrence in patients 
with clinical stage III and IV disease who had achieved pCR. 
There was no benefit to PMRT on locoregional recurrence 
to patients with clinical stage I and II disease, however, 
there are no large prospective randomized trials evaluating 
PMRT use with disease modification following neoadjuvant 
chemotherapy (16). Current National Comprehensive 
Cancer Network (NCCN) guidelines for the treatment of 
local and regional recurrence involves surgical resection 
radiation therapy when possible (17). 

Chemotherapy is an important aspect of the treatment 
of locoregional recurrence. Five-year recurrence rates in 
patients who underwent neoadjuvant chemotherapy and 
achieved pCR range from 13% to 25% (8). Management for 
HER2+ breast cancer presently includes a first line taxane 
along with dual anti-HER2 blockade with pertuzumab 
and trastuzumab, followed by progression to trastuzumab 
emtansine (TDM-1) (18). Our patient received this protocol 
first through TCHP therapy followed by progression to 
Kadcyla. A paucity of studies investigate the efficacy of 
Kadcyla in patients previously treated with pertuzumab (13). 
In a retrospective cohort of 77 patients receiving Kadcyla 
after taxane plus dual anti-HER2 blockage, 27% of patients 
achieved objective response, 40% reached stable disease 
control (19). Recent studies have begun to evaluate the next 
chemotherapeutical approach in management of patients 
who continue to progress despite receiving established 
protocols. In a phase 2 registration study of trastuzumab-
deruxtecan (Enhertu) of patients with HER2+ metastatic 
breast cancer who had undergone previous treatment with 
Kadcyla, overall response rate is 60.9% with a median 
duration of progression-free survival (PFS) of 16.4 months. 
Remarkably, efficacy rates were similar in patients who 
had received previous pertuzumab therapy as well (16). 
Our patient continued to have clinical progression of her 
HER2+ recurrent breast cancer on a TCHP regimen 
as well as on Kadcyla. This progression underscores the 
importance of further investigating multi-regimen therapy 
options in patients previously treated with targeted therapy. 

Conclusions

This case report implies the importance of tissue diagnosis 
and biomarker analysis in breast cancer recurrence. A 

multi-faceted approach must be taken in patients with 
locoregional recurrence of breast cancer after neoadjuvant 
therapy with pCR. Local excision and axillary lymph node 
dissection followed by targeted neoadjuvant chemotherapy 
may provide a robust option to optimize PFS. Novel 
therapy options such as trastuzumab-deruxtecan may offer 
an additional approach in clinically progressed patients 
despite prior targeted therapy. Interobserver variability in 
the subjective scoring of biomarker results can contribute 
to differences in reproducibility; however, the phenomenon 
of intratumor heterogenicity must also be considered. 
Performing simultaneous repeated receptor measurement 
and analysis on the original primary tumor specimen 
and the repeat biopsy should always be performed when 
discordance is suspected. Medical therapies, such as 
endocrine and chemotherapy, should be adjusted promptly 
and accordingly to ensure the best chances of survival for 
the patient.
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