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Can the size of chest wall recurrence after mastectomy in breast 
cancer patients predict the presence of systemic metastasis? 
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Background: One of the manifestations of recurrence after mastectomy is the presentation of chest wall 
lesion. However, it is unclear if the size of the chest wall recurrence (CWR) is related to the presence of 
simultaneous systemic metastasis in these patients. We aimed to determine if the size of the CWR could 
affect the outcome in these patients. 
Methods: Stage I–III breast cancer patients who underwent mastectomy and developed invasive ipsilateral 
CWR were included. Patients with bilateral mastectomy were excluded. Demographic, radiologic and 
pathological data were analysed between patients with CWR and simultaneous systemic metastasis versus 
those with isolated CWR. 
Results: Of the 1,619 patients treated with mastectomy, 214 (13.2%) patients developed recurrences. 
57/214 (26.6%) patients had invasive ipsilateral CWR. 48 patients were analysed after exclusion of patients 
with missing data. Mean age at diagnosis of first cancer and at recurrence were 55.2 years (32–84 years) 
and 58.5 years (34–85 years) respectively. 26/48 (54.2%) had CWR with simultaneous systemic metastasis. 
Mean CWR size was 30.7 mm (6–121 mm) and 21.4 mm (5.3–90 mm) for the patients with simultaneous 
systemic metastasis and those without respectively (P=0.441). Grade (P=0.0008) and nodal status (P=0.0009) 
at primary diagnosis, grade (P=0.0011) and progesterone receptor (PR) status (P=0.0487) at recurrence were 
statistically significant for systemic metastasis in patients with CWR. 
Conclusions: Biologic factors such as grade of primary and recurrent cancer, PR status of recurrent cancer 
and nodal status at primary diagnosis, instead of CWR size, were associated with simultaneous systemic 
metastasis in patients with CWR. 
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Introduction

Breast cancer is the commonest cancer among women 
worldwide. Despite improvement in the treatment for 
breast cancer, a 10-year recurrence rate of 20.5% (1) was 
reported. The recurrence can be loco-regional or systemic. 

Several risk factors for recurrence such as molecular 
subtypes, grade, nodal burden, primary tumour size etc. 
have been identified (2,3). In particular, primary tumour 
size was one of the parameters used in the anatomic TNM 
(tumour size, node, metastases) staging (4). In mastectomy 
patients, it was also used to guide the use of radiotherapy in 
patients with >5 cm cancer (5). 

In patients with mastectomy, one of the manifestations of 
recurrence is the presentation of chest wall lesion. However, 
it is unclear if the size of the chest wall recurrence (CWR) 
at diagnosis is related to the presence of systemic metastasis 
in these patients. We aimed to determine if the size of 
the CWR at diagnosis could affect the outcome in these 
patients. This is the first reported study, to the best of our 
knowledge, which specifically examines the correlation of 
the size of CWR to the presence of simultaneous systemic 
metastasis. We present this article in accordance with 
the STROBE reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-22-673/rc).

Methods

Newly diagnosed stage I–III breast cancer patients 

who were treated with mastectomy from 1st September 
2005 to 31st Oct 2017 and developed invasive ipsilateral 
CWR were included. In this study, a mastectomy was 
undertaken due to primary tumour characteristics, such 
as large tumour to breast size, tumour multifocality and/
or patient’s preference. Each patient was discussed at 
the multidisciplinary tumour board meeting for their 
individualised treatment. Human epidermal growth factor 
receptor 2 (HER2) targeted treatment was given if needed. 
Following treatment, the patient was followed up with 
a clinical examination at 3–4 monthly intervals in the 1st  
2 years, then at 6 monthly intervals in the 3rd–5th year and 
then annually from the 5th year onwards. A contralateral 
mammogram was performed annually. Upon diagnosis of a 
recurrence, staging CT and bone scan were performed.

A recurrence was established, in this study, when there 
was proven pathological evidence of a relapse with the 
histological morphology similar to the primary cancer 
and/or based on the clinical and radiological presentation. 
Patients with bilateral mastectomy were excluded. 

Demographic, radiologic and pathological data of 
the primary and recurrent cancer were collected from 
a prospectively maintained database. In patients with 
neoadjuvant chemotherapy, the tumour size was obtained 
based on imaging done prior to commencement of therapy, 
if there was response to treatment. Specifically, the recorded 
CWR size at the time of diagnosis was retrieved from 
excision histology reports. If this was not available, the 
measurement of the CWR were retrieved from imaging or 
clinical records. If there were multiple foci of cancer, the 
measurement of the largest focus was used. 

The data collected were then analysed between patients 
with CWR and simultaneous systemic metastasis on staging 
scans versus those with CWR with or without ipsilateral 
nodal metastasis but without systemic metastasis.

Statistical analysis

A Fisher’s exact test was used to compare the categorical 
variables between patients with CWR and simultaneous 
systemic metastasis versus those without systemic metastasis. 
P<0.05 was defined as statistically significant. Graphpad 
statistical software (version 2022) was used for the analysis.

Ethical statement

The study was approved by SingHealth Centralised 
Institutional Review Board (CIRB Ref: 2020/2147). The 
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informed consent was waived. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013).

Results

A total of 1,619 stage I–III breast cancer patients were 
treated with mastectomy. Of these patients, 214 (13.2%) 
patients developed recurrences at a mean 39.9 months 
from primary cancer diagnosis. Of the 214 patients with 
recurrence, 57 (26.6%) patients had invasive ipsilateral 
CWR. 9 (15.8%) had missing CWR size and were excluded, 
leaving 48 patients for analysis.

Of these 48 patients, 26 (54.2%) had CWR and 
simultaneous systemic metastasis. 19 (39.6%) had isolated 
CWR and 3 (6.3%) had CWR and nodal metastasis but 
without systemic metastasis at diagnosis of recurrence.

Mean age at diagnosis of first cancer was 55.2 years 
(32–84 years). Majority of the patients (85.4%) had primary 
cancer histology of invasive ductal carcinoma (Table 1). 
Mean primary tumor was 35.5 mm (2.5–95 mm). 

The mean age at recurrence was 58.5 years (34–85 years).  
The CWR were detected on clinical examination in  
40 (83.3%) patients while the remaining patients had their 
CWR detected via imaging. Mean CWR size was 26.5 mm 
(5.3–121 mm) (Table 2). The mean CWR size was 30.7 mm 
(6–121 mm) and 21.4 mm (5.3–90 mm) for the patients 
with simultaneous systemic metastasis and those without 
respectively. 

The recurrences occurred at a mean of 33.1 months 
(range, 2–116 months) and 45.6 months (range, 7– 
107 months) from primary cancer treatment for the group 
with and without systemic metastasis respectively. Patients 
with CWR and systemic metastasis had a poorer prognosis 
than the patients without systemic metastasis. The average 
overall survival after diagnosis of recurrence was 21.2 
and 41.0 months in patients with and without systemic 
metastasis respectively. 

All patients generally displayed similar histological 
features between primary and recurrent cancer, though 
there were some subtle differences. While estrogen receptor 
(ER) and HER2 status remained unchanged in the primary 
and recurrent cancer, progesterone receptor (PR) status, in 
contrast, displayed a change from positivity in the primary 
cancer to a negative status in the recurrent cancer in  
6 (12.5%) patients. In addition, another notable difference 
was the upgrading from grade I in primary cancer to grade 
II in patients with recurrent cancer. 

Grade (P=0.0008) and nodal status (P=0.0009) at primary 
diagnosis, grade (P=0.0011) and PR status (P=0.0487) 
at recurrence were statistically significant for systemic 
metastasis in patients with CWR. CWR size was however 
not statistically associated with simultaneous systemic 
metastasis.

Discussion

Following mastectomy in breast cancer patients, 26.6% had 
invasive ipsilateral CWR. Of these patients with known 
CWR size, 54.2% had simultaneous systemic metastasis. 
Biologic tumour factors, such as grade and nodal status 
at primary diagnosis, grade and PR status at recurrence, 
were predictive of simultaneous systemic metastasis. CWR 
size, on the other hand, was not indicative of the presence 
of systemic metastasis. This is the first study, to the best 
of our knowledge, examining specifically the relationship 
of the size of CWR in predicting simultaneous systemic 
metastasis.

The findings in our study were consistent with literature 
which showed that biologic factors such as grade etc. and 
nodal status, were risk factors of recurrence and prognosis 
(6,7). As a result, the revised American Joint Committee on 
Cancer Breast Cancer Staging System (AJCC) breast cancer 
staging had included biologic characteristics, such as tumour 
grade, HER2, ER, PR status and multigene panel (such as 
Oncotype DX) status (8) to improve its prognostication 
value and refine treatment for patients.

The s ize of  the primary tumour has a lso been 
implicated as a risk factor for recurrence (2,9) While the 
biologic factors (i.e., grade) are representative of tumour 
aggressiveness, tumour size was a reflection of the duration 
of growth of the tumour (10). Not only is tumour size 
used as a prognostic factor in TNM staging, it is also often 
being used to guide treatment. For example, radiotherapy 
is indicated in mastectomy patients with primary tumour 
size >5 cm (5) and a cut-off invasive cancer size >10 mm 
was used as a general guide for chemotherapy in patients 
with unfavourable histologic subtypes (11) though biologic 
factors remained the most crucial consideration for 
commencing chemotherapy. Finally, the size of the primary 
cancer would determine between a mastectomy or breast 
conserving surgery. On the contrary, CWR size was not 
associated with the presence of systemic metastasis. As a 
result, regardless of the size of CWR, systemic staging by 
imaging at the time of recurrence is warranted (12). Size of 
CWR however would affect its resectability and size >4 cm  
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Table 1 Characteristics of primary cancer in patients with chest wall recurrences

Characteristics
Patients with chest wall recurrences  

and systemic metastasis (N=26), n (%)
Patients with chest wall recurrences  

without systemic metastasis (N=22), n (%)
P value*

Age (years) 0.7704

<50 10 (38.5) 10 (45.5)

≥50 16 (61.5) 12 (54.5)

Histology 0.154

Invasive ductal carcinoma 22 (84.6) 19 (86.4)

Invasive lobular carcinoma 4 (15.4) 1 (4.5)

Others 0 (0.0) 2 (9.1)

Tumour size# (mm) 0.098

≤20 6 (23.1) 9 (42.9)

>20–50 11 (42.3) 10 (47.6)

>50 9 (34.6) 2 (9.5)

Unknown 0 1

Grade 0.0008

I 3 (11.5) 13 (59.1)

II 2 (7.7) 0 (0.0)

III 21 (80.8) 9 (40.9)

ER 0.2212

Positive 15 (57.7) 17 (77.3)

Negative 11 (42.3) 5 (22.7)

PR 0.1320

Positive 14 (53.8) 17 (77.3)

Negative 12 (46.2) 5 (22.7)

HER2 receptor 0.3071

Positive 7 (26.9) 3 (13.6)

Negative 19 (73.1) 19 (86.4)

Nodal status 0.0009

Positive 22 (84.6) 8 (36.4)

Negative 4 (15.4) 14 (63.6)

Chemotherapy 0.3929

Yes 13 (50.0) 8 (36.4)

No 13 (50.0) 14 (63.6)

Radiotherapy 0.1179

Yes 11 (42.3) 4 (18.2)

No 15 (57.7) 18 (81.8)

Endocrine therapy 0.0825

Yes 12 (46.2) 16 (72.7)

No 14 (53.8) 6 (27.3)

*, Fisher’s exact test; #, in cases of multiple foci of cancer, the largest size was used for analysis. ER, estrogen receptor; PR, progesterone 
receptor.
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Table 2 Characteristics of recurrences

Characteristics
Patients with chest wall recurrences  

and systemic metastasis (N=26), n (%)
Patients with chest wall recurrences  

without systemic metastasis (N=22), n (%)
P value*

Age (years) 0.7456

<50 8 (30.8) 5 (22.7)

≥50 18 (69.2) 17 (77.3)

Histology 0.804

Invasive ductal carcinoma 22 (84.6) 20 (91.0)

Invasive lobular carcinoma 3 (11.5) 1 (4.5)

Others 1 (3.8) 1 (4.5)

Tumour size# (mm) 0.441

≤20 13 (50.0) 15 (68.2)

>20–50 10 (38.5) 5 (22.7)

>50 3 (11.5) 2 (9.1)

Grade 0.0011

I 2 (7.7) 3 (13.6)

II 3 (11.5) 12 (54.5)

III 21 (80.8) 7 (31.8)

ER 0.2212

Positive 15 (57.7) 17 (77.3)

Negative 11 (42.3) 5 (22.7)

PR 0.0487

Positive 10 (38.5) 15 (68.2)

Negative 16 (61.5) 7 (31.8)

HER2 receptor 0.3071

Positive 7 (26.9) 3 (13.6)

Negative 19 (73.1) 19 (86.4)

Nodal status 0.4783

Positive 6 (23.1) 3 (13.6)

Negative 20 (76.9) 19 (86.4)

Overall survival (months) 21.2 41.0 –

Time from primary cancer 
(months), mean (range)

33.1 (2–116) 45.6 (7–107)

*, Fisher’s exact test; #, in cases of multiple foci of cancer, the largest size was used for analysis. ER, estrogen receptor; PR, progesterone 
receptor.

could increase the risk of a second local recurrence, as 
reported in one study (13).

In our study, there was change of some histologic 
characteristics between the primary and recurrent 

cancer. Similarly, previous studies have shown receptor 
discordances in up to 30% of patients with recurrent disease 
(14,15). Of all the receptors, PR was reported to display 
the most inconsistency (16). Possible explanations for 
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receptor discordance include clonal genome evolution and 
biological heterogeneity of the tumour, biological drift due 
to clonal selection under the pressure of therapy (hormonal, 
targeted) and test factors. As a result, a repeat biopsy, 
wherever possible in cases of recurrence, was needed not 
only for the confirmation of malignancy but also to guide 
the therapeutic approach.

Strengths of the study include a well-kept database where 
the data for recurrences can be retrieved. This study also 
has a large number of patients who underwent mastectomy.

Limitat ions  of  the  s tudy inc lude that  be ing a 
retrospective study, there may be variations in the treatment 
regimen of the primary cancer. However, the treatment for 
each patient was discussed at the multidisciplinary meeting, 
ensuring consistency in treatment. Another limitation is that 
this is a single centre study. However, our recurrence rates 
were comparable with that reported in literature. Finally, 
the study size was small however, this is the first such 
reported study which specifically examines the correlation 
of the size of CWR to systemic metastasis. Larger studies 
could be performed in future to validate our findings. 

Conclusions

In mastectomy patients with recurrence, 26.6% had invasive 
ipsilateral CWR. Of these patients with known CWR size, 
54.2% had simultaneous systemic metastasis with poor 
prognosis. Biologic tumour factors, instead of CWR size, 
was predictive of systemic metastasis. Regardless of the 
size of CWR, these patients should be staged with systemic 
imaging and treated accordingly. 

Acknowledgments

This paper was presented as a poster at the Breastanbul 
Conference 2022.
Funding: None.

Footnote

Reporting Checklist: The authors have completed the 
STROBE reporting checklist. Available at https://
gs.amegroups.com/article/view/10.21037/gs-22-673/rc

Data Sharing Statement: Available at https://gs.amegroups.
com/article/view/10.21037/gs-22-673/dss

Peer Review File: Available at https://gs.amegroups.com/

article/view/10.21037/gs-22-673/prf

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://gs.amegroups.
com/article/view/10.21037/gs-22-673/coif). The authors 
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). The study was approved by SingHealth 
Centralised Institutional Review Board (CIRB Ref: 
2020/2147). The informed consent was waived.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. van Maaren MC, de Munck L, Strobbe LJA, et al. Ten-
year recurrence rates for breast cancer subtypes in the 
Netherlands: A large population-based study. Int J Cancer 
2019;144:263-72.

2. Huang J, Tong Y, Chen X, et al. Prognostic Factors and 
Surgery for Breast Cancer Patients With Locoregional 
Recurrence: An Analysis of 5,202 Consecutive Patients. 
Front Oncol 2021;11:763119.

3. Carreño G, Del Casar JM, Corte MD, et al. Local 
recurrence after mastectomy for breast cancer: analysis 
of clinicopathological, biological and prognostic 
characteristics. Breast Cancer Res Treat 2007;102:61-73.

4. Chavez-MacGregor M, Mittendorf EA, Clarke CA, et al. 
Incorporating Tumor Characteristics to the American Joint 
Committee on Cancer Breast Cancer Staging System. 
Oncologist 2017;22:1292-300.

5. Montero A, Ciérvide R, García-Aranda M, et al. 
Postmastectomy radiation therapy in early breast 
cancer: Utility or futility? Crit Rev Oncol Hematol 
2020;147:102887.

https://gs.amegroups.com/article/view/10.21037/gs-22-673/rc
https://gs.amegroups.com/article/view/10.21037/gs-22-673/rc
https://gs.amegroups.com/article/view/10.21037/gs-22-673/dss
https://gs.amegroups.com/article/view/10.21037/gs-22-673/dss
https://gs.amegroups.com/article/view/10.21037/gs-22-673/prf
https://gs.amegroups.com/article/view/10.21037/gs-22-673/prf
https://gs.amegroups.com/article/view/10.21037/gs-22-673/coif
https://gs.amegroups.com/article/view/10.21037/gs-22-673/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Lim et al. Recurrence size in mastectomy patients592

© Gland Surgery. All rights reserved.   Gland Surg 2023;12(5):586-592 | https://dx.doi.org/10.21037/gs-22-673

6. Andry G, Suciu S, Vico P, et al. Locoregional recurrences 
after 649 modified radical mastectomies: incidence and 
significance. Eur J Surg Oncol 1989;15:476-85.

7. Rakha EA, Reis-Filho JS, Baehner F, et al. Breast cancer 
prognostic classification in the molecular era: the role of 
histological grade. Breast Cancer Res 2010;12:207.

8. Giuliano AE, Connolly JL, Edge SB, et al. Breast Cancer-
Major changes in the American Joint Committee on 
Cancer eighth edition cancer staging manual. CA Cancer J 
Clin 2017;67:290-303.

9. Nielsen HM, Overgaard M, Grau C, et al. Loco-regional 
recurrence after mastectomy in high-risk breast cancer-
-risk and prognosis. An analysis of patients from the 
DBCG 82 b&c randomization trials. Radiother Oncol 
2006;79:147-55.

10. Bundred NJ. Prognostic and predictive factors in breast 
cancer. Cancer Treat Rev 2001;27:137-42.

11. Hanrahan EO, Valero V, Gonzalez-Angulo AM, et al. 
Prognosis and management of patients with node-negative 
invasive breast carcinoma that is 1 cm or smaller in size 

(stage 1; T1a,bN0M0): a review of the literature. J Clin 
Oncol 2006;24:2113-22.

12. Tennant S, Evans A, Macmillan D, et al. CT staging of 
loco-regional breast cancer recurrence. A worthwhile 
practice? Clin Radiol 2009;64:885-90.

13. Downey RJ, Rusch V, Hsu FI, et al. Chest wall resection 
for locally recurrent breast cancer: is it worthwhile? J 
Thorac Cardiovasc Surg 2000;119:420-8.

14. Heitz F, Barinoff J, du Bois O, et al. Differences in the 
receptor status between primary and recurrent breast 
cancer--the frequency of and the reasons for discordance. 
Oncology 2013;84:319-25.

15. Nguyen TH, Nguyen VH, Nguyen TL, et al. Evaluations 
of Biomarker Status Changes between Primary and 
Recurrent Tumor Tissue Samples in Breast Cancer 
Patients. Biomed Res Int 2019;2019:7391237.

16. Ilgun S, Sarsenov D, Erdogan Z, et al. Receptor 
discordance rate and its effects on survival in primary 
and recurrent breast cancer patients. J BUON 
2016;21:1425-32.

Cite this article as: Lim GH, Wong RLE, Alcantara VS, Ng 
RP, Tan QT, Lim SH, Yan Z, Pang J. Can the size of chest wall 
recurrence after mastectomy in breast cancer patients predict 
the presence of systemic metastasis? Gland Surg 2023;12(5):586-
592. doi: 10.21037/gs-22-673


