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Abstract
Background: To assess the prognosis of skin involvement in female breast cancer patients with chest
wall recurrence (CWR).

Methods: We retrospectively analyzed the clinical-pathological data of breast cancer patients with CWR
who were diagnosed pathologically between January 2000 and April 2020. Progression free survival
(PFS) was de�ned as time from diagnosis of CWR to the �rst disease progression. Persistent chest wall
progression was three consecutive chest wall progression without distant organ involvement.

Results: A total of 476 patients with CWR were included in this study. Among them, skin involvement or
not was queried and con�rmed in 345 patients. Skin involvement was signi�cantly correlated to tumor
size (P=0.003) and initial nodal status (P<0.001). By Kaplan-Meier analysis, skin involvement predicted a
shorter PFS (P<0.001), especially local disease progression (P<0.001). Skin involvement was an
independent biomarker for PFS by the multivariate analysis (P=0.034). Patients with skin involvement
were more likely to experience persistent chest wall progression (P=0.040). After eliminating the potential
deviation caused by insu�cient follow-up time, persistent chest wall progression was more likely to be
associated with positive lymph nodal status (P=0.046), negative PR (P=0.001) and positive HER2
(P=0.046) of the primary site, negative ER (P=0.027) and PR (P=0.013) of chest wall lesion and skin
involvement (P=0.020).

Conclusion: Skin involvement predicted poor local disease control in female breast cancer patients with
CWR and it was more likely to be related to persistent chest wall progression. We improved the
strati�cation of prognosis and provided new insights for biological behaviors of the disease and further
individualized treatment in breast cancer patients with CWR.

Introduction
Breast cancer is the leading cause of cancer morbidity and mortality among women worldwide in 2020,
accounting for 24.5% and 15.5%, respectively [1]. Recurrent breast cancer after optimal therapy is a
thorny clinical problem [2, 3]. Chest wall recurrence (CWR) can occur in 5–40% of breast cancer patients
[4–7] and this disease is traditionally viewed as a harbinger of systemic disease and poor prognosis [8].
However, two-thirds of patients with recurrences involving the chest wall have no other sites of
metastases and can therefore achieve favorable outcomes [9–11]. Several studies have illustrated that
patients with CWR represent a heterogeneous population [12]. The disease occurs with varying frequency
depending on initial tumor stage, tumor grade, lymphovascular invasion and therapy strategy [5, 13–15].
Survival after CWR is also in�uenced by a multitude of factors, such as initial nodal status, status of
hormone receptor (HR) and human epidermal growth factor receptor 2 (HER2), the length of disease-free
interval (DFI) and the use of radiation for chest wall lesion [6, 16, 17].

A proportion of patients with CWR suffer persistent and stubborn chest wall progression without distant
metastasis for a long time in clinical practice. Although these patients do not have fatal visceral
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metastases, compression, ulceration, and pain from the chest wall disease are also painful.
Unfortunately, little attention has been paid to persistent chest wall progression. The clear de�nition of
persistent chest wall progression and biomarkers for subsequent recurrence or disease progression were
not consistent.

Chest wall diseases typically present as one or more asymptomatic nodules in or near the mastectomy or
lumpectomy scar. Skin, as the largest organ of the body, plays an important role in several vital
processes, including the growth and progression of tumors. Skin involvement originates most commonly
from melanoma and female breast cancer and other common sources included the lung and
gastrointestinal tract. The pattern of skin in�ltration is different in different types of tumors. Skin
involvement from lung cancer usually occurred early, whereas invasion from the breast may occur several
years after tumor excision [18]. Compared with most tumors, the relationship of skin involvement and
visceral metastases is relatively weak in breast cancer. Skin involvement is known to frequently occur in
anatomical areas close to the primary tumor [19]. However, little is known about the impact of skin
involvement on prognosis in breast cancer patients with CWR. In this study, we aimed to identify the
relationship between skin involvement and clinicopathological features and survival outcome of breast
cancer patients with CWR, especially those with persistent chest wall progression, and provide
suggestions to the management of recurrent breast cancer.

Methods

Patients
We reviewed female breast cancer patients with recurrence of chest wall diagnosed pathologically at Sun
Yat-sen University Cancer Center between January 2000 and April 2020. Only patients meeting all of the
following criteria were included: (1) non-IV stage at initial diagnosis, (2) having received curative surgery
for primary disease, (3) women with histologically con�rmed CWR, (4) chest wall as the only site of
disease progression after curative therapy for primary disease. Patients were excluded from the study if
they were male, had serious systemic disorder, had second primary malignancy, and had simultaneous
distant metastasis (presence of distant metastasis was de�ned as any metastasis in internal organs,
bones, soft tissue and non-regional lymph nodes). For all included patients, clinical-pathological data,
including age at initial diagnosis, TNM stage, skin involvement, as well as the pathological parameters
and treatment strategy of primary site and recurrent site were recorded and analyzed for this study.
Progression free survival (PFS) was de�ned as time from diagnosis of CWR to the �rst disease
progression. And overall survival (OS) was time from diagnosis of CWR to death (all causes). Patients
who were still alive and who had not had progressive disease were censored at the date of their last
clinical visit. Persistent chest wall progression was de�ned as three consecutive chest wall progression
without new distant organ involvement. All patients included were followed-up regularly until death or
study data cutoff (31 December 2020). This retrospective study was approved by the Ethical Committees
of Sun Yat-sen University Cancer Center.
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Statistics
Clinical-pathological paraments of patients included were shown using descriptive statistics. Patient
characteristics was compared by Chi-squared test. Survival analyses were conducted using the Kaplan-
Meier method and Cox-proportional hazards model. P values < 0.05 were considered statistically
signi�cant. All statistical analyses were performed using SPSS version 25.0 and all P values were two-
sided.

Results
Patient characteristics

A total of 25272 female breast cancer patients visited Sun Yat-sen University Cancer Center between
January 2000 and April 2020, and 476 (1.9%) of them met the inclusion criteria and were collected in this
retrospective study (Fig. 1). The clinical-pathological characteristics of 476 patients were summarized in
Table 1. Invasive ductal carcinoma (IDC) was the main pathological subtype of primary site in these
patients. Almost half of the patients were T1-2 or N positive according to the TNM stage. Compared with
the primary lesion, the proportion of Ki-67 > = 15% increased signi�cantly in recurrent lesions, while the
positive proportion of estrogen receptor (ER), progesterone receptor (PR) and HER2 did not change
signi�cantly. The median PFS and OS were 19.41 and 103.76 months after recurrence of chest wall,
respectively. The median follow-up time after the initial diagnosis of breast cancer was 63.7 months, and
the median follow-up time after diagnosis of CWR was 37.4 months.
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Table 1
Clinical-pathological characteristics of 476 patients with recurrence of chest wall.

Factor Median (range) / number (frequency)

Age (year) 46 (24–83)

Pathology subtype (IDC / others) 385 (80.9%) / 91 (19.1%)

T stage (1–2 / 3–4 / unknown) 252 (52.9%) / 71 (14.9%) / 153 (32.1%)

N stage (positive / negative / unknown) 237 (49.8%) / 158 (33.2%) / 81 (17.0%)

Pathology of primary site  

ER (< 1% / >=1% / unknown) 163 (34.2%) / 251 (52.7%) / 62 (13.0%)

PR (< 1% / >=1% / unknown) 186 (39.1%) / 230 (48.3%) / 60 (12.6%)

HER2 (positive / negative / unknown) 116 (24.4%) / 258 (54.2%) / 102 (21.4%)

Ki-67 (< 15% / >=15% / unknown) 62 (13.0%) / 236 (49.6%) / 178 (37.4%)

Pathology of chest wall  

ER (< 1% / >=1% / unknown) 170 (35.7%) / 259 (54.4%) / 47 (9.9%)

PR (< 1% / >=1% / unknown) 233 (48.9%) / 196 (41.2%) / 47 (9.9%)

HER2 (positive / negative / unknown) 122 (25.6%) / 277 (58.2%) / 77 (16.2%)

Ki-67 (< 15% / >=15% / unknown) 61 (12.8%) / 314 (66.0%) / 101 (21.2%)

Skin involvement (yes / no / unknown) 198 (41.6%) / 147 (30.9%) / 131 (27.5%)

PFS (months) 19.41 (0.6-157.3)

OS (months) 103.76 (0.6-255.9)

 

Prognostic value of skin involvement

We further interrogated the impact of skin involvement on the clinical outcome of chest wall recurrent
breast cancer. Of these 476 patients, skin involvement or not was queried and histologically con�rmed in
345 patients. Tissue biopsy was obtained by local lesion excision in all these patients. The patho-clinical
characteristics of these 345 patients were shown in Table 2. There were 198 patients with skin
involvement and 147 without skin involvement. Skin invasion in CWR was signi�cantly correlated with
T3-4 (P = 0.003) and N positive (P < 0.001) of the primary breast cancer in these patients. None of the 345
patients received extended resection for recurrent sites. In addition, there was no signi�cant bias in
systematic therapy and radiotherapy between skin involvement and non-skin involvement cohorts.
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Table 2
Clinical-pathological characteristics of 345 patients with/without skin involvement.

Factor Skin involvement (n = 198) Non-skin involvement (n = 147) P

Age (year)     0.596

< 46 98 77  

>=46 100 70  

Pathology subtype     0.676

IDC 169 88  

Others 29 13  

T stage     0.003

T1-2 99 88  

T3-4 40 13  

N stage     < 0.001

Positive 119 59  

Negative 49 66  

Pathology of primary site      

ER     0.726

< 1% 75 56  

>=1% 95 77  

PR     0.694

< 1% 78 65  

>=1% 92 70  

HER2     0.498

Note: 105 patients were unknown in Factor T (59 were skin involvement and 46 were non-skin
involvement), 52 patients were unknown in Factor N (30 were skin involvement and 22 were non-skin
involvement), 42 patients were unknown in Factor ER of primary site (28 were skin involvement and
14 were non-skin involvement), 40 patients were unknown in Factor PR of primary site (28 were skin
involvement and 12 were non-skin involvement), 68 patients were unknown in Factor HER2 of primary
site (46 were skin involvement and 22 were non-skin involvement), 118 patients were unknown in
Factor Ki-67 of primary site (66 were skin involvement and 52 were non-skin involvement), 29 patients
were unknown in Factor ER of chest wall (19 were skin involvement and 10 were non-skin
involvement), 29 patients were unknown in Factor PR of chest wall (19 were skin involvement and 10
were non-skin involvement), 53 patients were unknown in Factor HER2 of chest wall (36 were skin
involvement and 17 were non-skin involvement), 64 patients were unknown in Factor Ki-67 of chest
wall (34 were skin involvement and 30 were non-skin involvement).
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Factor Skin involvement (n = 198) Non-skin involvement (n = 147) P

Positive 47 34  

Negative 105 91  

Ki-67     0.239

< 15% 26 25  

>=15% 106 70  

Pathology of chest wall      

ER     0.659

< 1% 71 51  

>=1% 108 86  

PR     0.226

< 1% 87 76  

>=1% 92 61  

HER2     0.527

Positive 48 43  

Negative 114 87  

Ki-67     0.237

< 15% 26 25  

>=15% 138 92  

Systemic treatment     0.519

Yes 183 133  

No 15 14  

Radiotherapy     0.360

Note: 105 patients were unknown in Factor T (59 were skin involvement and 46 were non-skin
involvement), 52 patients were unknown in Factor N (30 were skin involvement and 22 were non-skin
involvement), 42 patients were unknown in Factor ER of primary site (28 were skin involvement and
14 were non-skin involvement), 40 patients were unknown in Factor PR of primary site (28 were skin
involvement and 12 were non-skin involvement), 68 patients were unknown in Factor HER2 of primary
site (46 were skin involvement and 22 were non-skin involvement), 118 patients were unknown in
Factor Ki-67 of primary site (66 were skin involvement and 52 were non-skin involvement), 29 patients
were unknown in Factor ER of chest wall (19 were skin involvement and 10 were non-skin
involvement), 29 patients were unknown in Factor PR of chest wall (19 were skin involvement and 10
were non-skin involvement), 53 patients were unknown in Factor HER2 of chest wall (36 were skin
involvement and 17 were non-skin involvement), 64 patients were unknown in Factor Ki-67 of chest
wall (34 were skin involvement and 30 were non-skin involvement).
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Factor Skin involvement (n = 198) Non-skin involvement (n = 147) P

Yes 66 56  

No 132 91  

Note: 105 patients were unknown in Factor T (59 were skin involvement and 46 were non-skin
involvement), 52 patients were unknown in Factor N (30 were skin involvement and 22 were non-skin
involvement), 42 patients were unknown in Factor ER of primary site (28 were skin involvement and
14 were non-skin involvement), 40 patients were unknown in Factor PR of primary site (28 were skin
involvement and 12 were non-skin involvement), 68 patients were unknown in Factor HER2 of primary
site (46 were skin involvement and 22 were non-skin involvement), 118 patients were unknown in
Factor Ki-67 of primary site (66 were skin involvement and 52 were non-skin involvement), 29 patients
were unknown in Factor ER of chest wall (19 were skin involvement and 10 were non-skin
involvement), 29 patients were unknown in Factor PR of chest wall (19 were skin involvement and 10
were non-skin involvement), 53 patients were unknown in Factor HER2 of chest wall (36 were skin
involvement and 17 were non-skin involvement), 64 patients were unknown in Factor Ki-67 of chest
wall (34 were skin involvement and 30 were non-skin involvement).

 

By Kaplan-Meier analysis, skin involvement predicted a shorter PFS after CWR (P < 0.001), but it had no
signi�cant prognostic value for OS (Fig. 2). Factors with signi�cance on univariate analysis, including
pathology subtype (hazard ratio (HR) = 0.490, 95% con�dence interval (CI) 0.329–0.729, P < 0.001), T
stage of the primary (HR = 1.731, 95% CI 1.198–2.501, P = 0.003), N stage of the primary (HR = 2.081, 95%
CI 1.522–2.845, P < 0.001), ER (HR = 0.550, 95% CI 0.416–0.727, P < 0.001), PR (HR = 0.554, 95% CI
0.417–0.734, P < 0.001), Ki-67 (HR = 1.769, 95% CI 1.149–2.725, P = 0.010) and skin involvement (HR = 
1.837, 95% CI 1.387–2.433, P < 0.001) were subjected to multivariate analysis. N stage of the primary
(HR = 1.821, 95% CI 1.181–2.809, P = 0.007) and skin involvement (HR = 1.535, 95% CI 1.034–2.278, P = 
0.034) were independent impact factors for PFS by multivariate analyses (Table 3).
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Table 3
Cox proportional hazard regression analysis of progression free survival in 345 breast cancer patients.
Faction Univariable Multivariable

HR (95% CI) P HR (95% CI) P

Age (< 46 vs > = 46) 1.123 (0.859–
1.469)

0.396    

Pathology subtype (IDC vs
others)

0.490 (0.329–
0.729)

< 0.001 0.570 (0.280–1.158) 0.120

T (1–2 vs 3–4) 1.731 (1.198–
2.501)

0.003 1.153 (0.743–1.788) 0.526

N (< 1 vs > = 1) 2.081 (1.522–
2.845)

< 0.001 1.821 (1.181–2.809) 0.007

ER (< 1% vs > = 1%) 0.550 (0.416–
0.727)

< 0.001 0.663 (0.414–1.061) 0.086

PR (< 1% vs > = 1%) 0.554 (0.417–
0.734)

< 0.001 0.694 (0.428–1.127) 0.140

HER2 (negative vs positive) 0.861 (0.627–
1.181)

0.353    

Ki-67 (< 15% vs > = 15%) 1.769 (1.149–
2.725)

0.010 1.300 (0.726–2.327) 0.377

Skin involvement (no vs yes) 1.837 (1.387–
2.433)

< 0.001 1.535 (1.034–2.278) 0.034

Note: ER, PR, HER2 and Ki-67 are all from pathology of chest wall.

 

As we have observed the signi�cant predictive value of skin involvement for PFS, we further divided
disease progression patterns into local disease progression and distant disease progression. Patients
with skin involvement are more likely to suffer from local disease progression events (P < 0.001), while
skin involvement had no signi�cant association with distant disease progression (P = 0.113) (Fig. 3).

Skin involvement and persistent chest wall progression

A total of 40 out of 345 (11.6%) patients experienced persistent chest wall progression. Of the 40
patients, 29 were from the skin involvement group and the remaining 11 were from the non-skin
involvement group, accounting for 14.6% and 7.5% (P = 0.040), respectively. To eliminate the potential
bias caused by insu�cient follow-up time, 114 patients with follow-up time less than 24 months after
CWR were excluded from this analysis. Table 4 showed the comparison of characteristics between
patients who experiencing persistent CWR or not. The following variables were signi�cantly correlated
with persistent CWR: N stage (P = 0.046), PR (P = 0.001) and HER2 (P = 0.046) of primary site, ER (P = 
0.027) and PR (P = 0.013) of chest wall and skin involvement (P = 0.020).
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Table 4
Comparation of clinical-pathological characteristics in patients with/without persistent chest wall

progression.
Factor Persistent chest wall

progression (n = 40)
Non-persistent chest wall
progression (n = 191)

P

Age (year)     0.987

< 46 21 100  

>=46 19 91  

Pathology     0.431

IDC 34 152  

Others 6 39  

T stage     0.403

1–2 20 104  

3–4 7 21  

N stage     0.046

Positive 26 82  

Negative 10 70  

Pathology of
primary site

     

ER     0.061

< 1% 19 59  

>=1% 17 105  

PR     0.001

< 1% 24 59  

>=1% 13 106  

HER2     0.046

Positive 15 41  

Negative 18 107  

Ki-67     0.052

< 15% 4 34  

>=15% 25 72  
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Factor Persistent chest wall
progression (n = 40)

Non-persistent chest wall
progression (n = 191)

P

Pathology of chest
wall

     

ER     0.027

< 1% 19 57  

>=1% 18 120  

PR     0.013

< 1% 24 75  

>=1% 13 102  

HER2     0.586

Positive 14 53  

Negative 23 107  

Ki-67     0.817

< 15% 7 32  

>=15% 29 119  

Skin involvement     0.020

Yes 29 100  

No 11 91  

Note: Continues chest wall recurrence is de�ned as three consecutive chest wall progression without
new distant organ involvement. 79 patients were unknown in Factor T (13 were repeated local
progression and 66 were non- repeated local progression), 43 patients were unknown in Factor N (4
were repeated local progression and 39 were non-repeated local progression), 31 patients were
unknown in Factor ER of primary site (4 were repeated local progression and 27 were non-repeated
local progression), 29 patients were unknown in Factor PR of primary site (3 were repeated local
progression and 26 were non-repeated local progression), 50 patients were unknown in Factor HER2
of primary site (7 were repeated local progression and 43 were non-repeated local progression), 96
patients were unknown in Factor Ki-67 of primary site (11 were repeated local progression and 85
were non-repeated local progression), 17 patients were unknown in Factor ER of chest wall (3 were
repeated local progression and 14 were non-repeated local progression), 17 patients were unknown in
Factor PR of chest wall (3 were repeated local progression and 14 were non-repeated local
progression), 34 patients were unknown in Factor HER2 of chest wall (3 were repeated local
progression and 31 were non-repeated local progression), 44 patients were unknown in Factor Ki-67
of chest wall (4 were repeated local progression and 40 were non-repeated local progression).

Discussion
The unpleasant symptoms from CWR, such as lymphoedema, ulceration, pain, fungal infection and
persistent disease progression pose challenges in the clinical practice. However, these patients represent



Page 12/21

a heterogeneous population, and some of them may achieve a long-term survival after CWR. Here we
hope to summarize the characteristics of breast cancer patients with CWR and provide novel insights for
patient strati�cation and further individualized treatment. In the present study, we found that skin
involvement predicted poor local disease control in breast cancer patients with CWR, especially local
disease progression events. In addition, patients with skin involvement tended to experience persistent
chest wall progression after CWR than those without skin involvement.

The mechanisms that predispose certain internal malignancies to invade the skin have rarely been
discussed in the previous literature. Skin can be divided into epidermis and dermis in anatomic structure.
A complex network of multitude of cell types and the �exibility of dermal vessels and the lymph nodes in
skin maintain several vital processes such as in�ammation, immune response, wound healing, and
angiogenesis [20–24]. The levels of tumor-in�ltrating lymphocytes (TILs) in skin metastases are the
lowest and the composition of TILs presents a higher FOXP3 and a lower CD8/FOXP3 ratio, compared to
other metastatic lesions from primary breast cancer [25]. This suggests that cutaneous tissue may harbor
a more permissive immune microenvironment for tumor growth. A physiological mitigation of the
cytotoxic immune activity in skin tissue through different immunosuppressive mechanisms, a process
known as “immune privilege”, has been described [26, 27]. In addition, the interaction between tumor cells
and certain factors secreted from the dermis or epidermis participate in the skin homing mechanism of
metastatic cells. Chemokines and their receptors are involved in tumorigenesis and metastasis. The
chemokine receptor CCR10 has been demonstrated to be involved in cutaneous metastases of
melanomas and may mediate melanoma survival in the skin [28, 29]. Breast cancer, which has a similar
metastatic pattern as malignant melanoma but also a high incidence of skin metastases, shows high
expression levels of CXCR4 and CCR7 rather than CCR10 [30]. Structurally, skin involvement from breast
cancer of female occurs mainly by hematogenous and lymphatic routes [18, 31]. Regional distribution of
dermal lymph vessels, from the perspective of tumor invasion, constitutes a functional unit [32]. Joan et
al. �nds that more super�cially located tumors may be more likely than are deeper tumors to metastasize
via lymphatics to axillary nodes due to the rich lymphatic system in the breast dermis, although the size
of primary site is less than 5 cm [33]. In addition, cutaneous deposits from breast adenocarcinomas with
distinct angiogenic pro�les in skin have different growth patterns [34]. The suppressive immune
microenvironment in the skin lacks supervision and killing of tumors, and the abundant vascular and
lymphatic system in the dermis provides nutrition and spreading channels, which contribute to the
growth, invasion and metastasis of tumors. This may partly explain why skin involvement is an
independent prognostic factor for disease progression in breast cancer patients with CWR, especially
local disease progression.

The treatment of recurrent chest wall disease is complex, particularly when radiotherapy has been
previously conducted for chest wall. Full thickness chest wall resection, as one of the most common
therapeutic approaches, is not curative, is dis�guring, and is associated with signi�cant morbidity.
Previous studies suggested that multiple sites or large areas of skin involvement are not suitable for local
surgical treatment, although systemic chemotherapy is also di�cult. Second-and third-line salvage
chemotherapy results in overall response rates of 20–30%, at best [35–38]. In our study, skin involvement
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predicted poorer local disease control in patients with CWR, while similar overall survival was observed
between these patients with skin involvement or not. Our results suggested that skin involvement should
not be considered as a contraindication for local therapy in breast cancer patients with chest wall
recurrent diseases. On the contrary, more effective treatment strategies and more clinical studies are
needed to improve clinical outcomes and quality of life for these patients, especially in the relatively early
stage of skin invasion.

A certain proportion of patients with CWR after local or systemic treatment have second recurrence or
disease progression in a shorter time. However, biomarkers for subsequent recurrence or disease
progression were not consistent. Anees et al. �nds that primary tumor characteristics and treatment
factors, time to recurrence, characteristics and treatment of recurrent chest wall were not signi�cantly
predictive for an additional CWR in their study [16]. The study from Carmen et al. shows that disease free
interval between primary lesion and CWR remain highly correlated with disease progression after chest
wall chest [14]. Bruce G et al. demonstrates that PR status is a signi�cant factor for distant metastasis
and HER-2/neu status is related to local-regional disease progression after local recurrence [6]. The
varying lengths of follow-up, different patient selection criteria, and a variety of treatment strategies can
be an explanation for the difference among varied studies. Although some studies explore the second
CWR after CWR, that is, re-recurrence, there are few studies on persistent chest wall progression. To our
knowledge, this is the �rst study on the characteristics of patients with persistent chest wall progression
and the prognosis of skin involvement in these patients. In our study, initial nodal status, status of ER, PR
and HER2 and skin involvement are signi�cantly different between patients with persistent chest wall
progression and non-persistent chest wall progression. Persistent chest wall progression was likely more
to be associated with positive lymph node status, negative PR and positive HER2 in primary lesion,
negative ER and PR in chest wall lesion and skin involvement of chest wall. Positive lymph node status,
negative HR status and positive HER2 status were generally markers of poor prognosis in breast cancer.
KI67, as a nuclear protein expressed in proliferating cells, is associated with poor prognosis of breast
cancer. Consistent with our results, KI67 expression was also elevated in recurrent chest wall lesions and
was associated with higher aggressiveness.

The current study had several limitations. Studies involving multiple institutions would add more power
to the study. Like any retrospective analysis of this nature, the population was accrued over 2 decades,
during which treatment for breast cancer as well as treatment for recurrences changed based on new
guideline. Not all patients received the same treatment, even if there was no signi�cant bias between
basic therapy, such as systemic therapy and local treatment. Acknowledging the limitations of such an
analysis, however, we believe the results can help individualize treatment decisions and provide a strong
incentive for future investigations. Certainly, patients with CWR without skin involvement will enjoy a
relatively high rate of local disease control and a long-term progression free survival.

Conclusions
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Increasing attention has been paid to recurrent chest wall in breast cancer due to the clinical
commonness and the complexity of treatment. We strati�ed these patients into different prognosis by
skin involvement and found that skin involvement was markedly related to the local disease progression.
In addition, we described the pattern of persistent chest wall progression for the �rst time and
demonstrated that skin involvement was a predictor for persistent chest wall progression in breast cancer
CWR. We hope that the biological behavior and prognostic strati�cation factors revealed by this study
might shed light on individualized therapies for these patients.
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CWR chest wall recurrence
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HER2 human epidermal growth factor receptor 2

DFI disease-free interval
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OS overall survival

IDC invasive ductal carcinoma
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CI con�dence interval

TILs tumor-in�ltrating lymphocytes
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Figure 1

A �ow chart outlining patients’ selection.
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Figure 2

Kaplan–Meier curve for PFS and OS of 345 breast cancer patients strati�ed by skin involvement. A.
Kaplan–Meier curve for PFS strati�ed by skin involvement in 345 breast cancer patients. B. Kaplan–
Meier curve for OS strati�ed by skin involvement in these patients.
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Figure 3

Kaplan–Meier curve for local and distant disease progression of 345 breast cancer patients strati�ed by
skin involvement. A. Kaplan–Meier curve for local PFS strati�ed by skin involvement in 345 breast cancer
patients. B. Kaplan–Meier curve for distant PFS strati�ed by skin involvement in these patients.


