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RESEARCH ARTICLE

Breast cancer primary tumor ER expression
pattern predicts its expression concordance
in matched synchronous lymph node
metastases
Juan Zhao1,2, Chunxiu Hu1, Cheng Wang2, Wei Yu1, Yinglu Guo1,3, Minghan Shi1, Yongjie Shui1* and Qichun Wei1,3

Abstract

Background: Estrogen receptor (ER) expression is important for treatment selection and prognostication of breast
cancer patients. Although the metastases are the main targets of endocrine therapy, ER status is often based on the
primary tumor. However, ER expression in breast cancer primary lesion may not match with its synchronous
metastatic lesions in some cases. In this study, we analyzed ER expression concordance between breast cancer
primary tumor and metastatic lesions.

Methods: Paraffin blocks of 100 primary breast invasive ductal carcinoma cases with axillary lymph node
metastases were collected. Five tissue cores were punched out from individual primary breast cancer, and one
tissue core from each lymph node metastases to assemble tissue microarrays for ER staining. Samples were then
scored as 0, 1+, 2+, and 3+ according to the number and intensity of ER stained tumor cells.

Results: For cases with ER 3+ (strong expression) in all cores of primary lesions (n = 38), ER expression in metastatic
lymph node was found in 94.7% of the patients. 91.0% of the metastatic lymph nodes were ER positive, and 84.3%
of them to be 3+. Among the 46 cases of ER negative expression in all cores of primary lesions, 39 of them had all
the metastatic nodes being ER negative, and ER negative nodes were seen in 95.7% of the metastases. As for 16
cases of ER inconsistent expression in primary lesions, 4 cases showed negative ER expression in all metastatic
nodes, 2 cases displayed diffuse consistent ER 3+ expression, and 10 cases displayed variant ER expression.

Conclusions: The findings suggest that ER expression concordance between breast cancer primary lesion and its
matched metastatic lesions could be estimated by primary tumor ER expression pattern.

Keywords: Breast cancer, Metastasis, Estrogen receptor, Concordance

Background
Estrogen receptor (ER) expression is important for treat-
ment selection and prognostication of breast cancer pa-
tients. Although the metastases are the main targets of
endocrine therapy, ER status is often based on the primary
tumor. However, ER expression in breast cancer primary
lesion may not match with its synchronous metastatic le-
sions in some cases. There are several studies reported the

changes of ER expression in the metastatic tumors when
compared to the primaries [1–5]. In some studies, change
of ER status was regarded to be rare for metastasis [2, 4],
whereas others found that metastatic tumors are different
from the primary ones in ER expression [1, 3, 5].
Biological explanations for discrepant ER expression

in metastases have been mentioned, including hetero-
geneity of the primary lesion, cancer cells early distant
seeding, clonal selection, and therapy induced clonal
evolution [6, 7]. Whether the extensity and intensity of
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ER positive cells in the primary lesion influence the ER
status of the metastases, so far, has not been investigated.
In this study, multiple tissue cores were punched from

each of 100 breast invasive ductal carcinoma primary le-
sion. Tissue core was also punched from every individual
metastatic lymph node. The aim of the study was to
analyze the agreement of ER expression among different
tissue cores from the same primary lesion and each indi-
vidual metastatic lymph node. The effect of ER positive
cells extensity on ER expression agreement was also
studied.

Methods
Patients and samples
This study was conducted with the approval of the
Shaoxing Hospital Institutional Review Board. Informed
consent was obtained from all the patients before sur-
gery regarding the data and samples to be used for
research. All study procedures were carried out in ac-
cordance with the ethical standards of the Helsinki
Declaration. Breast invasive ductal carcinoma patients
treated with mastectomy or lumpectomy, and standard
level I/II axillary lymph node dissection were reviewed.
Archival specimens from primary tumor and lymph
node metastases were reviewed independently by two
pathologists to confirm the histological diagnosis and
tumor grade. Patients with both primary tumor and
lymph node metastases samples were included, those
received any neoadjuvant therapy were excluded. One
hundred qualified patients were finally identified in the
period from Jan. 2008 to Oct. 2014. Forty patients were
under the age of 50 years old. The cases with high,
moderate, and low differentiation were 1, 53, and 46
cases, respectively. Those with T1, T2, and T3 disease
were 28, 65, and 7 cases. Sixty patients had 4 or more
metastatic lymph node.

Tissue microarray (TMA) construction
A manual tissue microarrayer (TM-1, Beijing Boyikang
Laboratory Instrument Limited Company, Beijing, China)
was used to construct the TMAs. Five 2-mm-diameter tis-
sue cores were punched out from the representative areas
of invasive carcinoma of the donor blocks. For lymph
node metastases, 2-mm-diameter tissue core was punched
out from the representative area of each metastatic node.
The cores were transferred into the pre-punched hole in
the recipient block according to the location on the TMA
map. From each TMA block, 4-μm sections were cut
on a microtome (Leica RM2245, German Leica Instru-
ments Limited Company, German) and transferred to
adhesive-coated slides. One section from each tissue
array block was stained with hematoxylin and eosin,
and core loss or gain assessed.

ER staining and scoring
The sections were deparaffinized in xylene and hy-
drated through graded concentrations of ethanol to
distilled water. Following the antigen retrieval, slides
were incubated in 3% H2O2 for 10 min. After being
washed, the slides were incubated overnight with pri-
mary antibody (diluted 1:400) directed against estro-
gen receptor alpha (clone SP1, Maixin biotechnology
co., LTD, Fuzhou, China) at 4 °C. After the sections
were incubated in secondary antibody, the slides were
finally counterstained with hematoxylin and mounted.
As positive controls we used in house positive control
tissue sections as well as commercially supplied posi-
tive control sections. Known ER-positive breast cancer
tissue cores were used as well. As negative controls,
PBS was used instead of the primary antibody. Con-
trols were included in each staining batch.
The ER-score was graded according to the percent-

age of nuclei stained tumor cells and the intensity of
the staining. The proportion of positive cells was
scored using a scale of 0–4, where 0 corresponded to
no tumor cells were stained, 1 corresponded to < 10%,
2 corresponded to 11–50%, 3 corresponded to 51–
80%, 4 corresponded to > 80% of the tumor cells were
stained. The staining intensity was scored as 0, 1, 2 or
3. The TMA was evaluated independently by two pa-
thologists (J.Z. and C.W.). In case of a discrepancy,
the 2 observers simultaneously reviewed the slides
under a multi-headed microscope to achieve a consen-
sus. The immunoreactive score (IRS) is the product of
a proportion score and an intensity score with a range
of 0–12. The ER staining was then graded as negative
expression, 0+ (IRS of 0 and 1); weak expression, 1+
(IRS of 2 and 3); moderate expression, 2+ (IRS of 4, 6
and 8); strong expression, 3+ (IRS of 9 and 12).

Results
ER expression of primary tumors and the concordance
among different cores
A total of 498 cores were punched from 100 breast cancer
primary lesion blocks, and tumor cells were identified in
472 cores. In 54 of 100 (54%) patients, immunostaining
for ER was found in at least one core of the primary tu-
mors. Accordingly, negative ER staining was seen in the
rest 46 (46%) cases.
When all of the 472 tumor cell positive cores were

analyzed, the patients were classified into three groups
(Fig. 1a). One group included 38 cases, all cores ob-
tained were found to be ER strongly expressed (3+). In
another group of 46 primary lesions, all cores obtained
were ER negatively stained. The third group is the rest
16 cases, a total of 80 cores were taken from the pri-
mary lesion blocks, tumor cells were found in 78 cores.
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Among the 78 tumor cell positive cores, the ER expres-
sion levels ranged as 3+, 2+, 1+ or 0 were found in 24
(30.8%), 30 (38.5%), 12 (15.4%), and 12 (15.4%) cores,
respectively. The staining details of each core from all
these 16 cases are shown in Table 1.

ER expression of lymph node metastases and the
concordance among different nodes
Totally, 687 axillary lymph metastases were dissected
from 100 breast cancer patients, and were punched for
ER staining, tumor cells could be seen in 627 cores. In

Fig. 1 ER score in primary tumor and lymph node metastases. a: The cases in which all cores obtained were found to be ER negatively stained (0
+), strongly expressed (3+), or various ER score in primary tumor. b: The cases in which all cores obtained were found to be ER negatively stained
(0+), strongly expressed (3+), or various ER score in lymph node metastases. c, e, and g: The percentage of ER expression (0+, 1+, 2+, 3+) in
lymph node metastases from patients with all cores obtained to be ER strongly expressed (c), negatively stained (e), or various ER score (g) in
primary tumor. d, f, and h: ER expression status in lymph node metastases from patients with all cores obtained to be ER strongly expressed
(d), negatively stained (f), or various ER score (h) in primary tumor

Table 1 Cases with inconsistent cores ER expression status in primary lesions (n = 16)

Case ID N of cores (3+) N of cores (2+) N of cores (1+) N of cores (0+) N of cores
No tumor

1 3 1 0 1 0

2 2 1 0 1 1

3 0 3 1 1 0

4 1 2 1 1 0

5 1 3 1 0 0

6 2 3 0 0 0

7 2 2 0 1 0

8 0 3 1 0 1

9 0 3 2 0 0

10 2 1 0 2 0

11 0 2 3 0 0

12 0 3 2 0 0

13 4 1 0 0 0

14 3 1 0 1 0

15 4 1 0 0 0

16 0 0 1 4 0

Total 24 30 12 12 2

Zhao et al. BMC Cancer         (2018) 18:1290 Page 3 of 7

Among the 78 tumor cell positive cores, the ER expres-
sion levels ranged as 3+, 2+, 1+ or 0 were found in 24
(30.8%), 30 (38.5%), 12 (15.4%), and 12 (15.4%) cores,
respectively. The staining details of each core from all
these 16 cases are shown in Table 1.

ER expression of lymph node metastases and the
concordance among different nodes
Totally, 687 axillary lymph metastases were dissected
from 100 breast cancer patients, and were punched for
ER staining, tumor cells could be seen in 627 cores. In

Fig. 1 ER score in primary tumor and lymph node metastases. a: The cases in which all cores obtained were found to be ER negatively stained (0
+), strongly expressed (3+), or various ER score in primary tumor. b: The cases in which all cores obtained were found to be ER negatively stained
(0+), strongly expressed (3+), or various ER score in lymph node metastases. c, e, and g: The percentage of ER expression (0+, 1+, 2+, 3+) in
lymph node metastases from patients with all cores obtained to be ER strongly expressed (c), negatively stained (e), or various ER score (g) in
primary tumor. d, f, and h: ER expression status in lymph node metastases from patients with all cores obtained to be ER strongly expressed
(d), negatively stained (f), or various ER score (h) in primary tumor

Table 1 Cases with inconsistent cores ER expression status in primary lesions (n = 16)

Case ID N of cores (3+) N of cores (2+) N of cores (1+) N of cores (0+) N of cores
No tumor

1 3 1 0 1 0

2 2 1 0 1 1

3 0 3 1 1 0

4 1 2 1 1 0

5 1 3 1 0 0

6 2 3 0 0 0

7 2 2 0 1 0

8 0 3 1 0 1

9 0 3 2 0 0

10 2 1 0 2 0

11 0 2 3 0 0

12 0 3 2 0 0

13 4 1 0 0 0

14 3 1 0 1 0

15 4 1 0 0 0

16 0 0 1 4 0

Total 24 30 12 12 2

Zhao et al. BMC Cancer         (2018) 18:1290 Page 3 of 7



4

ER positive cells in the primary lesion influence the ER
status of the metastases, so far, has not been investigated.
In this study, multiple tissue cores were punched from

each of 100 breast invasive ductal carcinoma primary le-
sion. Tissue core was also punched from every individual
metastatic lymph node. The aim of the study was to
analyze the agreement of ER expression among different
tissue cores from the same primary lesion and each indi-
vidual metastatic lymph node. The effect of ER positive
cells extensity on ER expression agreement was also
studied.

Methods
Patients and samples
This study was conducted with the approval of the
Shaoxing Hospital Institutional Review Board. Informed
consent was obtained from all the patients before sur-
gery regarding the data and samples to be used for
research. All study procedures were carried out in ac-
cordance with the ethical standards of the Helsinki
Declaration. Breast invasive ductal carcinoma patients
treated with mastectomy or lumpectomy, and standard
level I/II axillary lymph node dissection were reviewed.
Archival specimens from primary tumor and lymph
node metastases were reviewed independently by two
pathologists to confirm the histological diagnosis and
tumor grade. Patients with both primary tumor and
lymph node metastases samples were included, those
received any neoadjuvant therapy were excluded. One
hundred qualified patients were finally identified in the
period from Jan. 2008 to Oct. 2014. Forty patients were
under the age of 50 years old. The cases with high,
moderate, and low differentiation were 1, 53, and 46
cases, respectively. Those with T1, T2, and T3 disease
were 28, 65, and 7 cases. Sixty patients had 4 or more
metastatic lymph node.

Tissue microarray (TMA) construction
A manual tissue microarrayer (TM-1, Beijing Boyikang
Laboratory Instrument Limited Company, Beijing, China)
was used to construct the TMAs. Five 2-mm-diameter tis-
sue cores were punched out from the representative areas
of invasive carcinoma of the donor blocks. For lymph
node metastases, 2-mm-diameter tissue core was punched
out from the representative area of each metastatic node.
The cores were transferred into the pre-punched hole in
the recipient block according to the location on the TMA
map. From each TMA block, 4-μm sections were cut
on a microtome (Leica RM2245, German Leica Instru-
ments Limited Company, German) and transferred to
adhesive-coated slides. One section from each tissue
array block was stained with hematoxylin and eosin,
and core loss or gain assessed.

ER staining and scoring
The sections were deparaffinized in xylene and hy-
drated through graded concentrations of ethanol to
distilled water. Following the antigen retrieval, slides
were incubated in 3% H2O2 for 10 min. After being
washed, the slides were incubated overnight with pri-
mary antibody (diluted 1:400) directed against estro-
gen receptor alpha (clone SP1, Maixin biotechnology
co., LTD, Fuzhou, China) at 4 °C. After the sections
were incubated in secondary antibody, the slides were
finally counterstained with hematoxylin and mounted.
As positive controls we used in house positive control
tissue sections as well as commercially supplied posi-
tive control sections. Known ER-positive breast cancer
tissue cores were used as well. As negative controls,
PBS was used instead of the primary antibody. Con-
trols were included in each staining batch.
The ER-score was graded according to the percent-

age of nuclei stained tumor cells and the intensity of
the staining. The proportion of positive cells was
scored using a scale of 0–4, where 0 corresponded to
no tumor cells were stained, 1 corresponded to < 10%,
2 corresponded to 11–50%, 3 corresponded to 51–
80%, 4 corresponded to > 80% of the tumor cells were
stained. The staining intensity was scored as 0, 1, 2 or
3. The TMA was evaluated independently by two pa-
thologists (J.Z. and C.W.). In case of a discrepancy,
the 2 observers simultaneously reviewed the slides
under a multi-headed microscope to achieve a consen-
sus. The immunoreactive score (IRS) is the product of
a proportion score and an intensity score with a range
of 0–12. The ER staining was then graded as negative
expression, 0+ (IRS of 0 and 1); weak expression, 1+
(IRS of 2 and 3); moderate expression, 2+ (IRS of 4, 6
and 8); strong expression, 3+ (IRS of 9 and 12).

Results
ER expression of primary tumors and the concordance
among different cores
A total of 498 cores were punched from 100 breast cancer
primary lesion blocks, and tumor cells were identified in
472 cores. In 54 of 100 (54%) patients, immunostaining
for ER was found in at least one core of the primary tu-
mors. Accordingly, negative ER staining was seen in the
rest 46 (46%) cases.
When all of the 472 tumor cell positive cores were

analyzed, the patients were classified into three groups
(Fig. 1a). One group included 38 cases, all cores ob-
tained were found to be ER strongly expressed (3+). In
another group of 46 primary lesions, all cores obtained
were ER negatively stained. The third group is the rest
16 cases, a total of 80 cores were taken from the pri-
mary lesion blocks, tumor cells were found in 78 cores.

Zhao et al. BMC Cancer         (2018) 18:1290 Page 2 of 7

55 of 100 (55%) analyzed patients, positive ER expres-
sion was evident in at least one metastatic node core,
and for the other 45 cases, all metastatic lymph nodes
were scored as ER negative.
As shown in Fig. 1b, when all the 627 metastatic

lymph node cores from the 100 breast cancer patients
were analyzed, 31 cases were ER strongly expressed (3+)
in all the node cores, while 45 cases were ER negative
stained in all the cores. For the remaining 24 cases, 212
axillary lymph metastases cores were taken. The ER ex-
pression scored as 3+, 2+, 1+ or 0 were found in 60
(28.3%), 34 (16.0%), 13 (6.1%), and 105 (49.5%) cores, re-
spectively. The staining details of each core from all
these 24 cases are shown in Table 2.

Comparison of the ER status between primary tumors
and lymph node metastases
In all the primary lesions samples with ER 3+ staining,
36 out of 38 (94.7%) patients had ER positive lymph
node metastases. A total of 255 cores of lymph node me-
tastases were analyzed from these 38 patients. Among

them, 215 (84.3%) cores had ER expression scored 3+,
14 (5.5%) had ER expression scored 2+, and 3 (1.2%) had
ER expression scored 1+. Taken together, positive ER ex-
pression (3+, 2+ or 1+) was found in 91.0% (232/255) of
the lymph node metastases. Accordingly, negative ER
staining was seen in 23 (9.0%) of the lymph node metas-
tases (Fig. 1c). As shown in Fig. 1d, in 28 out of the 38
cases, all the metastatic nodes were scored as 3+ ER ex-
pression (Fig. 2). In 2 cases, all nodes were ER negatively
stained. And the rest of 8 cases had uniform 3+ expres-
sion in the primary lesions, metastatic lymph nodes with
3+ ER expression were found in all cases, however lower
ER expression (2+, 1+ or 0) were also seen in the nodes.
Among the 83 metastatic lymph node cores obtained
from these 8 cases, ER expression scored as 3+, 2+, 1+
or 0 were respectively found in 46 (55.4%), 14 (16.9%), 3
(3.6%), and 20 (24.1%) cores.
In the 46 ER negative in all the primary lesions sam-

ples group, totally 300 lymph node metastases were
taken through axillary dissection, 287 (95.7%) cores had
negative ER expression, 4 (1.3%) had ER expression

Table 2 Cases with inconsistant cores ER expression status in metastatic lymph nodes (n = 24)

Case ID N of nodes
All

N of cores (3+) N of cores (2+) N of cores (1+) N of cores (0)

1 22 19 2 0 1

2 13 9 3 0 1

3 11 8 0 1 2

4 10 2 6 0 2

5 9 4 2 1 2

6 9 2 0 0 7

7 2 1 0 0 1

8 7 1 1 1 4

9 5 3 1 1 0

10 5 4 0 1 0

11 8 2 6 0 0

12 7 2 1 1 3

13 6 0 5 0 1

14 3 2 0 1 0

15 1 0 1 0 0

16 1 0 1 0 0

17 1 0 1 0 0

18 10 0 0 2 8

19 22 0 1 0 21

20 22 0 1 0 21

21 18 1 0 0 17

22 10 0 1 0 9

23 6 0 1 3 2

24 4 0 0 1 3

Total 212 60 34 13 105
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scored as 1+, another 4 (1.3%) had 2+, and 5 (1.7%) had
ER expression scored as 3+ (Fig. 1e). As shown in Fig.
1f, 39 out of 46 cases (84.8%) were scored as ER negative
expression in all the metastatic nodes. In one case, all
nodes were ER 3+. In the other 6 cases, as shown in
Table 2 (case 19–24), 82 metastatic lymph nodes were
dissected, 73 node cores (89.0%) were found to be ER
negative, the ER positive cores ranged as 1+, 2+ or 3+
were 4 (4.9%), 4 (4.9%), and 1 (1.2%) respectively.
In the remaining 16 cases ER expression was disagree-

ment among the cores from each primary lesion (as
shown in Table 1). A total of 72 lymph node metastases
were found through axillary dissection. As shown in Fig.
1 g and h, among the 16 cases, 4 of them were ER nega-
tive in all the detected 22 nodes, 12 cases were seen
positive ER expression in the metastatic nodes. Within
the 12 cases, 2 with all the nodes strongly expressed ER
3+, the other 10 cases had different ER expression levels,
as shown in Table 2 (case 9–18). 47 metastatic nodes
were found from the 10 cases, the nodes with ER expres-
sion level scored as 3+, 2+, 1+ or 0 were 13 (27.7%), 16
(34.0%), 6 (12.8%), and 12 (25.5%), respectively. Exam-
ples of variant ER expression in primary tumor and the
corresponding metastatic sites are shown in Fig. 3.

Discussion
In the present study, special attention was paid to the
ER expression agreement among different tissue cores
from the same primary lesion and their individual meta-
static lymph node. The effect of ER expression pattern
on ER expression concordance was studied. We found
that ER expression concordance between breast cancer

primary lesion and its matched synchronous lymph node
metastases could be estimated by primary tumor ER ex-
pression pattern.
For patients with 3+ ER staining in all primary lesion

cores, positive ER in the metastatic lymph nodes was
found in about 95% of the patients. When each individ-
ual lymph node was analyzed, more than 90% of the
metastatic lymph nodes were found to be ER positive in
this patient group, and majority of them were 3+. For
those with primary lesions being negative of ER staining
in all the punched cores, although metastatic lymph
node ER status gained in few cases, more than 95% of
the nodes was ER negative. However, for those ER ex-
pression level varied among different punched cores
from primary lesions, one quart of patients presented
with ER negative lymph node metastases, one eighth
with all the nodes to be strongly ER stained, about 60%
with nodes expressed ER in different intensity. High
concordance of ER status between the primary lesions
and the paired metastatic lymph nodes could be ex-
pected in patients with uniform ER expression in all the
punched cores from primary lesions, no matter it is
strong ER expression or negative of ER at all. For those
ER expressed in variant intensity in the primary tumor,
changes of ER status in lymph node metastases were
more frequent. Thus for the first time, we found that ER
expression concordance between breast cancer primary
lesion and its matched synchronous metastatic lesions
could be estimated by primary tumor ER expression
pattern.
According to our finding, diffused strong staining is

the most common pattern of ER expression. Around

Fig. 2 Examples of concordant immunohistochemical brown stainings of breast primary tumor and corresponding metastases. These samples
were from the same patient, all the primary tumor cores (a, b, c, d and e) were ER-stained and scored 3+, corresponding metastatic sites (f, g, h, i
and j) were all scored as 3+ ER expression as well. This case shows concordant 3+ ER expression among different tissue cores from the same
primary lesion and every individual metastatic site
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ER positive cells in the primary lesion influence the ER
status of the metastases, so far, has not been investigated.
In this study, multiple tissue cores were punched from

each of 100 breast invasive ductal carcinoma primary le-
sion. Tissue core was also punched from every individual
metastatic lymph node. The aim of the study was to
analyze the agreement of ER expression among different
tissue cores from the same primary lesion and each indi-
vidual metastatic lymph node. The effect of ER positive
cells extensity on ER expression agreement was also
studied.

Methods
Patients and samples
This study was conducted with the approval of the
Shaoxing Hospital Institutional Review Board. Informed
consent was obtained from all the patients before sur-
gery regarding the data and samples to be used for
research. All study procedures were carried out in ac-
cordance with the ethical standards of the Helsinki
Declaration. Breast invasive ductal carcinoma patients
treated with mastectomy or lumpectomy, and standard
level I/II axillary lymph node dissection were reviewed.
Archival specimens from primary tumor and lymph
node metastases were reviewed independently by two
pathologists to confirm the histological diagnosis and
tumor grade. Patients with both primary tumor and
lymph node metastases samples were included, those
received any neoadjuvant therapy were excluded. One
hundred qualified patients were finally identified in the
period from Jan. 2008 to Oct. 2014. Forty patients were
under the age of 50 years old. The cases with high,
moderate, and low differentiation were 1, 53, and 46
cases, respectively. Those with T1, T2, and T3 disease
were 28, 65, and 7 cases. Sixty patients had 4 or more
metastatic lymph node.

Tissue microarray (TMA) construction
A manual tissue microarrayer (TM-1, Beijing Boyikang
Laboratory Instrument Limited Company, Beijing, China)
was used to construct the TMAs. Five 2-mm-diameter tis-
sue cores were punched out from the representative areas
of invasive carcinoma of the donor blocks. For lymph
node metastases, 2-mm-diameter tissue core was punched
out from the representative area of each metastatic node.
The cores were transferred into the pre-punched hole in
the recipient block according to the location on the TMA
map. From each TMA block, 4-μm sections were cut
on a microtome (Leica RM2245, German Leica Instru-
ments Limited Company, German) and transferred to
adhesive-coated slides. One section from each tissue
array block was stained with hematoxylin and eosin,
and core loss or gain assessed.

ER staining and scoring
The sections were deparaffinized in xylene and hy-
drated through graded concentrations of ethanol to
distilled water. Following the antigen retrieval, slides
were incubated in 3% H2O2 for 10 min. After being
washed, the slides were incubated overnight with pri-
mary antibody (diluted 1:400) directed against estro-
gen receptor alpha (clone SP1, Maixin biotechnology
co., LTD, Fuzhou, China) at 4 °C. After the sections
were incubated in secondary antibody, the slides were
finally counterstained with hematoxylin and mounted.
As positive controls we used in house positive control
tissue sections as well as commercially supplied posi-
tive control sections. Known ER-positive breast cancer
tissue cores were used as well. As negative controls,
PBS was used instead of the primary antibody. Con-
trols were included in each staining batch.
The ER-score was graded according to the percent-

age of nuclei stained tumor cells and the intensity of
the staining. The proportion of positive cells was
scored using a scale of 0–4, where 0 corresponded to
no tumor cells were stained, 1 corresponded to < 10%,
2 corresponded to 11–50%, 3 corresponded to 51–
80%, 4 corresponded to > 80% of the tumor cells were
stained. The staining intensity was scored as 0, 1, 2 or
3. The TMA was evaluated independently by two pa-
thologists (J.Z. and C.W.). In case of a discrepancy,
the 2 observers simultaneously reviewed the slides
under a multi-headed microscope to achieve a consen-
sus. The immunoreactive score (IRS) is the product of
a proportion score and an intensity score with a range
of 0–12. The ER staining was then graded as negative
expression, 0+ (IRS of 0 and 1); weak expression, 1+
(IRS of 2 and 3); moderate expression, 2+ (IRS of 4, 6
and 8); strong expression, 3+ (IRS of 9 and 12).

Results
ER expression of primary tumors and the concordance
among different cores
A total of 498 cores were punched from 100 breast cancer
primary lesion blocks, and tumor cells were identified in
472 cores. In 54 of 100 (54%) patients, immunostaining
for ER was found in at least one core of the primary tu-
mors. Accordingly, negative ER staining was seen in the
rest 46 (46%) cases.
When all of the 472 tumor cell positive cores were

analyzed, the patients were classified into three groups
(Fig. 1a). One group included 38 cases, all cores ob-
tained were found to be ER strongly expressed (3+). In
another group of 46 primary lesions, all cores obtained
were ER negatively stained. The third group is the rest
16 cases, a total of 80 cores were taken from the pri-
mary lesion blocks, tumor cells were found in 78 cores.
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80% of the ER positive breast cancer cases scored as 3+
in all the punched cores. Positive ER staining in all the
cores regardless of the expression extensity (3+, 2+, and
1+), was identified in up to 10% of the cases. For the
other 10% of the cases, both positive and negative ER
staining was found in some of the cores from the same
primary lesions. In clinical practice, it is important to
keep in mind of the pattern of ER expression, as it corre-
lated with the ER status in the metastases which matters
of the response to endocrine therapy in breast cancer.
The frequency of ER expression in breast cancer has

been reported to vary from 66.3% up to about 80% [8–11].
Sofi et al. reported an ER expression rate of 66.3% in 132
assessed invasive ductal carcinoma patients [8]. Thomp-
son et al. reported ER expression rates of 79.6 and 73.7%
in primary lesions and metastatic lesions, respectively [9].
In the present study, ER expression rate is lower than
what previously reported. This is because, to perform our
study, only those cases with lymph nodes metastases were
selected. Zhu et al. and Yi et al. also reported lower ER ex-
pression rate in cases with lymph nodes metastases than
those without metastases [10, 11].
The general ER expression discordance is observed in

13% of the paired samples, 7.0% of the cases gained ER
expression in the matched synchronous metastatic
nodes, and 6.0% lost. The frequency of ER expression
discrepancy between the primary lesions and the paired
metastases has been reported to vary from 2.6% up to
about 22.4% [1, 3, 5]. In a review by Yeung et al., 3384
matched primary and metastatic pairs reported from 47
studies were analysed, ER expression median discord-
ance between primary and metastatic site is 14% [12]. In

respect to the general concordance, our result is consist-
ence with the previous reports.

Conclusion
ER expression pattern of primary breast tumor could be
used to predict ER expression concordance between pri-
mary lesion and its matched synchronous metastatic le-
sions. High concordance of ER status between the primary
lesions and the paired metastatic lymph nodes could be
expected in patients with uniform ER expression in all the
punched cores from primary lesions, no matter it is strong
ER expression or negative at all. As discordance in ER sta-
tus between primary breast cancer and metastatic lesion
occurred in 13.0% of cases, ER status of the metastatic site
should be assessed if possible, especially in patients with
variant ER expression in primary sites.
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Fig. 3 Examples of various immunohistochemical stainings of breast primary tumor and corresponding metastases. These samples were from the
same patient, variant ER expression was seen in the primary tumor cores (a, b, c, d and e), different ER expression was also found in the
corresponding metastatic sites (f, g, h, i and j). This case shows various ER expressions among different tissue cores from the same primary lesion
and every individual metastatic lymph node
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Among the 78 tumor cell positive cores, the ER expres-
sion levels ranged as 3+, 2+, 1+ or 0 were found in 24
(30.8%), 30 (38.5%), 12 (15.4%), and 12 (15.4%) cores,
respectively. The staining details of each core from all
these 16 cases are shown in Table 1.

ER expression of lymph node metastases and the
concordance among different nodes
Totally, 687 axillary lymph metastases were dissected
from 100 breast cancer patients, and were punched for
ER staining, tumor cells could be seen in 627 cores. In

Fig. 1 ER score in primary tumor and lymph node metastases. a: The cases in which all cores obtained were found to be ER negatively stained (0
+), strongly expressed (3+), or various ER score in primary tumor. b: The cases in which all cores obtained were found to be ER negatively stained
(0+), strongly expressed (3+), or various ER score in lymph node metastases. c, e, and g: The percentage of ER expression (0+, 1+, 2+, 3+) in
lymph node metastases from patients with all cores obtained to be ER strongly expressed (c), negatively stained (e), or various ER score (g) in
primary tumor. d, f, and h: ER expression status in lymph node metastases from patients with all cores obtained to be ER strongly expressed
(d), negatively stained (f), or various ER score (h) in primary tumor

Table 1 Cases with inconsistent cores ER expression status in primary lesions (n = 16)

Case ID N of cores (3+) N of cores (2+) N of cores (1+) N of cores (0+) N of cores
No tumor

1 3 1 0 1 0

2 2 1 0 1 1

3 0 3 1 1 0

4 1 2 1 1 0

5 1 3 1 0 0

6 2 3 0 0 0

7 2 2 0 1 0

8 0 3 1 0 1

9 0 3 2 0 0

10 2 1 0 2 0

11 0 2 3 0 0

12 0 3 2 0 0

13 4 1 0 0 0

14 3 1 0 1 0

15 4 1 0 0 0

16 0 0 1 4 0

Total 24 30 12 12 2
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Breast cancer primary tumor ER expression
pattern predicts its expression concordance
in matched synchronous lymph node
metastases
Juan Zhao1,2, Chunxiu Hu1, Cheng Wang2, Wei Yu1, Yinglu Guo1,3, Minghan Shi1, Yongjie Shui1* and Qichun Wei1,3

Abstract

Background: Estrogen receptor (ER) expression is important for treatment selection and prognostication of breast
cancer patients. Although the metastases are the main targets of endocrine therapy, ER status is often based on the
primary tumor. However, ER expression in breast cancer primary lesion may not match with its synchronous
metastatic lesions in some cases. In this study, we analyzed ER expression concordance between breast cancer
primary tumor and metastatic lesions.

Methods: Paraffin blocks of 100 primary breast invasive ductal carcinoma cases with axillary lymph node
metastases were collected. Five tissue cores were punched out from individual primary breast cancer, and one
tissue core from each lymph node metastases to assemble tissue microarrays for ER staining. Samples were then
scored as 0, 1+, 2+, and 3+ according to the number and intensity of ER stained tumor cells.

Results: For cases with ER 3+ (strong expression) in all cores of primary lesions (n = 38), ER expression in metastatic
lymph node was found in 94.7% of the patients. 91.0% of the metastatic lymph nodes were ER positive, and 84.3%
of them to be 3+. Among the 46 cases of ER negative expression in all cores of primary lesions, 39 of them had all
the metastatic nodes being ER negative, and ER negative nodes were seen in 95.7% of the metastases. As for 16
cases of ER inconsistent expression in primary lesions, 4 cases showed negative ER expression in all metastatic
nodes, 2 cases displayed diffuse consistent ER 3+ expression, and 10 cases displayed variant ER expression.

Conclusions: The findings suggest that ER expression concordance between breast cancer primary lesion and its
matched metastatic lesions could be estimated by primary tumor ER expression pattern.

Keywords: Breast cancer, Metastasis, Estrogen receptor, Concordance

Background
Estrogen receptor (ER) expression is important for treat-
ment selection and prognostication of breast cancer pa-
tients. Although the metastases are the main targets of
endocrine therapy, ER status is often based on the primary
tumor. However, ER expression in breast cancer primary
lesion may not match with its synchronous metastatic le-
sions in some cases. There are several studies reported the

changes of ER expression in the metastatic tumors when
compared to the primaries [1–5]. In some studies, change
of ER status was regarded to be rare for metastasis [2, 4],
whereas others found that metastatic tumors are different
from the primary ones in ER expression [1, 3, 5].
Biological explanations for discrepant ER expression

in metastases have been mentioned, including hetero-
geneity of the primary lesion, cancer cells early distant
seeding, clonal selection, and therapy induced clonal
evolution [6, 7]. Whether the extensity and intensity of
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Abstract
Purpose The prevalence of patients living with prolonged interval between initial breast cancer diagnosis and development 
of subsequent metastatic disease may be increasing with improved treatment. In order to counsel these patients as to their 
prognosis, we investigated the association between metastatic free interval (MFI) and subsequent survival from newly diag-
nosed metastatic breast cancer (MBC) in a population-level U.S. cohort.
Methods The Surveillance, Epidemiology and End Results database was used to identify patients with both an initial stage 
1–3 breast cancer diagnosis and subsequent MBC diagnosis recorded from 1988 to 2014. Patients were stratified by MFI 
(< 5 years, 5–10 years, > 10 years). The association between MFI and metastatic breast cancer-specific mortality (MBCSM) 
was analyzed with Fine–Gray competing risks regression.
Results Five-year recurrent metastatic breast cancer-specific survival rate was 23%, 26%, and 35% for patients with MFI < 5, 
5–10, and > 10 years, respectively. Patients with > 10 year MFI were less likely to die of breast cancer when compared with 
a referent group with < 5 years MFI (standard hazard ratio (SHR) 0.77 [95% CI 0.65–0.90] P < 0.001). There was no signifi-
cant difference for patients with MFI of 5–10 years (SHR 0.92 [95% CI 0.81–1.04, P 0.191]) compared to < 5 years. Other 
prognostic factors like White race, lower tumor grade, and ER/PR-positive receptors were also associated with improved 
cancer-specific survival after diagnosis of MBC.
Conclusion Prolonged MFI greater than 10 years between initial breast cancer diagnosis and subsequent metastatic disease 
was found to be associated with improved recurrent MBC 5-year survival and decreased risk of breast cancer-specific mortal-
ity. This has potential implications for counseling patients as to prognosis, choice of treatment, as well as the stratification 
of patients considered for MBC clinical trials.

Keywords Breast neoplasms · Neoplasm metastasis · Prognosis · Disease-free survival · SEER program

Introduction

With breast cancer death rates falling on average 1.9% each 
year, patients are living longer after their breast cancer diag-
noses [1]. Reflecting this trend, the prevalence of patients 
living with metastatic breast cancer in the United States has 
been steadily rising. Currently estimated at 154,794 in 2017, 
it is projected to increase by 31% from 2010 to 2020 [2]. 
With improved treatment and higher prevalence, it is also 
possible that we will observe longer intervals between initial 
diagnosis and subsequent metastasis. As more patients face 
this situation, it is important to be able to counsel them on 
the association between metastatic free interval and their 
prognosis.

Previous studies of patients treated in Japan [3], the Neth-
erlands [4], Germany, Austria [5] France [6], and Spain [7], 
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We performed stepwise multivariable Fine and Gray 
competing risks regression analysis to determine meta-
static breast cancer-specific mortality (MBCSM) as a func-
tion of categories of MFI, taking into account the compet-
ing risk of non-breast cancer death [13]. These categories 
of MFI (< 5  years, 5–10  years, and > 10  years) were 
defined prior to competing risks regression after review-
ing the distribution of MFI within our sample. In the pre-
liminary multivariate model, we selected all co-variables 
with P < 0.10 from univariate Fine–Gray competing risks 
analysis. We subsequently excluded all co-variables with 
P > 0.10 in the preliminary multivariate model. The final 
multivariable model was adjusted for the demographics of 
race, grade, ER status, PR status, and year of metastatic 
diagnosis. We also generated a cumulative incidence plot 
from the Fine–Gray analysis.

After determining favorable prognostic factors from 
competing risks regression, we also compared a subset 
of patients with those prognostic factors against a subset 
without the favorable prognostic factors using unadjusted 
overall survival estimates generated by the Kaplan–Meier 
method.

We determined statistical significance with 2-sided P val-
ues and a threshold of 0.05, performing all statistical analy-
ses using STATA 13.0.

Results

Baseline patient characteristics

We identified 2308 patients whose prior stage 1–3 breast 
cancer diagnosis and subsequent metastatic disease were 
both recorded in SEER. There were 1068 patients with 
MFI < 5 years, 743 with MFI of 5–10 years, and 497 patients 
with MFI > 10 years. As shown in Table 1, age at metastatic 
diagnosis, grade, ER status, PR status, and year of metastatic 
diagnosis were statistically different when compared across 
the three MFI categories (< 5 years, 5–10 years, > 10 years).

Of note, patients were older with increasing MFI (median 
age 59 vs. 62 vs. 66 years, P < 0.001). With respect to race, 
as MFI increased, higher percentages of White (72.57% 
vs. 76.46%) or other race (7.40% vs. 8.85%) patients were 
found, while a lower percentage of Black patients (20.04% 
vs. 14.69%) was found (P = 0.056). Patients with longer MFI 
had the highest percentage of low-grade tumors (7.44%), 
while those with shorter MFI had the highest percentage 
of high-grade tumors (40.36%) (P = 0.002). Patients with 
longer MFI had the highest rate of ER- and PR-positive sta-
tus (68.81%, 55.13%), while those with shorter MFI had a 
higher rate of ER- and PR-negative status (27.25%, 38.58%) 
(both P < 0.001).

Median follow‑up, median overall survival, 
and 5‑year breast cancer‑specific survival

The median follow-up after metastatic recurrence using all 
patients was 15 months (IQR 5–30 months) for those with 
MFI < 5 years, 19 months (IQR 6–40 months) for those 
with MFI 5–10 years, and 17 months (IQR 6–37 months) 
for those with MFI > 10 years.

The median overall survival after recurrent meta-
static breast cancer diagnosis was 25  months (range 
1–221 months, Fig. 2). Median overall survival for patients 
with MFI < 5 years was 20 months, while for patients with 
MFI > 10 years it was 35 months. Five-year recurrent meta-
static breast cancer-specific survival rate was 23%, 26%, and 
35% for patients with MFI < 5, 5–10, and > 10 years, respec-
tively. Breast cancer was the cause of death for the majority 
of patients (58%, Table 2). Interestingly, Table 2 also shows 
a lower percentage of patients with MFI > 10 years died of 
breast cancer compared to those with MFI 5–10 years and 
MFI < 5 years (45% vs. 56% and 65%).

Association between MFI and metastatic breast 
cancer‑specific mortality (MBCSM)

Taking into account non-cancer death, cumulative incidence 
estimates (Fig. 3) of metastatic breast cancer-specific mor-
tality (MBCSM) after a subsequent metastatic diagnosis 
were significantly higher among patients with shorter MFI 
(< 5 years) than for those with longer MFI (> 10 years), 
(P < 0.001).

On multivariable Fine–Gray competing risks regression 
(Table 3), as MFI increased, risk of MBCSM decreased: 
patients with 5–10 year or > 10 year MFI had a reduced risk 
of MBCSM compared with a referent group of patients with 
< 5 years MFI [standard hazard ratio (SHR) 0.92, 95% CI 
0.81–1.04; and SHR 0.77, 95% CI 0.65–0.90; P = 0.191 and 
< 0.001, respectively].

Association between other variables and breast 
cancer‑specific mortality after diagnosis 
of metastatic breast cancer

In multivariate analysis, Black patients had a higher risk of 
MBCSM (SHR 1.24, 95% CI 1.08–1.44, P = 0.004) com-
pared with a referent group of White patients after a diag-
nosis of metastatic breast cancer. Patients with higher tumor 
grade (Grade 2 vs. Grade 1 SHR 1.27, 95% CI 0.99–1.63, 
P = 0.062; and Grade 3,4 vs. Grade 1 SHR 1.60, 95% CI 
1.25–2.05, P < 0.001), ER-negative status (vs. ER-positive 
status SHR 1.40, 95% CI 1.17–1.67, P < 0.001), and PR-
negative status (vs. PR-positive status SHR 1.25, 95% CI 
1.07–1.46, P = 0.006) also had a higher risk of MBCSM. 
Finally, patients with a metastatic diagnosis post-2000 had a 
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as well as patients treated at a single institution in the U.S. or 
enrolled in ECOG clinical trials [8, 9] have found that longer 
metastatic free interval (MFI) is associated with improved 
survival after subsequent recurrent metastatic disease diag-
nosis—perhaps due to differences in tumor biology, staging, 
size, underlying comorbidities, general health of those quali-
fied for clinical trials, socioeconomic factors, and screening.

Our study expands upon the previous literature by explor-
ing a previously unstudied cohort of patients in the United 
States using a large population-based registry, which allows 
for the analysis of greater numbers of patients and the analy-
sis of prolonged MFI greater than 10 years. We analyzed 
the Surveillance, Epidemiology and End Results (SEER) 
database to examine our hypothesis that an especially pro-
longed interval between initial stage 1–3 breast cancer and 
subsequent metastatic diagnosis would be associated with 
improved survival.

Methods

Data source and cohort selection

We performed a retrospective cohort study using the NCI-
sponsored SEER database [10]. Capturing 97% of incident 
cancers through 18 tumor registries, the SEER Program col-
lects and publishes cancer incidence, survival, and treatment 
data for 28% of the US population [11].

As shown in Fig. 1, we started with a national cohort of 
1,465,100 breast cancer cases (primary site = C500-C506, 
C508-C509) diagnosed between 1973 and 2014. Of these, 
we included only the 52,917 cases of metastatic breast can-
cer diagnosed between 1988 and 2014 (AJCC 6th M = M1). 
Then we excluded 44,374 cases recorded as the first sequen-
tial diagnosis of cancer (sequence < = 1: de novo metastatic 
cases), leaving 8543. Furthermore, we excluded 5782 
cases without a previous stage 1–3 breast cancer diagnosis 
recorded in SEER, leaving 2761. Of these, 488 cases were 
excluded because of discordant dates of diagnosis (date of 
metastatic disease was recorded prior to date of first pri-
mary), leaving 2313. Our final cohort included 2308 cases 
with known survival times.

Construction of variables

The primary independent variable of interest in this study 
was metastatic free interval (MFI)—the time between ini-
tial breast cancer diagnosis and subsequent recurrent meta-
static cancer diagnosis, categorized as < 5 years, 5–10 years, 
> 10 years.

Using characteristics recorded at the time of metastatic 
diagnosis, we categorized: race as White, Black, or other; 
marital status as married, unmarried, or other; grade as well 

differentiated (1), moderately differentiated (2), or poorly 
differentiated or anaplastic (3 and 4); histologic type as 
ductal, lobular, or other; ER and PR status as positive, nega-
tive, borderline/unknown (which includes all cases prior to 
1990, as this variable was not recorded prior to then); tumor 
laterality as left, right, unknown; year of metastatic diag-
nosis as pre-2000 or post-2000. We included age at meta-
static diagnosis as a continuous variable. We were not able 
to include information on site of metastasis or HER2 status 
because this information was not recorded in SEER prior 
to 2010 [12].

Statistical analysis

We compared baseline patient characteristics across MFI 
categories with the chi-squared test or Fisher’s exact test 
(categorical) or Kruskal–Wallis test (continuous). Unad-
justed survival analysis was first performed by the log-rank 
test, and unadjusted overall survival estimates were gener-
ated by the Kaplan–Meier method.

Fig. 1  Selection criteria
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lower risk of MBCSM when compared to those with a met-
astatic diagnosis pre-2000 (SHR 0.77, 95% CI 0.65–0.92, 
P = 0.004).

Subset analysis: prognostic factors

The median overall survival of patients after recurrent 
breast cancer metastasis with favorable prognostic factors 
(longer MFI, ER/PR positive, lower grade, White race) was 
40 months compared to a median survival of 8 months for 
those with less favorable prognostic factors (shorter MFI, 
ER/PR negative, higher grade, Black race).

Discussion

Metastatic free interval of greater than 10 years was signifi-
cantly associated with improved recurrent metastatic breast 
cancer 5-year survival and decreased breast cancer-specific 
mortality. Our study is unique in that it was based on US 
population-level data and accounted for prolonged meta-
static free interval of 10 years and beyond as opposed to a 
2- or 5-year MFI cut-off more commonly used in previous 
studies [3–9]. As expected, we also confirmed clinical and 
demographic variables associated with survival. Thus, our 
analysis is consistent with previous studies and adds further 
insights for patients who develop metastatic disease.

Table 1  Patient demographics

Year of metastatic diagnosis reported as < 10 to protect patient confidentiality
*Kruskal–Wallis

Characteristic MFI < 5 years MFI 5–10 years MFI > 10 years P

Number of patients 1068 743 497
Median age (IQR), years 59 (49–71) 62 (53–74) 66 (59–76) < 0.001*
Marital status
 Married 510 (47.75%) 334 (44.95%) 229 (46.08%) 0.316
 Unmarried 506 (47.38%) 356 (47.91%) 237 (47.69%)
 Unknown 52 (4.87%) 53 (7.13%) 31 (6.24%)

Race
 White 775 (72.57%) 568 (76.45%) 380 (76.46%) 0.056
 Black 214 (20.04%) 119 (16.02%) 73 (14.69%)
 Other 79 (7.40%) 56 (7.54%) 44 (8.85%)

Grade
 1 62 (5.81%) 52 (7.00%) 37 (7.44%) 0.002
 2 281 (26.31%) 230 (30.96%) 153 (30.78%)
 3 and 4 431 (40.36%) 403 (35.98%) 329 (37.47%)
 N/A 294 (27.53%) 228 (30.69%) 152 (30.58%)

Histologic type
 Ductal 686 (64.23%) 481 (64.74%) 331 (66.60%) 0.331
 Lobular 123 (11.52%) 101 (13.59%) 51 (10.26%)
 Other 259 (24.25%) 161 (21.67%) 115 (23.14%)

ER status
 Positive 531 (49.72%) 489 (65.81%) 342 (68.81%) < 0.001
 Negative 291 (27.25%) 141 (18.98%) 94 (18.91%)
 Borderline/unknown/not 1990 + Breast 246 (23.03%) 113 (15.21%) 61 (12.27%)

PR status
 Positive 393 (36.8%) 359 (48.32%) 274 (55.13%) < 0.001
 Negative 412 (38.58%) 255 (34.32%) 156 (31.39%)
 Borderline/unknown/not 1990 + Breast 263 (24.63%) 383 (25.62%) 287 (17.31%)

Tumor laterality
 Right-sided 491 (45.97%) 345 (46.43%) 223 (44.87%) 0.090
 Left-sided 512 (47.94%) 334 (44.95%) 226 (45.47%)
 Unknown 65 (6.09%) 64 (8.61%) 48 (9.66%)

Year of metastatic diagnosis
 Pre-2000 169 (15.82%) 42 (5.65%) < 10 (< 2%) < 0.001
 Post-2000 899 (84.18%) 701 (94.35%) > 490 (> 98%)
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We performed stepwise multivariable Fine and Gray 
competing risks regression analysis to determine meta-
static breast cancer-specific mortality (MBCSM) as a func-
tion of categories of MFI, taking into account the compet-
ing risk of non-breast cancer death [13]. These categories 
of MFI (< 5  years, 5–10  years, and > 10  years) were 
defined prior to competing risks regression after review-
ing the distribution of MFI within our sample. In the pre-
liminary multivariate model, we selected all co-variables 
with P < 0.10 from univariate Fine–Gray competing risks 
analysis. We subsequently excluded all co-variables with 
P > 0.10 in the preliminary multivariate model. The final 
multivariable model was adjusted for the demographics of 
race, grade, ER status, PR status, and year of metastatic 
diagnosis. We also generated a cumulative incidence plot 
from the Fine–Gray analysis.

After determining favorable prognostic factors from 
competing risks regression, we also compared a subset 
of patients with those prognostic factors against a subset 
without the favorable prognostic factors using unadjusted 
overall survival estimates generated by the Kaplan–Meier 
method.

We determined statistical significance with 2-sided P val-
ues and a threshold of 0.05, performing all statistical analy-
ses using STATA 13.0.

Results

Baseline patient characteristics

We identified 2308 patients whose prior stage 1–3 breast 
cancer diagnosis and subsequent metastatic disease were 
both recorded in SEER. There were 1068 patients with 
MFI < 5 years, 743 with MFI of 5–10 years, and 497 patients 
with MFI > 10 years. As shown in Table 1, age at metastatic 
diagnosis, grade, ER status, PR status, and year of metastatic 
diagnosis were statistically different when compared across 
the three MFI categories (< 5 years, 5–10 years, > 10 years).

Of note, patients were older with increasing MFI (median 
age 59 vs. 62 vs. 66 years, P < 0.001). With respect to race, 
as MFI increased, higher percentages of White (72.57% 
vs. 76.46%) or other race (7.40% vs. 8.85%) patients were 
found, while a lower percentage of Black patients (20.04% 
vs. 14.69%) was found (P = 0.056). Patients with longer MFI 
had the highest percentage of low-grade tumors (7.44%), 
while those with shorter MFI had the highest percentage 
of high-grade tumors (40.36%) (P = 0.002). Patients with 
longer MFI had the highest rate of ER- and PR-positive sta-
tus (68.81%, 55.13%), while those with shorter MFI had a 
higher rate of ER- and PR-negative status (27.25%, 38.58%) 
(both P < 0.001).

Median follow‑up, median overall survival, 
and 5‑year breast cancer‑specific survival

The median follow-up after metastatic recurrence using all 
patients was 15 months (IQR 5–30 months) for those with 
MFI < 5 years, 19 months (IQR 6–40 months) for those 
with MFI 5–10 years, and 17 months (IQR 6–37 months) 
for those with MFI > 10 years.

The median overall survival after recurrent meta-
static breast cancer diagnosis was 25  months (range 
1–221 months, Fig. 2). Median overall survival for patients 
with MFI < 5 years was 20 months, while for patients with 
MFI > 10 years it was 35 months. Five-year recurrent meta-
static breast cancer-specific survival rate was 23%, 26%, and 
35% for patients with MFI < 5, 5–10, and > 10 years, respec-
tively. Breast cancer was the cause of death for the majority 
of patients (58%, Table 2). Interestingly, Table 2 also shows 
a lower percentage of patients with MFI > 10 years died of 
breast cancer compared to those with MFI 5–10 years and 
MFI < 5 years (45% vs. 56% and 65%).

Association between MFI and metastatic breast 
cancer‑specific mortality (MBCSM)

Taking into account non-cancer death, cumulative incidence 
estimates (Fig. 3) of metastatic breast cancer-specific mor-
tality (MBCSM) after a subsequent metastatic diagnosis 
were significantly higher among patients with shorter MFI 
(< 5 years) than for those with longer MFI (> 10 years), 
(P < 0.001).

On multivariable Fine–Gray competing risks regression 
(Table 3), as MFI increased, risk of MBCSM decreased: 
patients with 5–10 year or > 10 year MFI had a reduced risk 
of MBCSM compared with a referent group of patients with 
< 5 years MFI [standard hazard ratio (SHR) 0.92, 95% CI 
0.81–1.04; and SHR 0.77, 95% CI 0.65–0.90; P = 0.191 and 
< 0.001, respectively].

Association between other variables and breast 
cancer‑specific mortality after diagnosis 
of metastatic breast cancer

In multivariate analysis, Black patients had a higher risk of 
MBCSM (SHR 1.24, 95% CI 1.08–1.44, P = 0.004) com-
pared with a referent group of White patients after a diag-
nosis of metastatic breast cancer. Patients with higher tumor 
grade (Grade 2 vs. Grade 1 SHR 1.27, 95% CI 0.99–1.63, 
P = 0.062; and Grade 3,4 vs. Grade 1 SHR 1.60, 95% CI 
1.25–2.05, P < 0.001), ER-negative status (vs. ER-positive 
status SHR 1.40, 95% CI 1.17–1.67, P < 0.001), and PR-
negative status (vs. PR-positive status SHR 1.25, 95% CI 
1.07–1.46, P = 0.006) also had a higher risk of MBCSM. 
Finally, patients with a metastatic diagnosis post-2000 had a 
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We performed stepwise multivariable Fine and Gray 
competing risks regression analysis to determine meta-
static breast cancer-specific mortality (MBCSM) as a func-
tion of categories of MFI, taking into account the compet-
ing risk of non-breast cancer death [13]. These categories 
of MFI (< 5  years, 5–10  years, and > 10  years) were 
defined prior to competing risks regression after review-
ing the distribution of MFI within our sample. In the pre-
liminary multivariate model, we selected all co-variables 
with P < 0.10 from univariate Fine–Gray competing risks 
analysis. We subsequently excluded all co-variables with 
P > 0.10 in the preliminary multivariate model. The final 
multivariable model was adjusted for the demographics of 
race, grade, ER status, PR status, and year of metastatic 
diagnosis. We also generated a cumulative incidence plot 
from the Fine–Gray analysis.

After determining favorable prognostic factors from 
competing risks regression, we also compared a subset 
of patients with those prognostic factors against a subset 
without the favorable prognostic factors using unadjusted 
overall survival estimates generated by the Kaplan–Meier 
method.

We determined statistical significance with 2-sided P val-
ues and a threshold of 0.05, performing all statistical analy-
ses using STATA 13.0.

Results

Baseline patient characteristics

We identified 2308 patients whose prior stage 1–3 breast 
cancer diagnosis and subsequent metastatic disease were 
both recorded in SEER. There were 1068 patients with 
MFI < 5 years, 743 with MFI of 5–10 years, and 497 patients 
with MFI > 10 years. As shown in Table 1, age at metastatic 
diagnosis, grade, ER status, PR status, and year of metastatic 
diagnosis were statistically different when compared across 
the three MFI categories (< 5 years, 5–10 years, > 10 years).

Of note, patients were older with increasing MFI (median 
age 59 vs. 62 vs. 66 years, P < 0.001). With respect to race, 
as MFI increased, higher percentages of White (72.57% 
vs. 76.46%) or other race (7.40% vs. 8.85%) patients were 
found, while a lower percentage of Black patients (20.04% 
vs. 14.69%) was found (P = 0.056). Patients with longer MFI 
had the highest percentage of low-grade tumors (7.44%), 
while those with shorter MFI had the highest percentage 
of high-grade tumors (40.36%) (P = 0.002). Patients with 
longer MFI had the highest rate of ER- and PR-positive sta-
tus (68.81%, 55.13%), while those with shorter MFI had a 
higher rate of ER- and PR-negative status (27.25%, 38.58%) 
(both P < 0.001).

Median follow‑up, median overall survival, 
and 5‑year breast cancer‑specific survival

The median follow-up after metastatic recurrence using all 
patients was 15 months (IQR 5–30 months) for those with 
MFI < 5 years, 19 months (IQR 6–40 months) for those 
with MFI 5–10 years, and 17 months (IQR 6–37 months) 
for those with MFI > 10 years.

The median overall survival after recurrent meta-
static breast cancer diagnosis was 25  months (range 
1–221 months, Fig. 2). Median overall survival for patients 
with MFI < 5 years was 20 months, while for patients with 
MFI > 10 years it was 35 months. Five-year recurrent meta-
static breast cancer-specific survival rate was 23%, 26%, and 
35% for patients with MFI < 5, 5–10, and > 10 years, respec-
tively. Breast cancer was the cause of death for the majority 
of patients (58%, Table 2). Interestingly, Table 2 also shows 
a lower percentage of patients with MFI > 10 years died of 
breast cancer compared to those with MFI 5–10 years and 
MFI < 5 years (45% vs. 56% and 65%).

Association between MFI and metastatic breast 
cancer‑specific mortality (MBCSM)

Taking into account non-cancer death, cumulative incidence 
estimates (Fig. 3) of metastatic breast cancer-specific mor-
tality (MBCSM) after a subsequent metastatic diagnosis 
were significantly higher among patients with shorter MFI 
(< 5 years) than for those with longer MFI (> 10 years), 
(P < 0.001).

On multivariable Fine–Gray competing risks regression 
(Table 3), as MFI increased, risk of MBCSM decreased: 
patients with 5–10 year or > 10 year MFI had a reduced risk 
of MBCSM compared with a referent group of patients with 
< 5 years MFI [standard hazard ratio (SHR) 0.92, 95% CI 
0.81–1.04; and SHR 0.77, 95% CI 0.65–0.90; P = 0.191 and 
< 0.001, respectively].

Association between other variables and breast 
cancer‑specific mortality after diagnosis 
of metastatic breast cancer

In multivariate analysis, Black patients had a higher risk of 
MBCSM (SHR 1.24, 95% CI 1.08–1.44, P = 0.004) com-
pared with a referent group of White patients after a diag-
nosis of metastatic breast cancer. Patients with higher tumor 
grade (Grade 2 vs. Grade 1 SHR 1.27, 95% CI 0.99–1.63, 
P = 0.062; and Grade 3,4 vs. Grade 1 SHR 1.60, 95% CI 
1.25–2.05, P < 0.001), ER-negative status (vs. ER-positive 
status SHR 1.40, 95% CI 1.17–1.67, P < 0.001), and PR-
negative status (vs. PR-positive status SHR 1.25, 95% CI 
1.07–1.46, P = 0.006) also had a higher risk of MBCSM. 
Finally, patients with a metastatic diagnosis post-2000 had a 
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lower risk of MBCSM when compared to those with a met-
astatic diagnosis pre-2000 (SHR 0.77, 95% CI 0.65–0.92, 
P = 0.004).

Subset analysis: prognostic factors

The median overall survival of patients after recurrent 
breast cancer metastasis with favorable prognostic factors 
(longer MFI, ER/PR positive, lower grade, White race) was 
40 months compared to a median survival of 8 months for 
those with less favorable prognostic factors (shorter MFI, 
ER/PR negative, higher grade, Black race).

Discussion

Metastatic free interval of greater than 10 years was signifi-
cantly associated with improved recurrent metastatic breast 
cancer 5-year survival and decreased breast cancer-specific 
mortality. Our study is unique in that it was based on US 
population-level data and accounted for prolonged meta-
static free interval of 10 years and beyond as opposed to a 
2- or 5-year MFI cut-off more commonly used in previous 
studies [3–9]. As expected, we also confirmed clinical and 
demographic variables associated with survival. Thus, our 
analysis is consistent with previous studies and adds further 
insights for patients who develop metastatic disease.

Table 1  Patient demographics

Year of metastatic diagnosis reported as < 10 to protect patient confidentiality
*Kruskal–Wallis

Characteristic MFI < 5 years MFI 5–10 years MFI > 10 years P

Number of patients 1068 743 497
Median age (IQR), years 59 (49–71) 62 (53–74) 66 (59–76) < 0.001*
Marital status
 Married 510 (47.75%) 334 (44.95%) 229 (46.08%) 0.316
 Unmarried 506 (47.38%) 356 (47.91%) 237 (47.69%)
 Unknown 52 (4.87%) 53 (7.13%) 31 (6.24%)

Race
 White 775 (72.57%) 568 (76.45%) 380 (76.46%) 0.056
 Black 214 (20.04%) 119 (16.02%) 73 (14.69%)
 Other 79 (7.40%) 56 (7.54%) 44 (8.85%)

Grade
 1 62 (5.81%) 52 (7.00%) 37 (7.44%) 0.002
 2 281 (26.31%) 230 (30.96%) 153 (30.78%)
 3 and 4 431 (40.36%) 403 (35.98%) 329 (37.47%)
 N/A 294 (27.53%) 228 (30.69%) 152 (30.58%)

Histologic type
 Ductal 686 (64.23%) 481 (64.74%) 331 (66.60%) 0.331
 Lobular 123 (11.52%) 101 (13.59%) 51 (10.26%)
 Other 259 (24.25%) 161 (21.67%) 115 (23.14%)

ER status
 Positive 531 (49.72%) 489 (65.81%) 342 (68.81%) < 0.001
 Negative 291 (27.25%) 141 (18.98%) 94 (18.91%)
 Borderline/unknown/not 1990 + Breast 246 (23.03%) 113 (15.21%) 61 (12.27%)

PR status
 Positive 393 (36.8%) 359 (48.32%) 274 (55.13%) < 0.001
 Negative 412 (38.58%) 255 (34.32%) 156 (31.39%)
 Borderline/unknown/not 1990 + Breast 263 (24.63%) 383 (25.62%) 287 (17.31%)

Tumor laterality
 Right-sided 491 (45.97%) 345 (46.43%) 223 (44.87%) 0.090
 Left-sided 512 (47.94%) 334 (44.95%) 226 (45.47%)
 Unknown 65 (6.09%) 64 (8.61%) 48 (9.66%)

Year of metastatic diagnosis
 Pre-2000 169 (15.82%) 42 (5.65%) < 10 (< 2%) < 0.001
 Post-2000 899 (84.18%) 701 (94.35%) > 490 (> 98%)
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lower risk of MBCSM when compared to those with a met-
astatic diagnosis pre-2000 (SHR 0.77, 95% CI 0.65–0.92, 
P = 0.004).

Subset analysis: prognostic factors

The median overall survival of patients after recurrent 
breast cancer metastasis with favorable prognostic factors 
(longer MFI, ER/PR positive, lower grade, White race) was 
40 months compared to a median survival of 8 months for 
those with less favorable prognostic factors (shorter MFI, 
ER/PR negative, higher grade, Black race).

Discussion

Metastatic free interval of greater than 10 years was signifi-
cantly associated with improved recurrent metastatic breast 
cancer 5-year survival and decreased breast cancer-specific 
mortality. Our study is unique in that it was based on US 
population-level data and accounted for prolonged meta-
static free interval of 10 years and beyond as opposed to a 
2- or 5-year MFI cut-off more commonly used in previous 
studies [3–9]. As expected, we also confirmed clinical and 
demographic variables associated with survival. Thus, our 
analysis is consistent with previous studies and adds further 
insights for patients who develop metastatic disease.

Table 1  Patient demographics

Year of metastatic diagnosis reported as < 10 to protect patient confidentiality
*Kruskal–Wallis

Characteristic MFI < 5 years MFI 5–10 years MFI > 10 years P

Number of patients 1068 743 497
Median age (IQR), years 59 (49–71) 62 (53–74) 66 (59–76) < 0.001*
Marital status
 Married 510 (47.75%) 334 (44.95%) 229 (46.08%) 0.316
 Unmarried 506 (47.38%) 356 (47.91%) 237 (47.69%)
 Unknown 52 (4.87%) 53 (7.13%) 31 (6.24%)

Race
 White 775 (72.57%) 568 (76.45%) 380 (76.46%) 0.056
 Black 214 (20.04%) 119 (16.02%) 73 (14.69%)
 Other 79 (7.40%) 56 (7.54%) 44 (8.85%)

Grade
 1 62 (5.81%) 52 (7.00%) 37 (7.44%) 0.002
 2 281 (26.31%) 230 (30.96%) 153 (30.78%)
 3 and 4 431 (40.36%) 403 (35.98%) 329 (37.47%)
 N/A 294 (27.53%) 228 (30.69%) 152 (30.58%)

Histologic type
 Ductal 686 (64.23%) 481 (64.74%) 331 (66.60%) 0.331
 Lobular 123 (11.52%) 101 (13.59%) 51 (10.26%)
 Other 259 (24.25%) 161 (21.67%) 115 (23.14%)

ER status
 Positive 531 (49.72%) 489 (65.81%) 342 (68.81%) < 0.001
 Negative 291 (27.25%) 141 (18.98%) 94 (18.91%)
 Borderline/unknown/not 1990 + Breast 246 (23.03%) 113 (15.21%) 61 (12.27%)

PR status
 Positive 393 (36.8%) 359 (48.32%) 274 (55.13%) < 0.001
 Negative 412 (38.58%) 255 (34.32%) 156 (31.39%)
 Borderline/unknown/not 1990 + Breast 263 (24.63%) 383 (25.62%) 287 (17.31%)

Tumor laterality
 Right-sided 491 (45.97%) 345 (46.43%) 223 (44.87%) 0.090
 Left-sided 512 (47.94%) 334 (44.95%) 226 (45.47%)
 Unknown 65 (6.09%) 64 (8.61%) 48 (9.66%)

Year of metastatic diagnosis
 Pre-2000 169 (15.82%) 42 (5.65%) < 10 (< 2%) < 0.001
 Post-2000 899 (84.18%) 701 (94.35%) > 490 (> 98%)
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Although we cannot definitively explain why longer MFI 
is associated with improved survival, we found that multi-
ple positive prognostic factors are associated with a longer 
time to metastasis (lower grade of tumor and ER/PR-posi-
tive status), consistent with other studies [3–9]. Therefore, 
it is likely that long MFI is a prognostic marker because 
it indicates more indolent disease even after diagnosis of 
metastatic disease. Thus, for patients who are faced with 
the devastating news that they have metastatic breast cancer, 
a longer MFI may indicate that their disease may progress 
more slowly than others with metastatic disease.

This also has implications for stratification of patients 
in clinical trials. Studies of a cohort that is enriched with 
patients with long MFI may be biased towards longer sur-
vival. These findings could also influence treatment strate-
gies; for example, patients with longer MFI could be can-
didates for initial treatment with single-agent endocrine 
therapy (i.e., an aromatase inhibitor (AI)) rather than com-
bination therapy with an AI and CDK4/6 inhibitor, thereby 
reserving the more toxic combination for the second line 
following progression.

Regarding race, it has been found previously that Black 
patients are more likely to be diagnosed with ER−/PR− dis-
ease, which has a worse prognosis [14–19]. Other factors, 
such as delayed diagnosis and delayed treatment of Black 
patients may also contribute to the observed trends [20]. 
This may explain the higher percentage of Black patients 

with shorter observed MFI. The initial breast cancer might 
be diagnosed at a higher stage with further progression, 
leading to a higher risk of MBCSM upon a subsequent meta-
static diagnosis.

Regarding year of metastatic diagnosis, the decreased 
risk of MBCSM in patients with metastatic diagnosis post-
2000 may be associated with the improvement in therapeutic 
agents [21].

Our study has several limitations. SEER does not actively 
follow patients other than to determine vital status [12]. 
Thus, recurrent metastasis is often not recorded in SEER 
unless a patient receives treatment for the recurrent dis-
ease. This results in under-reporting of metastatic recur-
rence because older patients often decline or do not receive 
treatment [22]. It is unclear whether under-ascertainment 
of metastatic disease would create a systematic bias that 
would impact the conclusions of our study. The fact that 
we confirm many elements of prior analyses gives us confi-
dence as to the validity of our findings. Another limitation 
of our study is that we could not include site of recurrent 
metastasis or HER2 status, which have been found to be 
significant prognostic factor in previous studies [5, 6, 23, 
24]. Furthermore, we did not include initial tumor informa-
tion in our model. Rather, we focused on the clinical factors 
of the disease at time of metastasis so that patients can be 

Fig. 2  Overall survival

Table 2  Causes of death Cause of death Overall MFI < 5 years MFI 5–10 years MFI > 10 years

Alive 722 (31.28%) 230 (21.54%) 272 (36.61%) 220 (44.27%)
Breast cancer death 1338 (57.97%) 699 (65.45%) 414 (55.72%) 225 (45.27%)
Other cancer death 111 (4.81%) 70 (6.55%) 20 (2.69%) 21 (4.23%)
Heart disease 44 (1.91%) 20 (1.87%) 14 (1.88%) 10 (2.01%)
Other non-cancer death 93 (4.03%) 49 (4.59%) 23 (3.1%) 21 (4.23%)

Fig. 3  Competing risks regression—cumulative incidence of breast 
cancer death, taking into account the competing risk of non-breast 
cancer death
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We performed stepwise multivariable Fine and Gray 
competing risks regression analysis to determine meta-
static breast cancer-specific mortality (MBCSM) as a func-
tion of categories of MFI, taking into account the compet-
ing risk of non-breast cancer death [13]. These categories 
of MFI (< 5  years, 5–10  years, and > 10  years) were 
defined prior to competing risks regression after review-
ing the distribution of MFI within our sample. In the pre-
liminary multivariate model, we selected all co-variables 
with P < 0.10 from univariate Fine–Gray competing risks 
analysis. We subsequently excluded all co-variables with 
P > 0.10 in the preliminary multivariate model. The final 
multivariable model was adjusted for the demographics of 
race, grade, ER status, PR status, and year of metastatic 
diagnosis. We also generated a cumulative incidence plot 
from the Fine–Gray analysis.

After determining favorable prognostic factors from 
competing risks regression, we also compared a subset 
of patients with those prognostic factors against a subset 
without the favorable prognostic factors using unadjusted 
overall survival estimates generated by the Kaplan–Meier 
method.

We determined statistical significance with 2-sided P val-
ues and a threshold of 0.05, performing all statistical analy-
ses using STATA 13.0.

Results

Baseline patient characteristics

We identified 2308 patients whose prior stage 1–3 breast 
cancer diagnosis and subsequent metastatic disease were 
both recorded in SEER. There were 1068 patients with 
MFI < 5 years, 743 with MFI of 5–10 years, and 497 patients 
with MFI > 10 years. As shown in Table 1, age at metastatic 
diagnosis, grade, ER status, PR status, and year of metastatic 
diagnosis were statistically different when compared across 
the three MFI categories (< 5 years, 5–10 years, > 10 years).

Of note, patients were older with increasing MFI (median 
age 59 vs. 62 vs. 66 years, P < 0.001). With respect to race, 
as MFI increased, higher percentages of White (72.57% 
vs. 76.46%) or other race (7.40% vs. 8.85%) patients were 
found, while a lower percentage of Black patients (20.04% 
vs. 14.69%) was found (P = 0.056). Patients with longer MFI 
had the highest percentage of low-grade tumors (7.44%), 
while those with shorter MFI had the highest percentage 
of high-grade tumors (40.36%) (P = 0.002). Patients with 
longer MFI had the highest rate of ER- and PR-positive sta-
tus (68.81%, 55.13%), while those with shorter MFI had a 
higher rate of ER- and PR-negative status (27.25%, 38.58%) 
(both P < 0.001).

Median follow‑up, median overall survival, 
and 5‑year breast cancer‑specific survival

The median follow-up after metastatic recurrence using all 
patients was 15 months (IQR 5–30 months) for those with 
MFI < 5 years, 19 months (IQR 6–40 months) for those 
with MFI 5–10 years, and 17 months (IQR 6–37 months) 
for those with MFI > 10 years.

The median overall survival after recurrent meta-
static breast cancer diagnosis was 25  months (range 
1–221 months, Fig. 2). Median overall survival for patients 
with MFI < 5 years was 20 months, while for patients with 
MFI > 10 years it was 35 months. Five-year recurrent meta-
static breast cancer-specific survival rate was 23%, 26%, and 
35% for patients with MFI < 5, 5–10, and > 10 years, respec-
tively. Breast cancer was the cause of death for the majority 
of patients (58%, Table 2). Interestingly, Table 2 also shows 
a lower percentage of patients with MFI > 10 years died of 
breast cancer compared to those with MFI 5–10 years and 
MFI < 5 years (45% vs. 56% and 65%).

Association between MFI and metastatic breast 
cancer‑specific mortality (MBCSM)

Taking into account non-cancer death, cumulative incidence 
estimates (Fig. 3) of metastatic breast cancer-specific mor-
tality (MBCSM) after a subsequent metastatic diagnosis 
were significantly higher among patients with shorter MFI 
(< 5 years) than for those with longer MFI (> 10 years), 
(P < 0.001).

On multivariable Fine–Gray competing risks regression 
(Table 3), as MFI increased, risk of MBCSM decreased: 
patients with 5–10 year or > 10 year MFI had a reduced risk 
of MBCSM compared with a referent group of patients with 
< 5 years MFI [standard hazard ratio (SHR) 0.92, 95% CI 
0.81–1.04; and SHR 0.77, 95% CI 0.65–0.90; P = 0.191 and 
< 0.001, respectively].

Association between other variables and breast 
cancer‑specific mortality after diagnosis 
of metastatic breast cancer

In multivariate analysis, Black patients had a higher risk of 
MBCSM (SHR 1.24, 95% CI 1.08–1.44, P = 0.004) com-
pared with a referent group of White patients after a diag-
nosis of metastatic breast cancer. Patients with higher tumor 
grade (Grade 2 vs. Grade 1 SHR 1.27, 95% CI 0.99–1.63, 
P = 0.062; and Grade 3,4 vs. Grade 1 SHR 1.60, 95% CI 
1.25–2.05, P < 0.001), ER-negative status (vs. ER-positive 
status SHR 1.40, 95% CI 1.17–1.67, P < 0.001), and PR-
negative status (vs. PR-positive status SHR 1.25, 95% CI 
1.07–1.46, P = 0.006) also had a higher risk of MBCSM. 
Finally, patients with a metastatic diagnosis post-2000 had a 
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informed of prognosis even when not much is known about 
their prior tumor—whether they cannot recall or the records 
are lost over time.

An additional limitation is that our cohort included 
only 212 patients with a metastatic diagnosis before the 
year 2000 compared with 2096 after the year 2000. Thus, 
our length of follow-up for patients with MFI > 10 years 
was limited past 5 years. One explanation is that SEER 
included fewer registries before 2000, thus capturing 

fewer patients [25]. However, that our patients were 
skewed to more recent years improves the contemporary 
nature of our findings. Finally, we emphasize the impor-
tance of distinguishing clinical significance from statisti-
cal significance, as clinicians and patients must discern 
whether these statistically significant findings are clini-
cally meaningful. We acknowledge that treatment strate-
gies may not change based on these differences at this 
time.

Table 3  Multivariable Fine and 
Gray competing risks regression 
for breast cancer-specific 
mortality among patients with 
subsequent metastatic breast 
cancer

*Not included in multivariate model

Characteristic Univariate analysis Multivariate analysis

SHR (95% CI) P SHR (95% CI) P

Metastatic free interval
 <5 years 1.0 (ref) 1.0 (ref)
 5–10 years 0.82 (0.73–0.93) < 0.001 0.92 (0.81–1.04) 0.191
 >10 years 0.65 (0.56–0.76) < 0.001 0.77 (0.65–0.90) < 0.001

Age (per year increase) 1.00 (0.99–1.00) 0.172 *
Marital status
 Married 1.0 (ref) *
 Not married 1.10 (0.99–1.23) 0.087 *
 Unknown 1.17 (0.93–1.47) 0.179 *

Race
 White 1.0 (ref) 1.0 (ref)
 Black 1.30 (1.13–1.49) < 0.001 1.24 (1.08–1.44) 0.003
 Other 1.05 (0.85–1.30) 0.629 1.11 (0.90–1.38) 0.332

Grade
 1 1.0 (ref) 1.0 (ref)
 2 1.34 (1.04–1.71) 0.022 1.27 (0.99–1.63) 0.062
 3 and 4 2.00 (1.57–2.55) < 0.001 1.60 (1.25–2.05) < 0.001
 N/A 1.47 (1.15–1.89) 0.002 1.24 (0.96–1.59) 0.099

Histologic type
 Ductal 1.0 (ref) *
 Lobular 0.94 (0.80–1.09) 0.404 *
 Other 0.99 (0.86–1.13) 0.874 *

ER status
 Positive 1.0 (ref) 1.0 (ref)
 Negative 1.90 (1.66–2.18) < 0.001 1.40 (1.17–1.67) < 0.001
 Borderline/unknown/not 1990 + Breast 1.59 (1.37–1.84) < 0.001 1.75 (1.18–2.61) 0.005

PR status
 Positive 1.0 (ref) 1.0 (ref)
 Negative 1.67 (1.48–1.89) < 0.001 1.25 (1.07–1.46) 0.006
 Borderline/unknown/not 1990 + Breast 1.58 (1.36–1.83) < 0.001 0.90 (0.61–1.33) 0.613

Tumor laterality
 Right-sided 1.0 (ref) *
 Left-sided 1.01 (0.90–1.12) 0.916 *
 Unknown 0.77 (0.61–0.97) 0.026 *

Year of metastatic diagnosis
 Pre-2000 1.0 (ref) 1.0 (ref)
 Post-2000 0.67 (0.57–0.79) < 0.001 0.77 (0.65–0.92) 0.004
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lower risk of MBCSM when compared to those with a met-
astatic diagnosis pre-2000 (SHR 0.77, 95% CI 0.65–0.92, 
P = 0.004).

Subset analysis: prognostic factors

The median overall survival of patients after recurrent 
breast cancer metastasis with favorable prognostic factors 
(longer MFI, ER/PR positive, lower grade, White race) was 
40 months compared to a median survival of 8 months for 
those with less favorable prognostic factors (shorter MFI, 
ER/PR negative, higher grade, Black race).

Discussion

Metastatic free interval of greater than 10 years was signifi-
cantly associated with improved recurrent metastatic breast 
cancer 5-year survival and decreased breast cancer-specific 
mortality. Our study is unique in that it was based on US 
population-level data and accounted for prolonged meta-
static free interval of 10 years and beyond as opposed to a 
2- or 5-year MFI cut-off more commonly used in previous 
studies [3–9]. As expected, we also confirmed clinical and 
demographic variables associated with survival. Thus, our 
analysis is consistent with previous studies and adds further 
insights for patients who develop metastatic disease.

Table 1  Patient demographics

Year of metastatic diagnosis reported as < 10 to protect patient confidentiality
*Kruskal–Wallis

Characteristic MFI < 5 years MFI 5–10 years MFI > 10 years P

Number of patients 1068 743 497
Median age (IQR), years 59 (49–71) 62 (53–74) 66 (59–76) < 0.001*
Marital status
 Married 510 (47.75%) 334 (44.95%) 229 (46.08%) 0.316
 Unmarried 506 (47.38%) 356 (47.91%) 237 (47.69%)
 Unknown 52 (4.87%) 53 (7.13%) 31 (6.24%)

Race
 White 775 (72.57%) 568 (76.45%) 380 (76.46%) 0.056
 Black 214 (20.04%) 119 (16.02%) 73 (14.69%)
 Other 79 (7.40%) 56 (7.54%) 44 (8.85%)

Grade
 1 62 (5.81%) 52 (7.00%) 37 (7.44%) 0.002
 2 281 (26.31%) 230 (30.96%) 153 (30.78%)
 3 and 4 431 (40.36%) 403 (35.98%) 329 (37.47%)
 N/A 294 (27.53%) 228 (30.69%) 152 (30.58%)

Histologic type
 Ductal 686 (64.23%) 481 (64.74%) 331 (66.60%) 0.331
 Lobular 123 (11.52%) 101 (13.59%) 51 (10.26%)
 Other 259 (24.25%) 161 (21.67%) 115 (23.14%)

ER status
 Positive 531 (49.72%) 489 (65.81%) 342 (68.81%) < 0.001
 Negative 291 (27.25%) 141 (18.98%) 94 (18.91%)
 Borderline/unknown/not 1990 + Breast 246 (23.03%) 113 (15.21%) 61 (12.27%)

PR status
 Positive 393 (36.8%) 359 (48.32%) 274 (55.13%) < 0.001
 Negative 412 (38.58%) 255 (34.32%) 156 (31.39%)
 Borderline/unknown/not 1990 + Breast 263 (24.63%) 383 (25.62%) 287 (17.31%)

Tumor laterality
 Right-sided 491 (45.97%) 345 (46.43%) 223 (44.87%) 0.090
 Left-sided 512 (47.94%) 334 (44.95%) 226 (45.47%)
 Unknown 65 (6.09%) 64 (8.61%) 48 (9.66%)

Year of metastatic diagnosis
 Pre-2000 169 (15.82%) 42 (5.65%) < 10 (< 2%) < 0.001
 Post-2000 899 (84.18%) 701 (94.35%) > 490 (> 98%)
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Conclusion

In conclusion, patients with a new diagnosis of metastatic 
breast cancer with very prolonged MFI (> 10 years) have 
higher breast cancer-specific 5-year survival compared to 
those with shorter MFI. These patients have more favorable 
prognostic factors as well. These findings can be used to 
counsel patients and inform interpretation of clinical trials.
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We performed stepwise multivariable Fine and Gray 
competing risks regression analysis to determine meta-
static breast cancer-specific mortality (MBCSM) as a func-
tion of categories of MFI, taking into account the compet-
ing risk of non-breast cancer death [13]. These categories 
of MFI (< 5  years, 5–10  years, and > 10  years) were 
defined prior to competing risks regression after review-
ing the distribution of MFI within our sample. In the pre-
liminary multivariate model, we selected all co-variables 
with P < 0.10 from univariate Fine–Gray competing risks 
analysis. We subsequently excluded all co-variables with 
P > 0.10 in the preliminary multivariate model. The final 
multivariable model was adjusted for the demographics of 
race, grade, ER status, PR status, and year of metastatic 
diagnosis. We also generated a cumulative incidence plot 
from the Fine–Gray analysis.

After determining favorable prognostic factors from 
competing risks regression, we also compared a subset 
of patients with those prognostic factors against a subset 
without the favorable prognostic factors using unadjusted 
overall survival estimates generated by the Kaplan–Meier 
method.

We determined statistical significance with 2-sided P val-
ues and a threshold of 0.05, performing all statistical analy-
ses using STATA 13.0.

Results

Baseline patient characteristics

We identified 2308 patients whose prior stage 1–3 breast 
cancer diagnosis and subsequent metastatic disease were 
both recorded in SEER. There were 1068 patients with 
MFI < 5 years, 743 with MFI of 5–10 years, and 497 patients 
with MFI > 10 years. As shown in Table 1, age at metastatic 
diagnosis, grade, ER status, PR status, and year of metastatic 
diagnosis were statistically different when compared across 
the three MFI categories (< 5 years, 5–10 years, > 10 years).

Of note, patients were older with increasing MFI (median 
age 59 vs. 62 vs. 66 years, P < 0.001). With respect to race, 
as MFI increased, higher percentages of White (72.57% 
vs. 76.46%) or other race (7.40% vs. 8.85%) patients were 
found, while a lower percentage of Black patients (20.04% 
vs. 14.69%) was found (P = 0.056). Patients with longer MFI 
had the highest percentage of low-grade tumors (7.44%), 
while those with shorter MFI had the highest percentage 
of high-grade tumors (40.36%) (P = 0.002). Patients with 
longer MFI had the highest rate of ER- and PR-positive sta-
tus (68.81%, 55.13%), while those with shorter MFI had a 
higher rate of ER- and PR-negative status (27.25%, 38.58%) 
(both P < 0.001).

Median follow‑up, median overall survival, 
and 5‑year breast cancer‑specific survival

The median follow-up after metastatic recurrence using all 
patients was 15 months (IQR 5–30 months) for those with 
MFI < 5 years, 19 months (IQR 6–40 months) for those 
with MFI 5–10 years, and 17 months (IQR 6–37 months) 
for those with MFI > 10 years.

The median overall survival after recurrent meta-
static breast cancer diagnosis was 25  months (range 
1–221 months, Fig. 2). Median overall survival for patients 
with MFI < 5 years was 20 months, while for patients with 
MFI > 10 years it was 35 months. Five-year recurrent meta-
static breast cancer-specific survival rate was 23%, 26%, and 
35% for patients with MFI < 5, 5–10, and > 10 years, respec-
tively. Breast cancer was the cause of death for the majority 
of patients (58%, Table 2). Interestingly, Table 2 also shows 
a lower percentage of patients with MFI > 10 years died of 
breast cancer compared to those with MFI 5–10 years and 
MFI < 5 years (45% vs. 56% and 65%).

Association between MFI and metastatic breast 
cancer‑specific mortality (MBCSM)

Taking into account non-cancer death, cumulative incidence 
estimates (Fig. 3) of metastatic breast cancer-specific mor-
tality (MBCSM) after a subsequent metastatic diagnosis 
were significantly higher among patients with shorter MFI 
(< 5 years) than for those with longer MFI (> 10 years), 
(P < 0.001).

On multivariable Fine–Gray competing risks regression 
(Table 3), as MFI increased, risk of MBCSM decreased: 
patients with 5–10 year or > 10 year MFI had a reduced risk 
of MBCSM compared with a referent group of patients with 
< 5 years MFI [standard hazard ratio (SHR) 0.92, 95% CI 
0.81–1.04; and SHR 0.77, 95% CI 0.65–0.90; P = 0.191 and 
< 0.001, respectively].

Association between other variables and breast 
cancer‑specific mortality after diagnosis 
of metastatic breast cancer

In multivariate analysis, Black patients had a higher risk of 
MBCSM (SHR 1.24, 95% CI 1.08–1.44, P = 0.004) com-
pared with a referent group of White patients after a diag-
nosis of metastatic breast cancer. Patients with higher tumor 
grade (Grade 2 vs. Grade 1 SHR 1.27, 95% CI 0.99–1.63, 
P = 0.062; and Grade 3,4 vs. Grade 1 SHR 1.60, 95% CI 
1.25–2.05, P < 0.001), ER-negative status (vs. ER-positive 
status SHR 1.40, 95% CI 1.17–1.67, P < 0.001), and PR-
negative status (vs. PR-positive status SHR 1.25, 95% CI 
1.07–1.46, P = 0.006) also had a higher risk of MBCSM. 
Finally, patients with a metastatic diagnosis post-2000 had a 
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Breast cancer was the most common cancer in 
women and ranks as the second cause of death for 
females in the world. In 2011, approximate 39,520 
women died of breast cancer in United States.(1) 
About 30% of patients with early-stage tumors will 
occur distant metastases after primary treatment.(2) 
Although combined therapy decreased mortality rates, 
recurrence or distant metastasis of breast cancer 
(MBC) patients remains a leading cause of death.(3) 
The average overall survival time of MBC is about 3 
years.(4) Thus, early diagnosis for MBC could obtain 
timely treatment, which favors a better prognosis. 

Imaging diagnosis methods, such as contrast 
enhanced computed tomography (CT), magnetic 
resonance imaging (MRI) and positron emission 
tomography CT (PET-CT), are routinely used in 
surveillance of MBC, which have high accuracy in the 
detection of existing metastases. However, it is dif cult 
to make an early prediction of metastases or recurrent 
of breast cancer due to lack of typical symptoms or 
signs.(5-8) Serological examination including tumor 
markers is used for the monitoring of metastatic 

disease during treatment, though its accuracy is not 
high.(9,10) To reduce metastases-related mortality, the 
development of new methods for early prediction of 
MBC is very meaningful. 

Tongue diagnosis is an important diagnostic 
method in Chinese medicine (CM), and tongue 
appearance is an outer manifestation of the status 
of human body, which reflects the characteristics 
of pathogenic factors and condition of the internal 
organs.(11,12) Sublingual nodules are important features 
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character was evaluated by Chi square test and two-
independent-sample test. The optimal cut-off of UA 
level to diagnose sublingual nodules was determined 
by receiver operating curve (ROC) analysis. Statistical 
analysis was performed by SPSS 16.0 software 
(Chicago, USA). A P-value<0.05 was considered 
statistical signi cance.

RESULTS
Characteristics of Patients 

The age of patients ranged from 32 to 79 years 
with a median age of 51 years. Median survival was 
70.0 months (range, 36–165 months). Fifty- ve (47.0%) 
patients had suffered a relapse and 29 (24.8%) patients 
had died by their most recent follow-up visit. 

Diagnostic Value of Sublingual Nodules Status 
for MBC

Pat ients  wi th  sub l ingual  nodules had a 
higher risk of recurrence and/or metastasis than 
those without it (Table 1, P<0.001). No significant 
differences were observed in baseline characteristics 
between patients with sublingual nodules and 
patients without it (P>0.05, Table 2). There was no 
signi cant difference in diagnosis of recurrence and/or 
metastasis between the status of sublingual nodules 
and the traditional diagnostic criteria (P=0.845). Kappa 
was 0.553 (P<0.001). The sensitivity, specificity, 
positive predictive value and negative predictive value 
were 74.5%, 80.6%, 77.4% and 78.1%, respectively.

higher in patients with sublingual nodules than patients 
without it in this study (Table 3, P=0.001). We calculated 
an optimal cut-off level for UA as 290 μmol/L (normal 
range 150–400 μmol/L) to diagnose sublingual nodules 
by ROC analysis (Figure 2, Table 4). In addition, 
there was no significant difference for the numbers of 

Table 1. Relationship between the Status of 
Sublingual Nodules and Recurrence and/or 

Metastasis of Breast Cancer (Case)

Recurrence 
and/or metastasis

Sublingual nodule
χ2 P

Positive Negative

Yes 41 14
35.827 <0.001

No 12 50

Table 2. Baseline Characteristics of 
Patients with/without Breast Cancer (Case)

Clinicopathological 
parameter

Sublingual nodule Positive 
rate (%) χ2 P

Positive Negative

Primary tumor (T)

T1 17 26 39.5

T2 30 33 47.6 1.096 0.578

T3/T4   6   5 54.5

Lymph node (N)

N0 20 30 40.0

N1 23 20 53.5
1.977 0.577

N2   5   6 45.5

N3   5   8 38.5

TNM stage

Ⅰ 11 18 37.9

Ⅱ 27 30 47.4 0.853 0.653

Ⅲ/Ⅳ 15 16 48.4

Histotype

Invasive ductal breast 
carcinoma

44 42 51.2

Other invasive breast 
cancer

  8 18 30.8 4.885 0.087

Noninvasive 
carcinoma (intraductal 
carcinoma and lobular 
carcinoma)

  1   4 20.0

ER

Positive 25 32 43.9
0.093 0.760

Negative 28 32 46.7

PR

Positive 18 30 37.5
1.998 0.158

Negative 35 34 50.7

Her-2

Positive 27 33 45.0
0.004 0.947

Negative 26 31 45.6

Notes: ER: estrogen receptor, PR: progesterone receptor, 
Her-2: human epithelial growth factor receptor-2; TNM: tumor 
node metastasis

Diagnostic Value of Serological Examination for 
Status of Sublingual Nodules  

No significant difference was found in TC, TG, 
CA153 and CEA levels between patients with and 
without sublingual nodules. Interestingly, UA level was 

Table 3. Serological Examination of Patients with Breast Cancer [Median (Quartile Interval)]
Sublingual nodule Blood UA (μmol/L) TC (mmol/L) TG (mmol/L) CA153 (U/mL) CEA (μg/L)

Positive 277.85 (77.30) 5.26 (1.47) 1.20 (1.10)  14.19 (14.39) 2.32 (2.14)

Negative 236.14 (48.15) 5.28 (1.95) 1.38 (1.35)  12.00 (11.01) 2.18 (2.20)

P         0.001      0.957      0.702         0.242 0.218

Notes: UA: uric acid; TC: total cholesterol; TG: triglyceride; CA153: carbohydrate antigen 153; CEA: carcinoembryonic antigen
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of tongue, which are the pathological products that 
result from phlegm and dampness stagnated in the 
back of the tongue. The presence of sublingual nodules 
is a sign of stagnation of phlegm. According to the CM 
theory, stagnation of phlegm, poison and blood stasis 
are the principal pathological factors of tumors including 
breast cancer. Stagnation and invasion of phlegm 
elsewhere is the pivotal pathogenesis of recurrence and 
metastasis of breast cancer.(13) Therefore, we assumed 
that sublingual nodules may be a predicted marker for 
recurrence and/or metastasis in breast cancer patients.

Blood uric acid (UA) is an end product from purine 
derivatives in human metabolism. Various diseases 
such as excess adiposity, diabetes, cardiovascular 
disease go along with elevated levels of UA, because 
of metabolic disorders.(14,15) Elevated UA level under 
normal range has been shown to increase risk of 
metabolic syndrome.(15,16) The metabolic syndrome 
was a risk factor for the development and progression 
of breast cancer.(17) Thus, UA may be an important 
bridge between the formation of sublingual nodules and 
recurrence and/or metastatic breast cancer.

The purpose of this study is to evaluate the 
diagnostic significance of sublingual nodules for 
recurrence and/or metastasis of patients with breast 
cancer and further to explore the relationship between 
sublingual nodules and UA level. 

METHODS
Ethics

This study was approved by the local ethics 
committee of Tianjin Medical University Cancer Institute 
and Hospital (No. bc2015002). The procedures were 
performed according to the approved guidelines and 
Helsinki Declaration. Informed consents were obtained 
from all participants involved in this study.

Inclusion and Exclusion Criteria
Major inclusion criteria were as follows: female; 

aged 18 years or older; pathological testing for all 
patients to diagnose breast cancer. Major exclusion 
criteria were as follows: concurrent cancer; pregnant 
or breastfeeding women; severe mental disorder; 
incomplete medical records; patients who did not 
undergo regular re-examination.

Patients
Totally, 117 patients with breast cancer in stage 

Ⅰ–Ⅳ, according to American Joint Committee on 
Cancer (AJCC) stage standard for breast cancer 
(Version 2010),(18) admitted in Tianjin Medical 
University Cancer Institute and Hospital from 
December 2009 to September 2011 were included 
in this study, among which there were 55 patients 
con rmed with recurrence and/or metastasis. Contrast 
enhanced CT, MRI, PET-CT or biopsy were performed 
to con rm their local recurrence or distant metastasis. 
Patients were informed that the detail information of 
face have not been collected on photos.

Investigation Indices
All photos of patients' tongue were taken within 1 

month after regular re-examined by CT, MRI, PET-CT and 
biopsy. The presence of sublingual nodules was regarded 
as positive results (Figure 1). Immunohistochemical testing 
for all patients was performed to con rm the expressions 
of estrogen receptor (ER), progesterone receptor 
(PR), and human epidermal growth factor receptor-2 
(Her-2). All antibodies of ER (ab3575), PR (ab63605), 
and Her-2 (ab16901) were obtained from Abcam (USA). 
Pathological testing for all patients was performed to 
confirm tumor node metastasis (TNM) classification. 
Serological examinations, including UA, total cholesterol 
(TC), triglyceride (TG), carbohydrate antigen 153 (CA153) 
and carcinoembryonic antigen (CEA), were detected 
within 1 month before or after the photos taken.

Figure 1. Status of Sublingual Nodules
Notes: A: Positive of sublingual nodules: several nodules 

on the sublingual mucosa. B: Negative of sublingual nodules: 
the smooth sublingual mucosa.

A B

Statistical Analysis
Screening test for the status of sublingual 

nodules, χ2 test for paired data and Kappa test were 
used to determine the diagnostic value for recurrence 
and/or metastasis in breast cancer pat ients. 
Kolmogorov-Smirnov test was used to determine the 
distribution of UA, TC, TG, CA153 and CEA. Data with 
the skewed distribution were presented as median 
(quartile interval). The association between the 
status of sublingual nodules and Clinico-pathological 
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recurrence and/or metastasis of breast cancer.

Study showed that the levels of TG and TC were 
higher in phlegm turbidity syndrome.(24) Furthermore, 
serum UA level was found to be a risk factor of 
metabolic syndrome.(16) In our study, there was no 
signi cant difference observed in TC, TG, CA153 and 
CEA levels between patients with sublingual nodules 
and patients without it. However, the level of serum 
UA was significantly associated with the status of 
sublingual nodules. The optimal cut-off value of UA to 
diagnose the sublingual nodules was 290 μmol/L. 

The correlativity between serum UA level and 
prognosis of patients with cancer has been widely 
investigated. Boffetta, et al(25) demonstrated that 
patients with gout had more incidence of cancer 
and proposed hyperuricemia may be an early 
manifestation of the carcinogenic process. The 
UA level at time of diagnosis as an independent 
prognostic factor in patients with pancreatic cancer 
was found by Stotz, et al  rstly.(14) The optimal cut-off 
value of UA for pancreatic cancer prognostic prediction 
is 5.1 mg/dL (normal range 3.4–7.0 mg/dL), which is 
basically consistent with our study ( 290 μmol/L). In 
this study, the UA level was significantly correlated 
with recurrence and/or metastatic breast cancer. UA 
is a pro-inflammatory factor that stimulates human 
mononuclear cells to produce interleukin (IL)-1β, 
IL-6, and tumor necrosis factor (TNF)-α. (26) In 
addition, infusion of UA into mice also leads to a 
marked increase in circulating TNF-α levels.(27) 
It is well known that inflammation itself and these 
inflammatory factors such as TNF-α and IL-6 are 
all significantly related to tumor progression.(28,29) 
Therefore, these studies indicate that UA is an indirect 
pro-tumor factor, and whether there are direct effects 
needs further investigation. Although the mechanism 
how UA affects recurrence and/or metastasis of breast 
cancer is unclear and deserves further research, our 
results indicated that breast cancer patients should 
regularly monitor UA levels to predict recurrence or 
metastasis risks. Besides, low purine diets for gout 
patients may be also bene cial to patient with breast 
cancer to prevent recurrence or metastasis.

One major l imitation of this study is that 
the sample size is relatively small, and the study 
is retrospective. A large number of multicenter 
prospective randomized trials should be undertaken 

Table 4. Relationship between Blood UA, 
Sublingual Nodules, and Recurrence and/or 

Metastasis of Breast Cancer (Case)

Variable
Blood UA 
(μmol/L)    χ2 P

<290 290

Sublingual nodule Positive 30 23
16.020 <0.001

Negative 57   7

Recurrence and/or 
metastasis

Yes 31 24
17.628 <0.001

No 56   6

Note: UA: uric acid

Figure 2. Receiver Operating Curve of Sublingual 
Nodules and Blood Uric Acid Levels
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sublingual nodules in patients with different UA levels, 
7.5±2.5 in low-UA group (<290 μmol/L) and 8.0±4.6 
in high-UA group ( 290 μmol/L, P=0.585). The elevated 
UA level ( 290 μmol/L) were significantly correlated 
with recurrence and/or metastatic of patients with breast 
cancer (χ2=17.628, P<0.001, Table 4). 

DISCUSSION
Recent years, the relationships between tongue 

diagnosis and diseases, including cancer(19-21) and 
appendicitis(22) have been explored. For example, our 
previous study found that the nodule and eminence 
on frenulum labii superioris was potential diagnostic 
markers for metastatic colorectal cancer.(21) And 
purple-bluish tongue was signi cantly correlated with 
increased platelet and associated with recurrence of 
epithelial ovarian cancer.(23)

Dramatically, our data demonstrated that breast 
cancer patients with sublingual nodules had a higher 
risk of recurrence and/or metastasis. There was no 
signi cant difference in diagnosis of recurrence or/and 
metastasis between the status of sublingual nodules 
and the traditional diagnostic criteria. The Kappa 
test proved a good consistency. Hence, our results 
indicated that the sublingual nodules could predict 
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character was evaluated by Chi square test and two-
independent-sample test. The optimal cut-off of UA 
level to diagnose sublingual nodules was determined 
by receiver operating curve (ROC) analysis. Statistical 
analysis was performed by SPSS 16.0 software 
(Chicago, USA). A P-value<0.05 was considered 
statistical signi cance.

RESULTS
Characteristics of Patients 

The age of patients ranged from 32 to 79 years 
with a median age of 51 years. Median survival was 
70.0 months (range, 36–165 months). Fifty- ve (47.0%) 
patients had suffered a relapse and 29 (24.8%) patients 
had died by their most recent follow-up visit. 

Diagnostic Value of Sublingual Nodules Status 
for MBC

Pat ients  wi th  sub l ingual  nodules had a 
higher risk of recurrence and/or metastasis than 
those without it (Table 1, P<0.001). No significant 
differences were observed in baseline characteristics 
between patients with sublingual nodules and 
patients without it (P>0.05, Table 2). There was no 
signi cant difference in diagnosis of recurrence and/or 
metastasis between the status of sublingual nodules 
and the traditional diagnostic criteria (P=0.845). Kappa 
was 0.553 (P<0.001). The sensitivity, specificity, 
positive predictive value and negative predictive value 
were 74.5%, 80.6%, 77.4% and 78.1%, respectively.

higher in patients with sublingual nodules than patients 
without it in this study (Table 3, P=0.001). We calculated 
an optimal cut-off level for UA as 290 μmol/L (normal 
range 150–400 μmol/L) to diagnose sublingual nodules 
by ROC analysis (Figure 2, Table 4). In addition, 
there was no significant difference for the numbers of 

Table 1. Relationship between the Status of 
Sublingual Nodules and Recurrence and/or 

Metastasis of Breast Cancer (Case)

Recurrence 
and/or metastasis

Sublingual nodule
χ2 P

Positive Negative

Yes 41 14
35.827 <0.001

No 12 50

Table 2. Baseline Characteristics of 
Patients with/without Breast Cancer (Case)

Clinicopathological 
parameter

Sublingual nodule Positive 
rate (%) χ2 P

Positive Negative

Primary tumor (T)

T1 17 26 39.5

T2 30 33 47.6 1.096 0.578

T3/T4   6   5 54.5

Lymph node (N)

N0 20 30 40.0

N1 23 20 53.5
1.977 0.577

N2   5   6 45.5

N3   5   8 38.5

TNM stage

Ⅰ 11 18 37.9

Ⅱ 27 30 47.4 0.853 0.653

Ⅲ/Ⅳ 15 16 48.4

Histotype

Invasive ductal breast 
carcinoma

44 42 51.2

Other invasive breast 
cancer

  8 18 30.8 4.885 0.087

Noninvasive 
carcinoma (intraductal 
carcinoma and lobular 
carcinoma)

  1   4 20.0

ER

Positive 25 32 43.9
0.093 0.760

Negative 28 32 46.7

PR

Positive 18 30 37.5
1.998 0.158

Negative 35 34 50.7

Her-2

Positive 27 33 45.0
0.004 0.947

Negative 26 31 45.6

Notes: ER: estrogen receptor, PR: progesterone receptor, 
Her-2: human epithelial growth factor receptor-2; TNM: tumor 
node metastasis

Diagnostic Value of Serological Examination for 
Status of Sublingual Nodules  

No significant difference was found in TC, TG, 
CA153 and CEA levels between patients with and 
without sublingual nodules. Interestingly, UA level was 

Table 3. Serological Examination of Patients with Breast Cancer [Median (Quartile Interval)]
Sublingual nodule Blood UA (μmol/L) TC (mmol/L) TG (mmol/L) CA153 (U/mL) CEA (μg/L)

Positive 277.85 (77.30) 5.26 (1.47) 1.20 (1.10)  14.19 (14.39) 2.32 (2.14)

Negative 236.14 (48.15) 5.28 (1.95) 1.38 (1.35)  12.00 (11.01) 2.18 (2.20)

P         0.001      0.957      0.702         0.242 0.218

Notes: UA: uric acid; TC: total cholesterol; TG: triglyceride; CA153: carbohydrate antigen 153; CEA: carcinoembryonic antigen
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character was evaluated by Chi square test and two-
independent-sample test. The optimal cut-off of UA 
level to diagnose sublingual nodules was determined 
by receiver operating curve (ROC) analysis. Statistical 
analysis was performed by SPSS 16.0 software 
(Chicago, USA). A P-value<0.05 was considered 
statistical signi cance.
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positive predictive value and negative predictive value 
were 74.5%, 80.6%, 77.4% and 78.1%, respectively.
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Table 1. Relationship between the Status of 
Sublingual Nodules and Recurrence and/or 
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Recurrence 
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χ2 P
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Her-2: human epithelial growth factor receptor-2; TNM: tumor 
node metastasis

Diagnostic Value of Serological Examination for 
Status of Sublingual Nodules  

No significant difference was found in TC, TG, 
CA153 and CEA levels between patients with and 
without sublingual nodules. Interestingly, UA level was 

Table 3. Serological Examination of Patients with Breast Cancer [Median (Quartile Interval)]
Sublingual nodule Blood UA (μmol/L) TC (mmol/L) TG (mmol/L) CA153 (U/mL) CEA (μg/L)

Positive 277.85 (77.30) 5.26 (1.47) 1.20 (1.10)  14.19 (14.39) 2.32 (2.14)

Negative 236.14 (48.15) 5.28 (1.95) 1.38 (1.35)  12.00 (11.01) 2.18 (2.20)

P         0.001      0.957      0.702         0.242 0.218

Notes: UA: uric acid; TC: total cholesterol; TG: triglyceride; CA153: carbohydrate antigen 153; CEA: carcinoembryonic antigen

• 744 • Chin J Integr Med 2018 Oct;24(10):741-745

recurrence and/or metastasis of breast cancer.

Study showed that the levels of TG and TC were 
higher in phlegm turbidity syndrome.(24) Furthermore, 
serum UA level was found to be a risk factor of 
metabolic syndrome.(16) In our study, there was no 
signi cant difference observed in TC, TG, CA153 and 
CEA levels between patients with sublingual nodules 
and patients without it. However, the level of serum 
UA was significantly associated with the status of 
sublingual nodules. The optimal cut-off value of UA to 
diagnose the sublingual nodules was 290 μmol/L. 

The correlativity between serum UA level and 
prognosis of patients with cancer has been widely 
investigated. Boffetta, et al(25) demonstrated that 
patients with gout had more incidence of cancer 
and proposed hyperuricemia may be an early 
manifestation of the carcinogenic process. The 
UA level at time of diagnosis as an independent 
prognostic factor in patients with pancreatic cancer 
was found by Stotz, et al  rstly.(14) The optimal cut-off 
value of UA for pancreatic cancer prognostic prediction 
is 5.1 mg/dL (normal range 3.4–7.0 mg/dL), which is 
basically consistent with our study ( 290 μmol/L). In 
this study, the UA level was significantly correlated 
with recurrence and/or metastatic breast cancer. UA 
is a pro-inflammatory factor that stimulates human 
mononuclear cells to produce interleukin (IL)-1β, 
IL-6, and tumor necrosis factor (TNF)-α. (26) In 
addition, infusion of UA into mice also leads to a 
marked increase in circulating TNF-α levels.(27) 
It is well known that inflammation itself and these 
inflammatory factors such as TNF-α and IL-6 are 
all significantly related to tumor progression.(28,29) 
Therefore, these studies indicate that UA is an indirect 
pro-tumor factor, and whether there are direct effects 
needs further investigation. Although the mechanism 
how UA affects recurrence and/or metastasis of breast 
cancer is unclear and deserves further research, our 
results indicated that breast cancer patients should 
regularly monitor UA levels to predict recurrence or 
metastasis risks. Besides, low purine diets for gout 
patients may be also bene cial to patient with breast 
cancer to prevent recurrence or metastasis.

One major l imitation of this study is that 
the sample size is relatively small, and the study 
is retrospective. A large number of multicenter 
prospective randomized trials should be undertaken 

Table 4. Relationship between Blood UA, 
Sublingual Nodules, and Recurrence and/or 

Metastasis of Breast Cancer (Case)

Variable
Blood UA 
(μmol/L)    χ2 P

<290 290

Sublingual nodule Positive 30 23
16.020 <0.001

Negative 57   7

Recurrence and/or 
metastasis

Yes 31 24
17.628 <0.001

No 56   6

Note: UA: uric acid

Figure 2. Receiver Operating Curve of Sublingual 
Nodules and Blood Uric Acid Levels
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sublingual nodules in patients with different UA levels, 
7.5±2.5 in low-UA group (<290 μmol/L) and 8.0±4.6 
in high-UA group ( 290 μmol/L, P=0.585). The elevated 
UA level ( 290 μmol/L) were significantly correlated 
with recurrence and/or metastatic of patients with breast 
cancer (χ2=17.628, P<0.001, Table 4). 

DISCUSSION
Recent years, the relationships between tongue 

diagnosis and diseases, including cancer(19-21) and 
appendicitis(22) have been explored. For example, our 
previous study found that the nodule and eminence 
on frenulum labii superioris was potential diagnostic 
markers for metastatic colorectal cancer.(21) And 
purple-bluish tongue was signi cantly correlated with 
increased platelet and associated with recurrence of 
epithelial ovarian cancer.(23)

Dramatically, our data demonstrated that breast 
cancer patients with sublingual nodules had a higher 
risk of recurrence and/or metastasis. There was no 
signi cant difference in diagnosis of recurrence or/and 
metastasis between the status of sublingual nodules 
and the traditional diagnostic criteria. The Kappa 
test proved a good consistency. Hence, our results 
indicated that the sublingual nodules could predict 
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sublingual nodules in patients with different UA levels, 
7.5±2.5 in low-UA group (<290 μmol/L) and 8.0±4.6 
in high-UA group ( 290 μmol/L, P=0.585). The elevated 
UA level ( 290 μmol/L) were significantly correlated 
with recurrence and/or metastatic of patients with breast 
cancer (χ2=17.628, P<0.001, Table 4). 

DISCUSSION
Recent years, the relationships between tongue 

diagnosis and diseases, including cancer(19-21) and 
appendicitis(22) have been explored. For example, our 
previous study found that the nodule and eminence 
on frenulum labii superioris was potential diagnostic 
markers for metastatic colorectal cancer.(21) And 
purple-bluish tongue was signi cantly correlated with 
increased platelet and associated with recurrence of 
epithelial ovarian cancer.(23)

Dramatically, our data demonstrated that breast 
cancer patients with sublingual nodules had a higher 
risk of recurrence and/or metastasis. There was no 
signi cant difference in diagnosis of recurrence or/and 
metastasis between the status of sublingual nodules 
and the traditional diagnostic criteria. The Kappa 
test proved a good consistency. Hence, our results 
indicated that the sublingual nodules could predict 
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comparing the relationship between sublingual nodules 
and recurrence and/or metastasis of breast cancer.

In conclusion, sublingual nodules are potential 
diagnostic markers for MBC. The formation of sublingual 
nodules was associated with elevated level of serum 
UA. Sublingual nodules together with high level of UA 
may be used as simple and direct indicators to monitor 
recurrence and/or metastasis of breast cancer.
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Abstract
Supraclavicular nodal metastases of breast cancer are rare and occur in about 8% of newly diagnosed cases. It is rarely
discussed in the literature that breast cancer was metastasizing to higher levels of the cervical nodes. We report a case of
metastatic breast cancer to the deep cervical lymph nodes that caused stridor due to compression of the recurrent
laryngeal nerve which was diagnosed by indirect laryngoscopy. After full investigations, urgent chemotherapy was
started and it showed a dramatic response with disappearance of the lymph node after two cycles with resolution of
the stridor. This report also highlights the association of other metastatic sites with this higher level of neck nodal
metastases of breast cancer.

Keywords Breast cancer .Metastatic . Stridor . Computed tomography

Introduction

It is known that patients with supraclavicular nodal metastases
due to breast cancer are of intermediate risk categorization
between stage IIIB and stage IV (staged as IIIC) [1].
Response to treatment of such patients was shown to be better
than other systemic metastatic cases [2]. Since survival out-
come of breast cancer with isolated supraclavicular nodal me-
tastases was shown to be superior to other metastatic sites, the
target of therapy in those patients was with a radical intent [1].
It is rarely mentioned in the literature that there are nodal
metastases to the neck groups higher than the supraclavicular
one [3]. We present a rare case which was admitted to our
outpatient surgical clinic by a stridor that was associated with

left breast palpable lump. After detailed investigations, it was
found to be a metastatic breast cancer with malignant neck
nodal metastases compressing the recurrent laryngeal nerve.

Case Presentation

A 61-year-old lady came to the surgical oncology clinic
complaining of left breast lump that was associated with
stridor with a recent darkness of the skin coloration all
over the body.

History Taking

She was diabetic, on insulin 7 years ago, and hypertensive.
The condition started 4 months earlier by observation of the
left breast lump. Later, she noticed a difficulty of breathing at
rest with a sense of impending suffocation without altered
deglutition.

On clinical examination, there was a suspicious left breast
lump with an ipsilateral malignant-looking axillary lymph
node. The breast skin was edematous with thickening that
was provisionally categorized as inflammatory type of breast
cancer. Indirect laryngoscopic assessment showed a narrowed
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Imaging Findings

It showed a small metastatic osteolytic bony lesion in the mid-
thoracic vertebrae, a malignant lymphadenopathy just inner to
the origin of the left carotid artery that is compressing the left
recurrent laryngeal nerve (Fig. 1), two breast masses with
malignant characters (Fig. 2b, c) that are associated with a
malignant left axillary lymphadenopathy (Fig. 2a), bilateral
suprarenal metastases (Fig. 2c), and two left cerebral parietal
lobe metastases (leptomeningeal in location) with the largest
one measuring 2 cm.

Tissue Diagnosis

A core needle biopsy was taken from the left breast mass and
it revealed an invasive ductal carcinoma. Table 1 shows details
of its biologic markers.

The Response to an Urgent Chemotherapy Protocol

Immediately, the patient started AC protocol every 3 weeks
(Adriamycin 60 mg/m2 cyclophosphamide 600 mg/m2 BSA).
The first cycle achieved a good clinical response, stridor was
relieved, and she was able to recline. Further clinical improve-
ment regarding respiratory symptoms was achieved after the

second cycle. Radiologic reevaluation was ordered after the
second cycle which confirmed a satisfactory laryngeal inlet
(Fig. 3a) and complete response of the neck lymphadenopathy
(Fig. 3b). As regards brain metastases, the patient was referred
to the radiation oncology and neurosurgical teams for proper
decision as regards the further management.

Discussion

Supraclavicular nodal metastases are rare with breast cancer
and these occur in about 8% of newly diagnosed cases [4, 5]. It
is rarely discussed in the literature that breast cancer was me-
tastasizing to higher levels of the neck nodes than the
supraclavicular group (4). In a study by Sesterhenn and his
coworkers [3], nodal metastases to the neck were 66.7% in
regionV (8/12 cases), area IV 58.3% (7/12 cases), 50% in area
III (6/12 cases), and 8.3% in area II (1/12 cases) with no
recorded metastases in region I or VI. In his study, five pa-
tients out of 12 (41.7%) developed other distant metastases
after the initial detection and management of neck node me-
tastases within a 6-month interval [3]. We show a very rare
presentation of neck nodal metastases that compressed the
recurrent laryngeal nerve causing stridor. The management
of this stridor was simply carried out with chemotherapy as
first aid. The second observation that we noticed is the close
association with a diffuse metastatic process when the nodal
secondaries are in a higher level than the supraclavicular
group. Most of the recent literatures categorized isolated cer-
vical nodal metastases to the supraclavicular group to be a
locally advanced disease rather than a distant metastatic one
[6]. Some advocated surgical management as an initial line of
treatment for neck node metastases with a modest 5-year sur-
vival approaching 30% [4, 7]. Some advised combined

Table 1 Biologic markers of the case

ER: strong positive staining in more than > 67% of neoplastic cells (score
8/8)

PR: negative staining of neoplastic cells (score 0)

Her-2 neu: moderate complete membranous activity in > 10% of tumor
cells (score +2)

Ki 67: positive staining in 50% of neoplastic cells

Fig. 3 Follow-up after 40 days.
CT scan of the neck and upper
chest. a At the level of the vocal
cord, there is normal laryngeal
inlet. bAt the level of branches of
the aortic arch, there is a complete
disappearance of the previous
malignant lymphadenopathy just
inner to the left common carotid
artery
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glottic opening at rest with an urgent need for tracheostomy.
Bilateral sonomammographic evaluation revealed a
multicenteric left breast carcinoma (largest mass was with a
maximal diameter of 8.5 cm) with diffuse breast and skin
edema (T4d), a suspicious right breast mass of 7 mm size with
a fine microcalcifications, and bilateral malignant-looking ax-
illary lymph nodes (multiple in the left and one in the right
were suspicious). Then, bone scan and pan CT (multi-detector
computed tomography BMDCT^) of skull base, neck, chest,
abdomen, and pelvis was decided.

Pan CT Technique

This scanning was performed using Brilliance 64 (Philips
Healthcare, Best, Netherlands). It was done with 3 mm
slice thickness. The post-contrast study was performed
using 120 ml of low osmolar non-ionic contrast medium
(ioversol; Optiray 350) at a flow rate of 5 ml/s. All images
were transferred to the workstation [Extended Brilliance
Workspace V3.5.0.2254 (EBW)] for post processing. The
images were viewed on soft tissue and bone setting.

Fig. 1 CT scan of the neck and
chest at the level of branches of
the aortic arch. There is evidence
of malignant lymphadenopathy
(arrow) just inner to the left com-
mon carotid artery that is
compressing the left recurrent la-
ryngeal nerve

Fig. 2 a At the level of the axilla, there is a malignant left
axillary lymphadenopathy. b, c At the level of the breast, there
are two malignant left breast masses. A deeper one invades the

pectoralis major muscle. d At the level of the upper abdomen,
there are bilateral suprarenal metastases
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maximal diameter of 8.5 cm) with diffuse breast and skin
edema (T4d), a suspicious right breast mass of 7 mm size with
a fine microcalcifications, and bilateral malignant-looking ax-
illary lymph nodes (multiple in the left and one in the right
were suspicious). Then, bone scan and pan CT (multi-detector
computed tomography BMDCT^) of skull base, neck, chest,
abdomen, and pelvis was decided.

Pan CT Technique

This scanning was performed using Brilliance 64 (Philips
Healthcare, Best, Netherlands). It was done with 3 mm
slice thickness. The post-contrast study was performed
using 120 ml of low osmolar non-ionic contrast medium
(ioversol; Optiray 350) at a flow rate of 5 ml/s. All images
were transferred to the workstation [Extended Brilliance
Workspace V3.5.0.2254 (EBW)] for post processing. The
images were viewed on soft tissue and bone setting.

Fig. 1 CT scan of the neck and
chest at the level of branches of
the aortic arch. There is evidence
of malignant lymphadenopathy
(arrow) just inner to the left com-
mon carotid artery that is
compressing the left recurrent la-
ryngeal nerve

Fig. 2 a At the level of the axilla, there is a malignant left
axillary lymphadenopathy. b, c At the level of the breast, there
are two malignant left breast masses. A deeper one invades the

pectoralis major muscle. d At the level of the upper abdomen,
there are bilateral suprarenal metastases
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Imaging Findings

It showed a small metastatic osteolytic bony lesion in the mid-
thoracic vertebrae, a malignant lymphadenopathy just inner to
the origin of the left carotid artery that is compressing the left
recurrent laryngeal nerve (Fig. 1), two breast masses with
malignant characters (Fig. 2b, c) that are associated with a
malignant left axillary lymphadenopathy (Fig. 2a), bilateral
suprarenal metastases (Fig. 2c), and two left cerebral parietal
lobe metastases (leptomeningeal in location) with the largest
one measuring 2 cm.

Tissue Diagnosis

A core needle biopsy was taken from the left breast mass and
it revealed an invasive ductal carcinoma. Table 1 shows details
of its biologic markers.

The Response to an Urgent Chemotherapy Protocol

Immediately, the patient started AC protocol every 3 weeks
(Adriamycin 60 mg/m2 cyclophosphamide 600 mg/m2 BSA).
The first cycle achieved a good clinical response, stridor was
relieved, and she was able to recline. Further clinical improve-
ment regarding respiratory symptoms was achieved after the

second cycle. Radiologic reevaluation was ordered after the
second cycle which confirmed a satisfactory laryngeal inlet
(Fig. 3a) and complete response of the neck lymphadenopathy
(Fig. 3b). As regards brain metastases, the patient was referred
to the radiation oncology and neurosurgical teams for proper
decision as regards the further management.

Discussion

Supraclavicular nodal metastases are rare with breast cancer
and these occur in about 8% of newly diagnosed cases [4, 5]. It
is rarely discussed in the literature that breast cancer was me-
tastasizing to higher levels of the neck nodes than the
supraclavicular group (4). In a study by Sesterhenn and his
coworkers [3], nodal metastases to the neck were 66.7% in
regionV (8/12 cases), area IV 58.3% (7/12 cases), 50% in area
III (6/12 cases), and 8.3% in area II (1/12 cases) with no
recorded metastases in region I or VI. In his study, five pa-
tients out of 12 (41.7%) developed other distant metastases
after the initial detection and management of neck node me-
tastases within a 6-month interval [3]. We show a very rare
presentation of neck nodal metastases that compressed the
recurrent laryngeal nerve causing stridor. The management
of this stridor was simply carried out with chemotherapy as
first aid. The second observation that we noticed is the close
association with a diffuse metastatic process when the nodal
secondaries are in a higher level than the supraclavicular
group. Most of the recent literatures categorized isolated cer-
vical nodal metastases to the supraclavicular group to be a
locally advanced disease rather than a distant metastatic one
[6]. Some advocated surgical management as an initial line of
treatment for neck node metastases with a modest 5-year sur-
vival approaching 30% [4, 7]. Some advised combined

Table 1 Biologic markers of the case

ER: strong positive staining in more than > 67% of neoplastic cells (score
8/8)

PR: negative staining of neoplastic cells (score 0)

Her-2 neu: moderate complete membranous activity in > 10% of tumor
cells (score +2)

Ki 67: positive staining in 50% of neoplastic cells

Fig. 3 Follow-up after 40 days.
CT scan of the neck and upper
chest. a At the level of the vocal
cord, there is normal laryngeal
inlet. bAt the level of branches of
the aortic arch, there is a complete
disappearance of the previous
malignant lymphadenopathy just
inner to the left common carotid
artery
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The first cycle achieved a good clinical response, stridor was
relieved, and she was able to recline. Further clinical improve-
ment regarding respiratory symptoms was achieved after the

second cycle. Radiologic reevaluation was ordered after the
second cycle which confirmed a satisfactory laryngeal inlet
(Fig. 3a) and complete response of the neck lymphadenopathy
(Fig. 3b). As regards brain metastases, the patient was referred
to the radiation oncology and neurosurgical teams for proper
decision as regards the further management.

Discussion

Supraclavicular nodal metastases are rare with breast cancer
and these occur in about 8% of newly diagnosed cases [4, 5]. It
is rarely discussed in the literature that breast cancer was me-
tastasizing to higher levels of the neck nodes than the
supraclavicular group (4). In a study by Sesterhenn and his
coworkers [3], nodal metastases to the neck were 66.7% in
regionV (8/12 cases), area IV 58.3% (7/12 cases), 50% in area
III (6/12 cases), and 8.3% in area II (1/12 cases) with no
recorded metastases in region I or VI. In his study, five pa-
tients out of 12 (41.7%) developed other distant metastases
after the initial detection and management of neck node me-
tastases within a 6-month interval [3]. We show a very rare
presentation of neck nodal metastases that compressed the
recurrent laryngeal nerve causing stridor. The management
of this stridor was simply carried out with chemotherapy as
first aid. The second observation that we noticed is the close
association with a diffuse metastatic process when the nodal
secondaries are in a higher level than the supraclavicular
group. Most of the recent literatures categorized isolated cer-
vical nodal metastases to the supraclavicular group to be a
locally advanced disease rather than a distant metastatic one
[6]. Some advocated surgical management as an initial line of
treatment for neck node metastases with a modest 5-year sur-
vival approaching 30% [4, 7]. Some advised combined

Table 1 Biologic markers of the case

ER: strong positive staining in more than > 67% of neoplastic cells (score
8/8)

PR: negative staining of neoplastic cells (score 0)

Her-2 neu: moderate complete membranous activity in > 10% of tumor
cells (score +2)

Ki 67: positive staining in 50% of neoplastic cells

Fig. 3 Follow-up after 40 days.
CT scan of the neck and upper
chest. a At the level of the vocal
cord, there is normal laryngeal
inlet. bAt the level of branches of
the aortic arch, there is a complete
disappearance of the previous
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chemotherapy and a radical dose of radiotherapy [8].
Nevertheless, we must be aware that the presence of these
higher metastatic levels is usually a mirror of systemic spread
with a high possibility of other coincident metastatic process.

Conclusions

Although metastases of breast cancer to higher levels of cer-
vical lymph nodes are very rare, it is reported by this study to
compress the recurrent laryngeal nerve causing stridor that
was managed successfully with chemotherapy.
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