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Abstract
Background: The impact of skin invasion in node negative breast cancer is uncertain.

Methods: We determined the prognosis in 97 node negative breast cancer patients (case group)
who had tumors with skin invasion. Then we compared these patients with 4500 node negative
invasive breast cancer patients treated surgically in the same period.

Results: Patients with skin invasion tended to be older, had more invasive lobular carcinoma and
larger tumor size, and were less likely to have breast conserving surgery than those in the control
group. The 5-year disease-free survival rate in the case group was 94.0%. There was no significant
difference in the 10-year disease-specific overall survival rates in terms of skin invasion in node
negative patients (90.7% in the case group, 92.9% in the control group; p = 0.2032).

Conclusion: Results suggest that skin invasion has no impact on survival in node negative invasive
breast cancer patients. The adjuvant regimens which the individual institute applies for node
negative breast cancer should be used regardless of skin invasion.

Background
It is well known that the number of metastatic lymph
nodes is closely associated with the prognosis of breast
cancer patients[1,2]. However, some node-negative breast
cancer patients, who are believed to have good prognosis,
experience recurrent disease. Therefore, it is important to
know the prognostic factors in node-negative breast can-
cer patients.

Skin invasion is one of the classical pathological factors
that is associated with prognosis [3]. The T4b category,
according to the TNM classification, includes tumors with
edema, ulcers, and satellite skin nodules that are signs
related to skin invasion of the cancerous lesions[4]. In
usual clinical practice, we sometimes encounter his-
topathological skin invasion in node negative breast can-
cer patients. However there are few reports concerning
this issue. In this article, we investigate the significance of
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skin invasion as a prognostic factor in node negative
breast cancer patients.

Patients and methods
From 1983 to 1999, 8013 patients who had surgical treat-
ment for breast cancer were registered in our institute
database. Among these cases, we looked for breast cancer
patients fulfilling the following requirements: skin inva-
sion determined histopathologically, node negative dis-
ease, no distant metastasis, no primary chemotherapy and
curative treatment. Cases of synchronous bilateral breast
cancer were excluded from this study. There were 97
patients who met all these criteria. Then, we studied these
patients in terms of demography, clinical and pathologi-
cal tumor characteristics, and prognosis.

Because this study is retrospective, accurate information
on survival status, especially survival with recurrence, is
difficult to obtain. However, we could obtain long-term
results of survival or death. Furthermore, we could obtain
the etiology of death. Therefore, we plotted the survival
curve based on disease-specific overall survival using the
Kaplan-Meier method. Only death caused by breast cancer
was considered. Those who died from other causes, as
well as the survival cases, were considered censored cases.

As a control group, we used all node negative invasive
breast cancer patients treated surgically during the same
period. A total of 4567 cases were found in our database.
The number of resected lymph nodes is closely associated
with the accuracy of the determination of node-negativity
[5]. Therefore, 67 patients with five or fewer resected
lymph nodes were excluded from the study. As a result, we
analyzed the data for 4500 patients for the control group.
We studied these patients in terms of demography, clini-
cal and pathological tumor characteristics, and prognosis.
The overall survival curve of this group was plotted as

described above. In order to compare baseline characteris-
tics and treatment types between the case and control
groups, Student's t test was used for age, tumor size, and
the number of resected lymph nodes. A chi square test was
also used for comparison of other factors. The comparison
of groups in terms of survival was made with the log rank
test. Statistical significance of a two-sided test was defined
as a p-value less then 0.05. The SPSS 11.0 software pack-
age was used for these calculations.

Results
The baseline characteristics of 97 cases with node negative
skin invasion are shown in Table 1. The 97 patients
included 96 women and one man. The mean age was 58.8
(range: 30–86). The mean size of tumor was 3.0 cm
(range: 0.8–13.0 cm). Although the histological subtypes
varied significantly, cases of invasive ductal carcinoma (77
cases, 79.4%) were prominent. Forty-nine cases (50.5%)
had estrogen receptor positive disease, 30 cases (30.9%)
had estrogen receptor negative disease, and 18 cases
(18.6%) were in the receptor unknown group. Clinical
evaluation of the skin overlying the tumor is summarized
in Table 2. Most cases had signs in the overlying skin.
However, 4 cases (4.1%) could not be evaluated for skin
involvement preoperatively. The type of surgical treat-
ment and post-operative treatment is summarized in
Table 3. Because these cases occurred several years ago, 90
cases (92.8%) had total mastectomy. All cases had axillary
resection, and the median number of removed lymph
nodes was 22 (Range; 5 to 70). Twenty-eight cases had
chemotherapy, such as cyclophosphamide, methotrexate,
and fluorouracil, or the oral derivatives of fluorouracil.
Forty patients (41.2%) had endocrine therapy. All of them
were given tamoxifen. Radiation therapy was given to 3
(3.1%) patients.

Table 1: Demography and tumor characteristics

Case Control

Gender Female 96 (99.0%) 4485 (99.7%) p = 0.290
Male 1 (1.0%) 15 (0.3%)

Age Mean 58.8 52.8 p < 0.001
Range 30–86 23–91

Tumor size (cm) Median 3 2.2 p < 0.001
Range 0.8–13.0 0–20

Nodal status Node Negative 97 (100%) 4500 (100%)
Node Positive 0 (0%) 0 (0%)

Histological subtype Invasive ductal 77 (79.4%) 3941 (87.6%) p = 0.002
Invasive lobular 12 (12.4%) 194 (4.3%)
Mucinous 5 (5.2%) 216 (4.8%)
Other 3 (3.1%) 145 (3.3%)

Estrogen receptor Positive 49 (50.5%) 1608 (35.7%) p < 0.001
Status Negative 30 (30.9%) 1132 (25.2%)

Unknown 18 (18.6%) 1760 (39.1%)
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For the control group, the baseline characteristics and
treatment types are listed in Tables 1 and 3, respectively.
Gender, the number of resected lymph nodes, chemother-
apy, and endocrine therapy were not significantly differ-
ent between groups. On the other hand, older patients,
larger tumor size, more histological subtypes of invasive
lobular carcinoma, more unknown receptor status, and
more partial mastectomies were observed for the case
group with statistical significance.

The disease-free survival curve of these 97 patients is
shown in Figure 1. The 5-year disease-free survival rate
was 94.0%, with a median follow up of 90 months. The
90-month disease-free survival rate was 84.0%. The dis-
ease-specific overall survival of these 97 patients is com-
pared with the control group in Figure 2. There was no
significant difference between these 2 groups. The 10-year
overall survival rates were 90.7% in the case group and
92.9% in the control group (p = 0.2032). The median fol-
low up times were 118 months in the case group and 116
months in the control group.

Discussion
This study demonstrates that skin-involving node nega-
tive breast cancer patients had a 5-year disease-free sur-
vival rate of 94.0% and a 10-year disease-specific overall

survival rate of 90.7%. The latter figure was comparable
with that of overall node negative breast cancer patients
(92.9%, p = 0.2032). These results suggest that skin inva-
sion has no effect on survival in node negative breast can-
cer patients.

There were some differences in tumor characteristics and
treatment type between the case and the control groups.
The mean tumor size in the case group was larger than
that in the control group. This fact means that there was
less frequent breast-conserving surgery, and more fre-
quent unknown receptor status in the case group. Previ-
ously, the receptor status was determined based on
enzyme immunoassay (EIA). Because EIA requires a fresh
sample of tumor, receptor status tends to be unknown
when the cancerous lesion is too small.

Invasive lobular carcinoma was more common in the case
group. The patients with this subtype of breast cancer
tended to be older, have a larger tumor size, and have a
lower rate of lymph node involvement [6]. These charac-
teristics might contribute to the differences between the
case and the control groups in our study. Although all
these differences have to be taken into consideration, we
believe that these disparities do not affect the survival
analysis significantly.

The nodal status is the most reliable prognostic factor, and
a negative node finding is associated with the most favo-
rable prognosis. However, distant metastasis can develop
even in these node negative patient groups. Therefore, we
have to seek other reliable prognostic factors independent
of nodal status.

The significance of skin invasion in node negative breast
cancer is uncertain. Tumors with signs of skin invasion,

Table 2: Clinical findings in skin in the ipsilateral breast

Dimpling 34 (35.1%)
Tumor fixing to the skin 30 (30.9%)
Nipple retraction 15 (15.5%)
Ulcer 6 (6.2%)
Edema 1 (1.0%)
Post biopsy 3 (3.1%)
No abnormal findings 4 (4.1%)

Table 3: Treatment

Case Control

Operation Total mastectomy 90 (92.8%) 3504 (77.9%) p < 0.001
Partial mastectomy 7 (7.2%) 963 (21.4%)
Unknown 0 (0%) 33 (0.7%)

Number of removed Median 22 22 p = 0.630
lymph nodes Range 5–70 5–125

Chemotherapy Yes 28 (30.0%) 1051 (23.4%) p = 0.127
No 69 (70.0%) 3449 (76.6%)

Endocrine Yes 40 (41.2%) 1591 (35.4%) p = 0.138
therapy No 57 (58.8%) 2909 (64.6%)

Radiation therapy Yes 3 (3.1%) 359 (8.0%) p = 0.081
No 93 (96.9%) 4141 (92.0%)
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such as edema, ulcers, and satellite nodules, are classified
as T4 category in TNM classification. Patients with a T4b
tumor are considered as having advanced disease. Further-
more, Perrone et al. reported that skin invasion was one of
the prognostic factors in breast cancer[3]. On the other
hand, it has been reported that skin invasion loses prog-
nostic significance in multivariable analysis, and only nip-
ple invasion has impact on prognosis[7]. Our data suggest

that skin invasion is not a prognostic factor independent
of nodal status.

We accept that our study has limitations. It is a retrospec-
tive study, has a small number of cases, and does not
include strictly T4 tumors. However, we believe that our
findings can guide clinical practice in breast cancer.

Many prognostic factors in breast cancer have been stud-
ied recently. The St. Gallen consensus advocates prognos-
tic factors other than nodal status, such as vascular
involvement, receptor status, nuclear grading, HER2 sta-
tus, and age and size of tumor [8]. Furthermore, recent
advances in molecular biology have led to identification
of biological markers that are associated with biological
activities of the tumors. Gene-expression-profiling studies
[9] including urokinase-type plasminogen activator: plas-
minogen activator inhibitor type-1 complex [10], estro-
gen receptor, progesterone receptor [11], cyclin E [12],
and HER2 [13] are the results of these advances. However,
we believe that classical histopathological evaluation is
still important because of its ubiquitous use and good
cost-benefit balance.

Sometimes skin invasion cannot be predicted preopera-
tively. Based on our findings, dimpling alone can be a clue
for skin invasion. Skin invasion is important for manage-
ment of the overlying skin in the surgical treatment.
Whether in total mastectomy or in breast conserving treat-
ment, complete resection is essential for avoiding the risk
of local recurrence [14]. Removal of overlying skin is nec-
essary when skin invasion is predicted.

Conclusion
Our study suggests that skin invasion has no impact on
survival in node negative invasive breast cancer patients.
The adjuvant regimen which the individual institute
determines for node negative breast cancer should be
applied to skin invasive node negative breast cancer
patients.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions
KT designed the study, searched the literature, and drafted
the manuscript. FA and RH contributed to the pathology
analysis and pathological part of the manuscript drafting.
HM, KI, YM, SN, MM, and TI participated in this study's
design and coordination, and helped to collect data. All
authors read and approved final manuscript.

References
1. Sutherland CM, Mather FJ: Long-term survival and prognostic

factors in breast cancer patients with localized (no skin, mus-

The disease-specific overall survival curve for 97 skin invasive node negative patients (bold line) compared with that for 4500 node negative patients (fine line)Figure 2
The disease-specific overall survival curve for 97 skin invasive 
node negative patients (bold line) compared with that for 
4500 node negative patients (fine line).

Months

D
is

e
a

s
e

-s
p

e
c
if
ic

 o
v
e

ra
ll 

s
u

rv
iv

a
l 
ra

te

0.7

0.75

0.8

0.85

0.9

0.95

1

0 20 40 60 80 100 120

The disease-free survival curve for 97 skin invasive node neg-ative breast cancer patientsFigure 1
The disease-free survival curve for 97 skin invasive node neg-
ative breast cancer patients.

0.7

0.75

0.8

0.85

0.9

0.95

1

0 10 20 30 40 50 60

Months

D
is

e
a

s
e

-f
re

e
 s

u
rv

iv
a

l 
ra

te
Page 4 of 5
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3942999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3942999


World Journal of Surgical Oncology 2008, 6:10 http://www.wjso.com/content/6/1/10
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

cle, or chest wall attachment) disease with and without pos-
itive lymph nodes.  Cancer 1986, 57(3):622-629.

2. Carter CL, Allen C, Henson DE: Relation of tumor size, lymph
node status, and survival in 24,740 breast cancer cases.  Can-
cer 1989, 63(1):181-187.

3. Perrone F, Carlomagno C, Lauria R, De Laurentiis M, Morabito A,
Panico L, Pettinato G, Petrella G, Gallo C, Bianco AR, De Placido S:
Selecting high-risk early breast cancer patients: what to add
to the number of metastatic nodes?  Eur J Cancer 1996,
32A(1):41-46.

4. UICC: TNM Classification of Malignant Tumours.  6th edition.
Edited by: L.H.Sobin CW. New York , Wiley-Liss; 2002. 

5. Iyer RV, Hanlon A, Fowble B, Freedman G, Nicolaou N, Anderson P,
Hoffman J, Sigurdson E, Boraas M, Torosian M: Accuracy of the
extent of axillary nodal positivity related to primary tumor
size, number of involved nodes, and number of nodes exam-
ined.  Int J Radiat Oncol Biol Phys 2000, 47(5):1177-1183.

6. Sastre-Garau X, Jouve M, Asselain B, Vincent-Salomon A, Beuzeboc
P, Dorval T, Durand JC, Fourquet A, Pouillart P: Infiltrating lobular
carcinoma of the breast. Clinicopathologic analysis of 975
cases with reference to data on conservative therapy and
metastatic patterns.  Cancer 1996, 77(1):113-120.

7. Fisher ER, Costantino J, Fisher B, Redmond C: Pathologic findings
from the National Surgical Adjuvant Breast Project (Proto-
col 4). Discriminants for 15-year survival. National Surgical
Adjuvant Breast and Bowel Project Investigators.  Cancer
1993, 71(6 Suppl):2141-2150.

8. Goldhirsch A, Glick JH, Gelber RD, Coates AS, Thurlimann B, Senn
HJ: Meeting highlights: international expert consensus on the
primary therapy of early breast cancer 2005.  Ann Oncol 2005,
16(10):1569-1583.

9. Fan C, Oh DS, Wessels L, Weigelt B, Nuyten DS, Nobel AB, van't
Veer LJ, Perou CM: Concordance among gene-expression-
based predictors for breast cancer.  N Engl J Med 2006,
355(6):560-569.

10. Manders P, Tjan-Heijnen VC, Span PN, Grebenchtchikov N, Foekens
JA, Beex LV, Sweep CG: Predictive impact of urokinase-type
plasminogen activator: plasminogen activator inhibitor
type-1 complex on the efficacy of adjuvant systemic therapy
in primary breast cancer.  Cancer Res 2004, 64(2):659-664.

11. Arpino G, Weiss H, Lee AV, Schiff R, De Placido S, Osborne CK,
Elledge RM: Estrogen receptor-positive, progesterone recep-
tor-negative breast cancer: association with growth factor
receptor expression and tamoxifen resistance.  J Natl Cancer
Inst 2005, 97(17):1254-1261.

12. Keyomarsi K, Tucker SL, Buchholz TA, Callister M, Ding Y, Horto-
bagyi GN, Bedrosian I, Knickerbocker C, Toyofuku W, Lowe M, Her-
liczek TW, Bacus SS: Cyclin E and survival in patients with
breast cancer.  N Engl J Med 2002, 347(20):1566-1575.

13. Slamon DJ, Godolphin W, Jones LA, Holt JA, Wong SG, Keith DE,
Levin WJ, Stuart SG, Udove J, Ullrich A, et al.: Studies of the HER-
2/neu proto-oncogene in human breast and ovarian cancer.
Science 1989, 244(4905):707-712.

14. Silverstein MJ, Lagios MD, Groshen S, Waisman JR, Lewinsky BS, Mar-
tino S, Gamagami P, Colburn WJ: The influence of margin width
on local control of ductal carcinoma in situ of the breast.  N
Engl J Med 1999, 340(19):1455-1461.
Page 5 of 5
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3942999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3942999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2910416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2910416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8695239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8695239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8695239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10889370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10889370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10889370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8630916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8630916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8630916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8443763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8443763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8443763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16148022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16148022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16899776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16899776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14744782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14744782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14744782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16145046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16145046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16145046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12432043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12432043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2470152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2470152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10320383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10320383
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Patients and methods
	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	References

