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Background: Ipsilateral supraclavicular lymph node metastasis (ISLM) with breast cancer patients has 
always been a hard problem for breast surgery. It is generally believed that radiotherapy can benefit the 
survival of patients, but whether local surgical resection is needed or not is controversial. The study aims to 
compare the efficacy between supraclavicular lymph node (SLN) dissection combined with radiotherapy and 
radiotherapy alone in the treatment of breast cancer with ISLM.
Methods: A retrospective analysis was performed using 122 cases of breast cancer with ISLM but without 
distant metastasis. Among them, 14 cases were eliminated due to insufficient data. The 108 remaining cases 
were divided into 2 groups based on different treatment proposals for metastatic SLNs. The groups were 
dissection plus radiotherapy (surgery group), and simple radiotherapy (radiotherapy group).
Results: For the 108 patients, the overall 5-year disease-free survival (DFS) and overall survival (OS) rates 
were 30.6% and 67.8%, respectively. In the surgery group, distant metastases occurred in 41 patients, and 
the 5-year DFS was 34.3%; in the radiotherapy group, 18 patients had distant metastases, and the 5-year 
DFS was 26.1%; the difference was not statistically significant (P>0.05). In the surgery group, 11 patients 
died, and the 5-year OS rate was 67.9%; in the radiotherapy group, 6 patients died, and the 5-year OS rate 
was 67.5%; the difference was not statistically significant (P>0.05).
Conclusions: The dissection of SLN combined with radiotherapy and radiotherapy alone had similar 
effects on the survival rates in breast cancer patients with ISLM. The local control in the surgery group was 
better than that in the radiotherapy group. The status of estrogen receptors (ER) and the number of axillary 
lymph node metastases were independent influencing factors of DFS. The ER status is an independent factor 
affecting the OS rate of patients.
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Introduction

Breast cancer is one of the most common malignant tumors 
in women. Ipsilateral supraclavicular lymph node metastasis 
(ISLM) of breast cancer is one of the predictors of poor 
prognosis (1). Wu et al. found that at the first visit, only 
1–4% of breast cancer patients were diagnosed with ISLM 
without distant metastasis (2). The staging for ISLM has 
been the subject of continual change. In the 5th edition of 
the American Joint Committee on Cancer (AJCC) staging 
system, ISLM was defined as a true distant metastasis 
(M1). However, current evidence has reported the survival 
of breast cancer patients with ISLM to be better than 
that of breast cancer patients with distant metastases, and 
that ISLM should be regarded as a regional lymph node 
metastasis rather than a distant metastasis (3). Therefore, 
according to the 2003 AJCC and Union for International 
Cancer Control (UICC) breast cancer staging guidelines, if 
there are no other distant metastases, the ISLM is divided 
into N3c and clinical stage IIIC, which is considered to be a 
locally advanced breast cancer (4). Although the prognosis 
of breast cancer patients with ISLM is significantly better 
than that of actual M1 patients, comprehensive treatment 
should be provided for ISLM patients. Currently, there 
are no specific guidelines for the treatment of ISLM 
patients. In 1987, AJCC classified ISLM as M1, which 
was not cured by surgery. The main treatment of breast 
cancer was chemotherapy and radiotherapy. In 2001, 
Brito et al. (5) reported that 70 cases of breast cancer with 
isolated ISLM had a better prognosis than those with other 
distant metastasis after receiving chemotherapy, surgery 
and radiotherapy, and it was closer to stage III B breast 
cancer. Therefore, it was proposed that the breast cancer 
with isolated ISLM can be cured. The 6th AJCC staging 
guidelines further adjusted the staging of breast cancer, 
and classified the breast cancer with ISLM into stage III C, 
which was operable. The treatment gradually turned to the 
comprehensive treatment of primary surgery combined with 
radiotherapy and chemotherapy (6). Some researchers have 
described their experiences with surgery plus radiotherapy 
in treating the ISLM (7), while others have reported 
the effectiveness of radiotherapy alone in controlling 
supraclavicular metastatic sites; but whether there is survival 
difference between the different treatment methods remains 
unknown.

Therefore, the strategy of breast cancer with ISLM 
has always been controversial. At present, there is still 
a big controversy about whether such patients need 

supraclavicular lymph node dissection, and the national 
comprehensive cancer network (NCCN) guidelines 
do not explicitly recommend. It was found that the 
survival rate of patients with ISLM was similar to that of 
patients with stage III B, which was significantly better 
than that of patients with stage IV. The purpose of this 
study was to compare the efficacy of supraclavicular 
lymph node dissection combined with radiotherapy 
and radiotherapy alone in the conventional treatment 
mode of neoadjuvant chemotherapy combined with or 
without targeted therapy, so as to provide basis and new 
ideas for the choice in the treatment of this type breast 
cancer patients, and to benefit the survival of patients. 
We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-691).

Methods

Research object

The Zhengzhou University Institutional Research 
Committee approved our study, and all patients provided 
signed informed consent before commencing treatment. 
The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). All methods 
were performed in accordance with t/he relevant guidelines 
and regulations.

The medical records of primary breast cancer patients 
from January 2010 to January 2019 were retrospectively 
reviewed.

The inclusion criteria were as follows: age 21– 
72 years; diagnosis of ISLM by preoperative coarse needle 
biopsy; ISLM treated with surgery plus radiotherapy or 
radiotherapy alone; no distant metastasis at the first visit; 
no severe disease of the center of gravity, liver, kidney and 
hematopoietic system; ECOG score of 0–2; complete case 
data. Exclusion criteria: bilateral breast cancer patients; 
distant metastasis in the first visit; poor general condition, 
unable to tolerate surgery and chemotherapy; incomplete 
case data.

A total of 108 patients were enrolled, and were 
divided into 2 groups based on different treatment for 
supraclavicular lymph nodes (SLNs): dissection plus 
radiotherapy group (n=84), and radical radiotherapy group 
(n=24). The 2 groups were similarly distributed regarding 
age, sex, tumor stage (TNM), and other clinical-pathologic 
variables, as shown in Table 1 (all P>0.05).

http://dx.doi.org/10.21037/gs-20-691
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Table 1 Comparison of clinical characteristic parameters between surgery group and radiotherapy group

Parameters Surgery group (N=84) Radiotherapy group (N=24) χ2 P

Age (s) 1.170 0.279

<51 42 9

≥51 42 15

Menstrual 0.066 0.797

Menopause 43 13

Premenopausal 41 11

Tumor size 3.730 0.155

T1 9 6

T2 56 15

≥ T3 19 3

ER 0.024 0.877

+ 47 13

− 37 11

PR 0.096 0.756

+ 46 14

− 38 10

HER2 0.096 0.756

+ 38 10

− 46 14

Ki-67 (8) 3.197 0.074

≤30% 14 8

>30% 70 16

Molecular type 7.430 0.059

Luminal-A 7 7

Luminal-B 37 8

HER2-enrich 26 5

Basal-like 14 4

Axillary lymph node metastasis 0.182 0.670

≥10 32 8

<10 52 16

Chemotherapy 2.907 0.573

TAC/TA 56 12

T 7 3

Other 12 6

Changed 8 3

Unknown 1 0

Targeted therapy 0.140 0.103

Refuse 14 1

Accept 24 9

ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2.
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Research method

The participants routinely underwent bone scan, 
ultrasonography, CT (Figure 1), MRI, and/or PET-
CT prior to definite treatment. All patients in this study 
received 4–6 cycles of neoadjuvant chemotherapy mainly 
anthracycline and docetaxel after pathological puncture 
confirming ISLM. All patients underwent radical or 
modified radical mastectomy. Lymph nodes with axillary 
I, II, and III levels were dissected. Cervical III, IV, and V 
lymph nodes were dissected in the supraclavicular dissection 
group. After operation and chemotherapy, the patients 
received combined extracorporeal radiotherapy of the 
chest wall, regional lymphatic vessels, and supraclavicular 
area. The dose of the surgery group was 50 Gy, 25 times 
for 5 weeks; the dose of radiotherapy group was 60 Gy, 
25 times for 5 weeks. All patients with positive hormone 
receptors received further hormone therapy. There were 
15 human epidermal growth factor receptor 2 (HER2)-
positive patients (14 cases in operation plus radiotherapy 
group, and 1 case in the radiotherapy group) who refused to 
receive targeted therapy because of their economic status, 
and the rest received targeted therapy regularly (trastuzumab 
was administered for 1 year, initial dose was 8 mg/kg, 
subsequent doses were 6 mg/kg, with 3 weeks constituting a 
course of treatment).

Follow-up was performed from the first day following 
diagnosis. All 108 patients were followed up by the 
outpatient clinic, telephone, and case consultation. The 
follow-up period was 10–96 months, and the median 
follow-up time was 75 months. The follow-up period ended 
on December 31, 2019.

Local recurrence refers to pathological recurrence in 
the ipsilateral chest wall, supraclavicular and subclavian 
fossa, and axillary or internal mammary region. Distant 
metastasis was confirmed by 2 types of medical imaging 
(and pathological examination if necessary) to confirm that 
the cancer had spread distal to the local recurrence site. 
Disease-free survival (DFS) is defined as the time from 
surgery to recurrence or death due to disease progression. 
The overall survival time (OS) is defined as the time from 
the diagnosis of breast cancer to death from whatever cause, 
regardless of whether the death is associated with breast 
cancer or not.

Statistical analysis

The statistical analysis was carried out by SPSS 24.0 
software (SPSS Inc., IBM, Chicago, IL, USA); the 
difference between qualitative data was analyzed by the 
chi-squared (χ2) and Fisher’s exact probability test; the 
survival rate was compared by the Kaplan-Meier method; 
and the survival curve was compared by log-rank test. 
The significance of the test level was deemed to be 
α=0.05.

Results

Comparison of 5-year OS and DFS between the two groups

Amongst the 108 patients, the overall 5-year DFS and OS 
rates were 30.6% and 67.8%, respectively. In the surgery 
group, distant metastasis occurred in 41 patients, and 
the 5-year DFS was 34.3%; in the radiotherapy group, 
18 patients had distant metastases, and the 5-year DFS 
was 26.1%; the difference was not statistically significant  
(Figure 2). In the surgery group, 11 patients died, and the 
5-year OS rate was 67.9%; in the radiotherapy group, 
6 patients died, and the 5-year OS rate was 67.5%; the 
difference was not statistically significant (Figure 3).

Cox regression analysis of 5-year DFS

Univariate analysis showed that estrogen receptor (ER) 
status (P=0.003), and the number of axillary lymph node 
metastases (P=0.008) were correlated with the 5-year 
DFS rate, while other clinicopathological features and 
treatment methods had no effect on the 5-year DFS rate. 
Cox regression analysis showed that ER status (95% CI: 
1.337–3.889, P=0.002) and the number of axillary lymph 

Figure 1 Supraclavicular lymph nodes metastasis in CT.
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Figure 2 Estimated overall survival curves for DFS comparing the 
surgery and radiotherapy. DFS, disease-free survival.

Figure 3 Estimated overall survival curves for OS comparing the 
surgery and radiotherapy. OS, overall survival.

Figure 4 Effect of ER status on DFS. ER, estrogen receptor; DFS, 
disease-free survival.

Figure 5 Effect of axillary lymph node metastasis number on DFS 
rate. DFS, disease-free survival.

Figure 6 Effect of ER status on OS. ER, estrogen receptor; OS, 
overall survival.
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node metastases (95% CI: 1.259–3.627, P=0.005) were 
independent influencing factors of 5-year DFS in patients 
with ISLM breast cancer (Figures 4,5).

Cox regression analysis of 5-year OS

Univariate analysis showed that ER status (P<0.001), 
progesterone receptor (PR) status (P=0.007), and the 
molecular typing (P=0.002) were associated with the 5-year 
OS rate. Cox regression analysis showed that ER status (95% 
CI: 1.100–18.288) was an independent influencing factor of 
5-year OS (Figure 6).
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Discussion

The incidence of breast cancer with ISLM but without 
distant metastasis is about 1–4% (9), and the prognosis 
is poor, with a published 5-year OS of 5–34% (10-12). 
This type of cancer has been previously classified as M1. 
Recently, Bertero et al. (13) reported that the 5-year OS of 
synchronous ISLM was 41% after multimode treatment, 
which was significantly better than that of women with 
distant metastases. This led to revision of the AJCC staging 
system to re-classify ISLM as pN3 phase IIIC disease (14). 
Chang et al. (15) firstly analyzed the clinical value of SLN 
dissection and radiotherapy in treating patients with ISLM; 
in the SLN dissection and radiotherapy groups, the 3-year 
DFS was 46.2% and 31.5%, respectively, and the 5-year 
OS was 46.2% and 37.5%, respectively, but no significant 
difference. In the current study, we also noted there was no 
additional survival benefit associated with surgery. However, 
Tezuka et al. (16) found that local surgical treatment of 
ISLM can lead to a good prognosis. In a similar study, local 
surgery was also shown to be a prognostic factor for OS (17).  
These findings would suggest that, when radiotherapy 
could not be provided to patients to maximize local area 
control, local surgical treatment can be considered. Our 
5-year OS rate was higher than that in other studies, which 
may be related to the improvement of systemic therapy and 
individualization of treatment.

In the latest international staging systems of AJCC and 
UICC for breast cancer, ISLM has been divided into locally 
advanced N3c, but the specific location of metastasis has not 
been clearly identified. Sesterhenn et al. (18) drew lessons 
from the anatomical localization of cervical lymph nodes in 
head and neck surgery in the study of 12 cases of ISLM, and 
pointed out that the supraclavicular region is relative to the 
cervical IV (inferior jugular vein) and V region (posterior 
cervical triangle). The higher position of III and II (upper 
and middle segment of jugular vein) did not belong to 
the drainage area of a conventional mammary gland. This 
classification is significantly better than the classification of 
SLNs. All lymph node metastases higher than the superior 
jugular vein should be allocated into M1, which provides a 
reference for the clinical dissection of SLNs (19). However, 
because of the special anatomical location of SLNs, radical 
lymph node dissection is difficult in breast cancer patients 
with ISLM (20). Therefore, radiotherapy has become the 
main local treatment of ISLM. The findings of Fan et al. (21)  
suggested that there was no significant difference in local 
recurrence rate, supraclavicular recurrence rate, DFS rate, 

and OS rate 3–5 years after radical radiotherapy. Perloff 
et al. (22) compared the effects of simple surgery and 
radiotherapy after neoadjuvant chemotherapy for locally 
advanced breast cancer. The results showed that there was 
no significant difference in the local control rate between 
operation alone and radiotherapy alone.

In our study, the 5-year DFS rates of the surgery 
group and radiotherapy group were 34.3% and 26.1%, 
respectively, and the 5-year OS rates of the surgery 
group and radiotherapy group were 67.9% and 67.5%, 
respectively, and the difference was not statistically 
significant (P>0.05). There is no difference in the efficacy 
of SLN dissection or radiotherapy for patients with ISLM 
breast cancer. During the follow-up period, a total of 59 
patients had recurrence and metastasis, 34 cases (40.5%) in 
the surgery group, and 11 cases (45.8%) in the radiotherapy 
group, the difference was not statistically significant 
(P>0.05). Local recurrence occurred in 15 cases (17.9%) in 
the surgery group, and 15 cases (62.5%) in the radiotherapy 
group (P>0.001). Recurrence and metastasis occurred in 8 
cases (9.5%) in the surgery group, and 8 cases (33.3%) in 
the radiotherapy group (P>0.05). In the surgery group, 17 
cases died (20.2%), in the radiotherapy group, 6 cases died 
(25.0%), and the difference was not statistically significant 
(P=0.615). We believe that although the increase of regional 
surgery and radiotherapy alone have no effect on the OS 
and DFS, the primary supraclavicular metastasis still has 
the potential for metastasis and recurrence. This possibility 
diminishes patient quality of life, and delivers physical, 
psychological, and economic pressure, so increasing SLN 
dissection may be an effective means of local control.

Axillary lymph node metastasis is an independent 
prognostic factor in patients with breast cancer, lymph 
nodes in the primary tumor region are first metastasized to 
the sentinel lymph nodes through the lymphatic vessels in a 
predictable order, and then to the distal lymph nodes (23).  
Therefore, when there are more axillary lymph node 
metastases, we think there is a greater possibility of lymph 
node metastasis to the next station. In our study, the 5-year 
DFS rate of patients with an axillary lymph node positive 
number ≥10 was 5.3%, while the 5-year DFS rate of 
patients with an axillary lymph node positive number <10 
was 47.8%, and the difference was statistically significant. 
It is concluded that the number of axillary lymph node 
metastases is an independent factor affecting 5-year DFS in 
patients with ISLM breast cancer.

Status and expression of ER, progesterone receptor 
(PR), and HER2 are very important for the treatment 
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and prognosis of the transformation of ER, progesterone 
receptor (PR), and HER2, because they may affect 
treatment choice and efficacy (24,25). The results of 
univariate prognostic analysis in our study showed that the 
5-year DFS rate of ER-positive patients was 43.6%, and the 
5-year DFS rate of ER-negative patients was 18.5%, and 
the difference was statistically significant (P=0.003); ER-
positive patients 5-year OS rate was 89.4%, and that of ER-
negative patients was 49.5%, the difference was statistically 
significant (P<0.01). Cox regression analysis showed that 
ER status was an independent factor affecting DFS and 
OS. Negative ER is associated with poor prognosis, so 
administering more active treatment may be necessary for 
these patients.

In summary, although ISLM is considered to be a 
curable local disease, comprehensive treatment should be 
provided to ISLM patients, including surgery, radiotherapy, 
endocrine therapy, targeted therapy, among others. Because 
the local control in the surgery group was better than that 
in the radiotherapy group, we conclude that the increasing 
local surgery can benefit patient survival rates. The status of 
ER and the number of axillary lymph node metastases were 
independent influencing factors of DFS. The ER status is 
an independent factor affecting the OS rate of patients.
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