
O R I G I N A L  R E S E A R C H

Combined Therapy Can Improve the Outcomes 
of Breast Cancer with Isolated Supraclavicular 
Lymph Node Involvement

This article was published in the following Dove Press journal: 
Cancer Management and Research

Tianyi Ma 
Yan Mao 
Haibo Wang

Department of Breast Disease Center, 
The Affiliated Hospital of Qingdao 
University, Qingdao, People’s Republic of 
China 

Purpose: This study aimed to evaluate the efficacy of systemic combined with local 
therapies in isolated metachronous ipsilateral supraclavicular lymph node metastasis 
(mISLM) breast cancer patients.
Patients and Methods: We reviewed the data of mISLM patients admitted by Breast 
Disease Center of the Affiliated Hospital of Qingdao University, from January 2009 to 
July 2019. Ninety-nine patients were included and were divided into two groups: the 
systemic group, which referred to patients who received only systemic therapy, and the 
combined group, which referred to patients who received systemic therapy plus local therapy 
(including neck radiotherapy (RT) and/or supraclavicular lymph node dissection surgery). In 
the combined group, patients were further divided into systemic therapy plus: 1) neck RT, 2) 
supraclavicular lymph node dissection surgery, and 3) neck RT and supraclavicular lymph 
node dissection surgery.
Results: The median duration of follow-up was 36 months. The median PFS was 15 months, 
and the median OS was 35 months. Local control rates of 1 year, 2 years and 3 years were 
92.9%, 86.9% and 84.8%, respectively. The combined group (n=56) had a significantly better 
PFS (P<0.001) and OS (P=0.001) than the systemic group (n=43). Compared with Group 
B (n=13) and Group C (n=14), Group A (n=29) had a significantly better PFS (P=0.007). 
Higher dose and conventional dose showed no significant differences regarding the local 
control rate (P=1.000), PFS (P=0.787) or OS (P=0.690) in the patients who received RT. In 
multivariate analysis, pN3 stage and combined therapy (systemic therapy plus local therapy) 
for mISLM affected PFS (P<0.001 and P=0.002, respectively). Neck RT was an independent 
parameter affecting OS (P=0.002).
Conclusion: In breast cancer patients with mISLM, systemic therapy combined with local 
therapy could improve PFS and OS. Based on systemic therapy, RT had a better effect on 
survival than surgery. However, more aggressive methods, such as systemic therapy com-
bined with both RT and surgery or a higher dose of RT, may not be associated with improved 
PFS or OS in these patients.
Keywords: breast cancer, supraclavicular lymph node metastasis, supraclavicular lymph 
node dissection, radiotherapy

Introduction
Currently, breast cancer is the most common cancer in women. Clinically, the 
incidence of isolated ipsilateral supraclavicular lymph node metastasis (ISLM) in 
breast cancer is 1–5%.1,2 ISLM is a difficult problem for clinical doctors. The 
appearance of ISLM is often considered a sign of poor prognosis. Most patients 
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have distant metastasis within 1 year after diagnosis, and 
the median survival time is 2–4 years.3 ISLM can be 
divided into two types: synchronous ISLM (sISLM) and 
metachronous ISLM (mISLM). sISLM is defined as ISLM 
at the time of primary diagnosis of breast cancer, and 
mISLM is defined as the occurrence of supraclavicular 
lymph node metastasis after the initial diagnosis and treat-
ment of breast cancer. Studies have shown that clinical 
outcomes are similar for sISLM patients and mISLM 
patients.4

In the TNM staging system of the American Joint 
Committee on Cancer (AJCC), the assessment of ISLM 
patients has experienced significant changes.5 In the 6th 
edition of the AJCC TNM staging system, breast cancer 
with ISLM was reclassified as stage N3c instead of M1, 
which suggested that ISLM was a regional disease rather 
than a type of distant metastasis.6 As a result, more aggres-
sive treatment options were used in these patients.7 Most 
studies have shown that when systemic therapy was com-
bined with local therapy, the risk of disease progression 
was significantly reduced.2,4 However, studies comparing 
the outcomes of supraclavicular lymph node dissection 
surgery and neck radiotherapy (RT) were rare and no 
concrete guidelines were provided to support such 
patients. Controversy existed in how to choose the optimal 
therapy strategy.

Hence, the purpose of this study was to further clarify 
the efficacy of local therapies for the prognosis of isolated 
mISLM patients and to reveal the potential difference 
between RT and surgery, hoping to provide additional 
insight into clinical practice.

Patients and Methods
Study Population
In this study, we reviewed breast cancer patients who were 
diagnosed with isolated mISLM and treated at the Breast 
Disease Center of the Affiliated Hospital of Qingdao 
University, from January 2009 to July 2019. Based on 
a Roman numeral “level” system classification (from I, 
II, III, IV, V, VI) by AJCC, the anatomical location of 
supraclavicular lymph nodes is located in level IV and 
sublevel Vb. Isolated mISLM was defined as the absence 
of distant metastasis within 3 months of mISLM diagnosis. 
sISLM patients were excluded upfront. The eligibility 
criteria were female patients with histologically confirmed 
primary breast cancer who were diagnosed with isolated 
mISLM, patients who were ≤75 years old, and patients for 

whom information regarding the treatment records was 
available. The exclusion criteria were patients who had 
contralateral breast cancer or inflammatory breast cancer, 
who had a previous history of breast cancer or other 
malignancies, and who had severe complications of other 
organs. Considering the influence on M stage, we excluded 
the patients who were suspected to have neck lymph node 
metastasis in levels I, II, III and VI.

A systemic survey included serum tumor markers, ultra-
sound scans of the liver, chest computed tomography (CT) 
scans, bone scans and brain magnetic resonance imaging 
(MRI) scans for all patients; positron emission computed 
tomography (PET-CT) was performed in selected patients. 
All patients’ primary breast cancer and mISLM were patho-
logically confirmed. Positivity for estrogen receptor (ER) or 
progesterone receptor (PR) was defined as an Allred score 
of 3–8 on immunohistochemistry (IHC). Human epidermal 
growth factor receptor 2 (HER2) positivity was defined as 
either 3+ on IHC staining or 2+ on IHC with a positive 
fluorescence in situ hybridization or chromogenic in situ 
hybridization signal. The molecular subtype of each breast 
cancer was categorized as follows: ER+ or PR+, and HER2 
− (luminal); ER+/−, PR+/−, and HER2+ (HER2 enriched); 
or ER−, PR−, and HER2− (triple-negative).

Treatment
Treatments were performed according to national guide-
lines and the specific situation of the patients. Patients 
received standard treatment and regular follow-up after 
the diagnosis of primary breast cancer. They were fol-
lowed every 6 months after breast surgery with physical 
examinations and imaging examinations. After the diag-
nosis of isolated mISLM, patients received individualized 
treatment. The systemic therapies included chemotherapy, 
endocrine therapy and/or targeted therapy against HER2. 
The local therapies included neck RT and/or supraclavicu-
lar lymph node dissection surgery (including the fat and 
lymph nodes in the lower part of level III, level IV, and 
sublevel Vb). And combined therapy referred to that the 
patient had received both systemic and local therapies. 
According to different management strategies, the patients 
were divided into two groups: the systemic group, which 
referred to patients who received only systemic therapy, 
and the combined group, which referred to patients who 
received combined therapy. And in the combined group, 
patients were divided into three groups according to the 
different local therapies: 1) systemic therapy plus neck RT; 
2) systemic therapy plus supraclavicular lymph node 
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dissection surgery; and 3) systemic therapy plus neck RT 
and supraclavicular lymph node dissection surgery. The 
follow-up interval was 2 months, and the main examina-
tion method was neck ultrasound. CT and MRI were used 
as auxiliary methods. The timing of the systemic examina-
tions depended on the curative effect of the supraclavicular 
lymph nodes. Additional studies were performed in 
patients with suspicious clinical signs or symptoms.

Statistical Analysis
The time interval between the initial diagnosis of primary 
breast cancer and the diagnosis of isolated mISLM was 
considered disease-free survival (DFS). The diagnosis of 
isolated mISLM was considered the starting point of pro-
gression-free survival (PFS), and the progression of 
mISLM or the appearance of distant metastasis was con-
sidered the endpoint of PFS. The time interval between the 
initial treatment of metastatic supraclavicular lymph nodes 
and death from any cause or the last follow-up was con-
sidered overall survival (OS). The actuarial survival rates 
were calculated by the Kaplan–Meier method and com-
pared using the Log rank test. In multivariate analysis, the 
Cox proportional hazards model was applied. Factors with 
a p-value<0.05 in univariate analysis were included in the 
multivariate analysis. A p<0.05 was considered statisti-
cally significant. Differences in categorical variables 
were compared using the standard chi-square test or 
Fisher’s exact test. All statistical analyses were performed 
using SPSS software (version 17.0.1. SPSS Inc., 
Chicago, IL).

Ethical Statement
The experimental protocols were approved by the institu-
tional review committee of the Affiliated Hospital of 
Qingdao University and meet the guidelines of 
a governmental agency. All patients provided informed 
consent, and this study was conducted in accordance 
with the Declaration of Helsinki.

Results
Cohort Survey
In our database, there were 13,847 breast cancer patients 
from January 2009 to July 2019, including 125 mISLM 
patients. Then, 99 isolated mISLM patients satisfied the 
criteria and were screened out. The process of screening 
and grouping is shown in Figure 1. In general, we 
observed that the incidence rate of mISLM was about 

0.9%. All patients were female with a median age of 53 
years (range 33–74 years). The median DFS of these 
patients was 24 months (range, 2 to 168 months). The 
median duration of follow-up for the 99 patients was 36 
months (range, 5 to 110 months). Thirty-nine (39.4%) 
patients had reported local symptoms prior to ISLM ver-
ification. Among all 99 patients, 36 (36.4%) patients 
received fine-needle biopsy, 49 (49.5%) received core- 
needle biopsy, and 14 (14.1%) received excisional biopsies 
under local anesthesia. The pathological types of primary 
breast cancer were nonspecific invasive ductal carcinoma 
(90, 90.9%), as well as invasive lobular carcinoma (6, 
6.1%) and mucinous carcinoma (3, 3.0%). In terms of 
the pathological types of primary breast cancer, luminal 
patients were the most common (39, 39.4%), followed by 
triple-negative patients (30, 30.3%) and HER2-enriched 
patients (30, 30.3%). The results of ISLM immunohisto-
chemistry in 16 patients were not consistent with those of 
primary breast cancers. The most common change was 
from the luminal type to the triple-negative type (11, 
68.8%). Of all 99 patients, 72 (72.7%) patients had pro-
gression during follow-up and 44 (44.4%) patients died. 
Sixteen patients had ISLM progression, 14 patients had 
contralateral axillary or supraclavicular lymph node metas-
tasis, and 42 patients had distant organ metastasis. The 
most common organ of metastasis was bone (25/42, 
59.5%). The median PFS of these 99 patients was 
15 months (range, 4 to 69 months), and the median OS 
was 35 months (range, 5 to 115 months). The 1-year, 
2-year and 3-year local control rates, PFS rates and OS 
rates are shown in Table 1.

Survival Analysis of Patients in the 
Systemic Group and the Combined 
Group
Regarding the treatment strategies, the systemic group and 
the combined group included 43 (43.4%) and 56 (56.6%) 
patients, respectively. Table 2 shows the comparison of 
characteristics between patients in the systemic group and 
the combined group. There was no significant difference 
between the two groups in terms of age, and details of 
primary breast cancer such as T stage, pN stage, breast 
surgery type, pathology, histological grade, molecular sub-
type or adjuvant RT. The median DFS of the systemic 
group was 26 months (range, 2 to 168 months), and the 
median DFS of the combined group was 23.5 months 
(range, 2 to 120 months).
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The median PFS of the systemic group was 
10 months (range, 4 to 63 months), and the median 
PFS of the combined group was 16.5 months (range, 
5 to 69 months). The median OS of the systemic group 
was 28 months (range, 5 to 89 months), and the median 
OS of the combined group was 40 months (range, 13 to 
112 months). The 3-year OS of the systemic group and 

combined group were 62.8% (27/43) and 87.5% (49/56), 
respectively.

Kaplan–Meier survival curves with the Log rank test for 
PFS and OS were performed, and the results are presented 
in Figure 2. The survival analyses indicated that the com-
bined group had a significantly better PFS (P<0.001) and 
OS (P=0.001) than the systemic group.

Figure 1 The procedure of screening and grouping patients. 
Abbreviations: ISLM, ipsilateral supraclavicular lymph node metastasis; sISLM, synchronous ISLM; mISLM, metachronous ISLM; RT, radiotherapy.
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Comparison Between Patients with 
Different Local Therapies
In total, 56 patients underwent combined therapy (systemic 
therapy plus local therapy). The median duration of follow-up 
was 40 months (range, 8 to 110 months). In the combined 
group, 29 (51.8%), 13 (23.2%) and 14 (25.0%) patients were 
divided into Group A, Group B and Group C, respectively. 
Table 3 shows the comparison of patients’ characteristics in 
Groups A, B, and C. There was no significant difference 
among these three types of patients in terms of age and details 
of primary breast cancer such as T stage, pN stage, breast 
surgery type, pathology, histological grade, molecular subtype 
or adjuvant RT.

The median PFS of Group A was 31 months (range, 5 
to 69 months), the median PFS of Group B was 15 months 
(range, 6 to 45 months), and the median PFS of Group 
C was 14.5 months (range, 9 to 40 months); The median 
OS of these three types of patients was 43 months (range, 
13 to 112 months), 36 months (range, 13 to 80 months), 
and 35.5 months (range, 14 to 81 months) respectively. 
And the 3-year OS rates of them were 100% (29/29), 
69.2% (9/13) and 78.6% (11/14), respectively.

Kaplan–Meier survival curves with the Log rank test 
for PFS and OS were performed, and the results are pre-
sented in Figure 3. The survival analyses indicated that 
Group A had a significantly better PFS than Group B and 
Group C (P=0.007). However, there was no significant 
difference in OS among the three Groups (P=0.250). The 
PFS (P=0.966) and OS (P=0.839) between Group B and 
Group C were not obviously different.

Comparison Between Different RT Doses
In Group A (patients who received systemic therapy 
plus neck RT), 14 of the 29 patients did not receive 
adjuvant RT. After the diagnosis of ISLM, the 

Table 1 The Local Control Rates, PFS Rates and OS Rates

Local Control PFS OS

1-Year 
Rate, %

2-Year 
Rate, %

3-Year 
Rate, %

1-Year 
Rate, %

2-Year 
Rate, %

3-Year 
Rate, %

1-Year 
Rate, %

2-Year 
Rate, %

3-Year 
Rate, %

Total 92.9 86.9 84.8 70.7 46.5 41.4 97.0 92.9 76.8
Systemic group 90.7 79.1 79.1 60.5 37.2 27.9 93.0 90.7 62.8

Combined group 92.9 91.1 87.5 78.6 53.6 50.0 100 94.6 87.5

Group A 96.6 96.6 93.1 89.7 75.9 72.4 100 100 100
Group B 92.3 84.6 84.6 69.2 30.8 30.8 100 84.6 69.2

Group C 92.9 92.9 85.7 64.3 35.7 28.6 100 92.9 78.6

Abbreviations: PFS, progression-free survival; OS, overall survival.

Table 2 Comparison of Patient Characteristics Between 
Systemic Group and Combined Group

Characteristics Number of Patients (%) p value

Systemic 

Group 

(n = 43)

Combined 

Group 

(n = 56)

Age (years) <50 8 (18.6) 14 (25.0) 0.448
≥50 35 (81.4) 42 (75.0)

T stage 1 11 (25.6) 19 (33.9) 0.808
2 28 (65.1) 28 (50.0)

3 4 (9.3) 9 (16.1)

pN stage 0 10 (23.3) 12 (21.4) 0.696
1 12 (27.9) 19 (33.9)

2 8 (18.6) 12 (21.4)

3 13 (30.2) 13 (23.2)

Breast surgery Mastectomy 39 (90.7) 49 (87.5) 0.858
BCS 4 (9.3) 7 (12.5)

Pathology IDC 39 (90.7) 51 (91.1) 0.949
Others 4 (9.3) 5 (8.9)

Histologic 

grade

2 20 (46.5) 31 (55.4) 0.385
3 23 (53.5) 25 (44.6)

Molecular 

subtype

Luminal 16 (37.2) 23 (41.1) 0.683
HER2- 

enriched

12 (27.9) 18 (32.1)

Triple- 

negative

15 (34.9) 15 (26.8)

Adjuvant 

radiotherapy

Yes 15 (34.9) 27 (48.2) 0.183
No 28 (65.1) 29 (51.8)

Type of 

systemic 

therapy after 

ISLM

Only CT 20 (46.5) 26 (46.4) 0.162
Only ET 9 (20.9) 4 (7.1)

CT+ET 6 (14.0) 14 (25.0)

CT+anti- 

HER2 drugs

8 (18.6) 12 (21.4)

Abbreviations: T, tumor; LN, lymph node; BCS, breast-conserving surgery; IDC, 
invasive ductal carcinoma; HER2, human epidermal growth factor receptor 2; ISLM, 
ipsilateral supraclavicular lymph node metastasis; CT, chemotherapy; ET, endocrine 
therapy.
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14 patients received RT including chest wall, axilla, 
infraclavicular and supraclavicular areas. The radiation 
dose was 50 Gy. The other 15 patients received adjuvant 
RT. Three of them were at pN0 stage after breast- 
conserving surgeries and received only breast adjuvant 
RT without supraclavicular area. After the diagnosis of 
ISLM, these three patients received RT including chest 
wall axilla, infraclavicular and supraclavicular areas, but 
avoided the target area of former adjuvant RT. And the 
cumulative radiation dose of these 3 patients was 50 Gy. 
The other 12 patients were at pN1-3 stage after primary 
surgery, and they received adjuvant RT including chest 
wall, axilla, infraclavicular and supraclavicular areas. 
Their adjuvant RT dose was 50 Gy. After the diagnosis 
of ISLM, these 12 patients received RT of a local 
increased dose of 10–20 Gy. Totally, 17 (58.6%) 
patients received a conventional dose of 50 Gy, while 
12 (41.4%) received a boost of 10–20 Gy. Kaplan– 
Meier survival curves and survival analyses showed 
that the PFS (P=0.787) and OS (P=0.690) between the 
conventional dose and boost dose were similar. 
Simultaneously, it was found that the local control 
effects were similar (P=1.000). The proportion of 
patients with a complete response (CR) or partial 
response (PR) in the conventional dose group (12/17, 
70.6%) was not obviously different from that in the 
boost dose group (9/12, 75.0%).

Of the 14 patients who received systemic therapy 
combined with RT and surgery, 8 (57.1%) patients 

received a conventional dose, and 6 (42.9%) received 
a boost dose. Due to the small number of cases and short 
follow-up time, survival analysis was not available. 
However, the conclusion can be drawn that the local con-
trol effects had the same tendency. The proportion of 
patients with a CR or PR in the conventional dose group 
(5/8, 62.5%) was similar to that in the boost dose group 
(4/6, 66.7%).

Univariate and Multivariate Analyses for 
PFS and OS
The univariate analysis of PFS showed that age of patients, 
pN stage at primary breast cancer diagnosis, therapy strat-
egy of supraclavicular lymph nodes and neck RT were 
significant factors (P=0.044, P=0.002, P=0.048 and 
P=0.003, respectively). For OS, the univariate analysis 
showed that the pN stage at primary breast cancer diag-
nosis, therapy strategy of supraclavicular lymph nodes and 
neck RT were also significant factors (P=0.033, P=0.004 
and P=0.001, respectively). In the multivariate analysis, 
pN3 stage (P<0.001, HR=2.872) and combined therapy 
(systemic therapy plus local therapy, P=0.002, 
HR=0.429) for supraclavicular lymph nodes were indepen-
dent parameters for PFS. Additionally, neck RT was an 
independent parameter affecting OS. The absence of neck 
RT would produce a negative impact on the OS of ISLM 
patients (P=0.002, HR=6.700). The relevant statistics are 
shown in Table 4.

Figure 2 (A) Kaplan–Meier curves showed the difference of progression-free survival rate between systemic group and combined group, P<0.001. (B) Kaplan–Meier curves 
showed the difference of overall survival rate between systemic group and combined group, P=0.001.
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Discussion
In terms of anatomical structure, supraclavicular lymph 
nodes are closely related to the prognosis of breast 
cancer.8 With the development of imaging and pathologi-
cal technologies, mISLM is increasingly diagnosed in 
locally advanced breast cancers. However, at present, 
there are few studies on the treatment strategy of mISLM 
breast cancer patients.

In this study, we retrospectively collected data from 99 
mISLM patients and analyzed the therapeutic effect and 
survival. After survival analysis, we found that in mISLM 
patients, the combination of systemic therapy (including 
chemotherapy, endocrine therapy and/or targeted therapy 
against HER2) and local therapy (including neck RT and/ 

or supraclavicular lymph node dissection surgery) had 
a significantly better effect on PFS and OS than the use 
of systemic therapy alone. And the multivariate analyses 
indicated that the combined therapy of supraclavicular 
lymph nodes was an independent parameter for PFS, 
which confirmed that the combined therapy can reduce 
the possibility of tumor progression. These findings sup-
ported that combined therapy can improve the survival 
outcomes of mISLM patients and were in agreement 
with those of current mainstream studies.9–12 

Additionally, we found in the multivariate analyses that 
the pN3 stage was an important factor affecting PFS. This 
indicated that ISLM patients with pN3 stage had a higher 
risk of supraclavicular lymph node failure and were more 

Table 3 Comparison of Patient Characteristics Between Different Local Therapies

Characteristics Number of Patients (%) p value

Radiotherapy (n = 
29)

Surgery (n = 
13)

Radiotherapy and Surgery (n 
= 14)

Age (years) <50 4 (13.8) 4 (30.8) 6 (42.9) 0.103
≥50 25 (86.2) 9 (69.2) 8 (57.1)

T stage 1 11 (37.9) 4 (30.8) 4 (28.6) 0.746
2 14 (48.3) 7 (53.8) 7 (50.0)

3 4 (13.8) 2 (15.4) 3 (21.4)

pN stage 0 7 (24.1) 1 (7.7) 4 (28.6) 0.349
1 10 (34.5) 5 (38.5) 4 (28.6)

2 6 (20.7) 2 (15.4) 4 (28.6)

3 6 (20.7) 5 (38.5) 2 (14.3)

Breast surgery Mastectomy 25 (86.2) 12 (92.3) 12 (85.7) 0.821
BCS 4 (13.8) 1 (7.7) 2 (14.3)

Pathology IDC 26 (89.7) 12 (92.3) 13 (92.9) 0.927
Others 3 (10.3) 1 (7.7) 1 (7.1)

Histologic grade 2 16 (55.2) 7 (53.8) 8 (57.1) 0.985
3 13 (44.8) 6 (46.2) 6 (42.9)

Molecular subtype Luminal 9 (31.0) 7 (53.8) 7 (50.0) 0.621
HER2-enriched 11 (37.9) 3 (23.1) 4 (28.6)

Triple-negative 9 (31.0) 3 (23.1) 3 (21.4)

Adjuvant radiotherapy Yes 15 (51.7) 8 (61.5) 4 (28.6) 0.190
No 14 (48.3) 5 (38.5) 10 (71.4)

Type of systemic therapy after 
ISLM

Only CT 15 (51.7) 8 (61.5) 3 (21.4) 0.315
Only ET 1 (3.4) 1 (7.7) 2 (14.3)

CT+ET 6 (20.7) 2 (15.4) 6 (42.9)

CT+anti-HER2 
drugs

7 (24.1) 2 (15.4) 3 (21.4)

Abbreviations: T, tumor; LN, lymph node; BCS, breast-conserving surgery; IDC, invasive ductal carcinoma; HER2, human epidermal growth factor receptor 2; ISLM, 
ipsilateral supraclavicular lymph node metastasis; CT, chemotherapy; ET, endocrine therapy.
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likely to develop disease progression, which was also 
consistent with the previous results of Fan et al. And this 
may be related to the micrometastasis of tumor cells in 
supraclavicular vessels.4

In terms of local treatments, the median PFS 
(31 months versus 15 months) and median OS (43 months 
versus 36 months) of Group A were better than those of 
Group B. The survival analyses indicated that RT had 
a significantly better PFS than surgery. The advantages 
of RT on OS were not observed in survival analyses. We 
considered that this was probably related to the small 
number of surgical patients and the short follow-up time. 
Additionally, in the multivariate analysis, neck RT was an 
independent parameter affecting OS (P=0.002). All the 
above results indicated that neck RT was beneficial to the 
survival of patients with ISLM, and it was superior to neck 
surgery. The most aggressive treatment, systemic therapy 
combined with both RT and surgery, did not show a better 
effect. We believe that this result was probably related to 
the prolonged interruption of chemotherapy caused by RT 
and surgery. Previous studies have shown that surgery 
combined with RT can improve the local control rate but 
that it has little contribution to overall survival. The main 
reason for failure was distant metastasis. Additionally, we 
observed that the boost dose and the conventional dose in 
RT had no significant difference in terms of the local 
control rate, PFS or OS. Therefore, we believe that the 
high dose of neck RT may be excessive.

In the previous studies, how to choose local treatment 
was always controversial. Although operations can comple-
tely remove metastatic lymph nodes and help surgeons 
obtain more complete pathological data, the disadvantages 
of operations cannot be ignored. Some patients may experi-
ence neuromuscular injury, lymphatic leakage, lymphatic 
reflux or other complications after surgery.13 Moreover, 
because of the special anatomic position of supraclavicular 
lymph nodes, it is difficult to determine the scope of surgi-
cal excision. Sesterhenn et al pointed out that the metastasis 
of neck lymph nodes in level III was not isolated, but often 
associated with IV level metastasis.14 This indicates that the 
location of supraclavicular lymph nodes cannot always be 
clearly located in clinical practice. Clinicians have reported 
noticeable variations in their opinions regarding the choice 
of surgical scope. According to a multicenter study from the 
UK, for patients with N3c stage disease, 23.9% of clinicians 
preferred modified radical neck dissection (28/117), 12.8% 
of clinicians recommended full jugular chain and level 
V surgery (15/117), and 35.0% of clinicians did not recom-
mend neck surgery (41/117).15

At the same time, whether neck surgery can improve 
the survival and prognosis of patients is still controversial. 
Chen reported 127 ISLM patients, 49 of whom received 
neck IV and partial III and V lymph node dissection, with 
5-year and 10-year OS rates of 30.6% and 16.1%, respec-
tively, which were significantly higher than those without 
neck dissection (14% and 4%).16 However, some studies 
have shown opposite results. Jung et al17 found in the 

Figure 3 (A) Kaplan–Meier curves showed the difference of progression-free survival rate among Group A, B, and C, P=0.007. (B) Kaplan–Meier curves showed the 
difference of overall survival rate among Group A, B, and C, P=0.250.
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Table 4 Univariate and Multivariate Analysis for PFS and OS

Variables PFS OS

3-Year 

Rate, %

p value 

(Univariate)

Hazard Ratio 

(95% CI)

p value 

(Multivariate)

3-Year 

Rate, %

p value 

(Univariate)

Hazard Ratio 

(95% CI)

p value 

(Multivariate)

Age (years) 0.044 0.125 0.611

<50 22.7 72.7

≥50 46.8 77.9

T stage 0.130 0.296

1 30.0 70.0

2–3 46.4 79.7

pN stage 0.002 <0.001 0.033 0.143

0–2 50.7 1 82.2

3 15.4 2.872 

(1.676–4.921)

61.5

Breast surgery 0.971 0.064

Mastectomy 42.0 79.5

BCS 36.4 54.5

Histologic grade 0.649 0.308

2 39.2 72.5

3 43.7 81.2

Molecular 

subtype

0.776 0.860

Luminal 38.5 74.4

HER2-enriched 40.0 76.7

Triple-negative 46.7 80.0

HR 0.228 0.421

Positive 35.8 73.6

Negative 47.8 80.4

HER-2 0.851 0.987

Positive 40.0 76.7

Negative 42.0 76.8

Adjuvant 

radiotherapy

0.871 0.280

Yes 40.5 71.4

No 42.1 80.7

Therapy strategy 0.048 0.002 0.004 0.364

Systemic therapy 30.2 1 62.8

Combined 

therapy

50.0 0.429 

(0.254–0.724)

87.5

ISLM 

chemotherapy

0.292 1.000

Yes 43.5 76.5

No 28.6 78.6

ISLM hormonal 

therapy

0.369 0.345

Yes 35.9 71.9

No 45.0 80.0

(Continued)
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study of 111 ISLM patients that the OS of patients under-
going local aggressive treatment (including breast surgery, 
axillary lymph node dissection, supraclavicular lymph 
node excision, RT and chemotherapy) was significantly 
higher (P=0.036), but the survival advantage of supracla-
vicular lymph node excision itself was uncertain. 
According to Jung’s study, locoregional failure-free survi-
val (LRFFS), distant failure-free survival (DFFS), or OS 
of patients undergoing supraclavicular lymph node exci-
sion were not significantly different from those without 
active surgery.17 Huang’s study found that the benefit of 
neck lymph node surgery may be offset by the risk of 
distant metastasis.18 Nikpayam’s study19 had a similar 
result that the radical lymph node surgery was not proven 
to be beneficial to survival. A trial from South Korea 
found that aggressive regional surgery did not improve 
locoregional control or survival.10 And in a recently pub-
lished article, Ai et al20 conducted a study of 305 patients 
with ISLM and found that supraclavicular lymph node 
dissection may not be beneficial in improving survival 
for unselected breast cancer patients with ISLM. 
Furthermore, in a study of Zhang et al, experts found 
that the benefit of neck surgery in ISLM patients may be 
related to pathological classification.21 The main studies 
are listed in Table 5.

Compared with surgery, neck RT is more widely 
accepted. Although many problems had not been solved, 
experts preferred to recommend neck RT as a local treat-
ment for ISLM patients.22–24 The incidence and severity of 
complications after RT are generally lower than those after 
neck surgery.25 Brito reported 70 cases of breast cancer with 
ISLM, indicating that RT played a positive role in local 

recurrence control in patients without supraclavicular 
lymph node dissection.26 And the study of Kim et al con-
firmed the positive effect of neck radiotherapy on the survi-
val of ISLM patients.11 Some centers also analyzed the 
effects of high-dose RT. In theory, more aggressive treat-
ments should be helpful for improving the local control rate. 
However, some studies have shown that high-dose RT in the 
supraclavicular region does not improve local control or 
survival rates; in contrast, this technique may increase the 
probability of brachial plexus injury.27–29 Skinner evaluated 
the effects of dose on local control and survival in 159 
patients with isolated locoregional recurrence after mastect-
omy. The OS rate and locoregional control rate (LCR) were 
not significantly improved in the dose-escalation group.30 

A retrospective study from China showed that there was no 
significant difference in the 3-year locoregional control rate 
between ISLM patients who were treated with radiotherapy 
at ≤50 Gy and >50 Gy.28 And a multicenter study of 353 
patients from South Korea showed that high-dose RT did 
not translate into survival benefits.11 These were also con-
sistent with our preliminary study results of radiation dose.

The limitations of this study are as follows: First, there 
might have been potential biases, which are the typical short-
comings of retrospective studies. Due to the nonrandomized 
retrospective nature of the study, the treatment types of supra-
clavicular lymph nodes were not randomly assigned but were 
individually selected according to the patient’s condition. The 
inevitable bias in the selection of treatment therefore limited 
the interpretation of the survival analysis. Second, because of 
the small sample size and short follow-up time, the ideal 
subgroup analysis could not be carried out, and some events 
that may have had an important impact on the survival analysis 

Table 4 (Continued). 

Variables PFS OS

3-Year 

Rate, %

p value 

(Univariate)

Hazard Ratio 

(95% CI)

p value 

(Multivariate)

3-Year 

Rate, %

p value 

(Univariate)

Hazard Ratio 

(95% CI)

p value 

(Multivariate)

ISLM 

radiotherapy

0.003 0.191 0.001 0.002

Yes 58.1 93.0 1

No 28.6 64.3 6.700 

(1.989–22.569)

Neck surgery 0.055 0.698

Yes 25.9 74.1

No 47.2 77.8

Abbreviations: PFS, progression-free survival; OS, overall survival; CI, confidence interval; T, tumor; LN, lymph node; BCS, breast-conserving surgery; HER2, human 
epidermal growth factor receptor 2; ISLM, ipsilateral supraclavicular lymph node metastasis; HR, hormone receptor.
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were not observed. Third, the study interval was very long and 
the development of systemic treatment was significant. 
Although our simple assessment indicated that the improve-
ment of treatment methods had little impact on survival ana-
lysis, it can inevitably lead to some deviation. Last but not the 

least, the imaging evaluation of cervical lymph nodes mainly 
depended on ultrasound. The subjective judgment of imaging 
doctors might have affected the interpretation of the results. 
Nevertheless, this study provides some ideas and guidance for 
clinicians’ decisions. Some new methods, such as concurrent 

Table 5 Main Studies Mentioned in the Discussion

Author Year Country Study 
Design

Case 
Number

Median Follow- 
Up Duration

Main Outcomes

Fan4 2010 China Retrospective 48 mISLM 

and 33 

sISLM 
patients

93 months (range, 

22–293 months)

Axillary lymph node metastasis status and chemotherapy 

after occurrence of ISLM were independent prognostic 

predictors for mISLM patients.

Bisase15 2012 UK Questionnaire 117 
clinicians

/ There was a noticeable variation in opinion for neck 
lymph node dissection.

Chen16 2010 China Retrospective 127 ISLM 

patients

Not mentioned ISLM patients who underwent neck dissection had 

better 5-year and 10-year OS rates than those who did 

not.

Jung17 2015 South 

Korea

Retrospective 111 ISLM 

patients

Not mentioned Local aggressive treatment (including breast surgery, 

axillary lymph node dissection, supraclavicular lymph 
node excision, RT and chemotherapy) improved OS, but 

the role of supraclavicular lymph node excision was 

uncertain.

Huang18 2007 USA Retrospective 71 ISLM 

patients

3.7 years (range, 

1.0–24.0 years)

The benefit of neck lymph node surgery may be offset by 

the risk of distant metastasis.

Nikpayam19 2015 France Retrospective 39 ISLM 

patients

24 months (range, 

1–59 months)

Radical lymph node surgery was not proven to be 

beneficial.

Kim10 2020 South 

Korea

Retrospective 91 ISLM 

patients

72 months (range, 

7–182 months)

Neither supraclavicular lymph node excision nor 

supraclavicular lymph node RT dose ≥54 Gy improved 
locoregional control.

Ai20 2020 China Retrospective 305 ISLM 
patients

36 months (range, 
2–175 months)

Supraclavicular lymph node dissection may not beneficial 
in improving survival for unselected breast cancer 

patients with ISLM.

Zhang21 2017 China Retrospective 90 ISLM 

patients

85 months (range, 

6–111 months)

The benefit of neck surgery in ISLM patients may be 

related to pathological classification.

Wu28 2014 China Retrospective 39 ISLM 

patients

35 months No significant difference in the 3-year locoregional 

control rate was found between patients who were 

treated with radiotherapy at ≤50 Gy and >50 Gy.

Park29 2011 South 

Korea

Retrospective 55 N3c 

patients

38 months (range, 

9–80 months)

Higher-dose RT was not associated with additional 

survival gains in locoregional control or DFS.

Skinner30 2013 USA Retrospective 159 LRR 

patients

94 months Radiation dose escalation did not improve locoregional 

control rate.

Kim11 2019 South 

Korea

Retrospective 136 ISLM 

patients

61 months (range, 

7–173 months)

A higher RT dose to ISLM was not associated with the 

improved DFS.

Abbreviations: ISLM, ipsilateral supraclavicular lymph node metastasis; mISLM, metachronous ISLM; sISLM, synchronous ISLM; DFS, disease-free survival; PFS, progression- 
free survival; OS, overall survival; RT, radiotherapy; LRR, local regional recurrence.
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chemoradiotherapy and CT-guided interstitial 125 I seed 
implantation for supraclavicular lymph node metastasis, are 
still undergoing experimentation. At the same time, with the 
increase in the adjuvant RT population, the complications and 
treatment resistance of secondary RT may affect the efficacy of 
RT. Some clinicians still hope to identify a direction for ISLM 
treatment in neck surgery. Further large-scale, randomized 
studies are needed to assess the benefits of neck surgery in 
ISLM patients; a trial is currently being conducted in China.31

Conclusion
In conclusion, in breast cancer patients with mISLM, sys-
temic therapy combined with local therapy could improve 
PFS and OS. Based on systemic therapy, RT had a better 
effect on survival than surgery. However, more aggressive 
methods, such as systemic therapy combined with both RT 
and surgery or a higher dose of neck RT, were not associated 
with improved PFS or OS in these patients.
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