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OBJECTIVE To identify risk factors for relapse and death in
patients with T1 to T2 breast cancer with 0-3 positive axillary
lymph nodes.

METHODS  The case files of 540 breast cancer patients
with T1-T2 tumors with 0-3 positive nodes were reviewed
retrospectively. Ten-year locoregional recurrence (LRR), distant
recurrence (DR), disease-free survival (DFS) and overall survival
(OS) of the patients were analyzed. Univariate statistical analysis
and Cox proportional hazards models were carried out with SPSS
software v.16.0.

RESULTS The median follow-up of all the patients was 7.2
years. On multivariate analysis, > 20% positive axillary nodes
was the only variable that influenced LRR adversely (hazard
ratio[HR], 12.816; 95% confidence interval, 4.657-35.266, P <
0.001); > 20% positive axillary nodes and ductal carcinoma
were variables that influenced DR adversely (HR, 11.088, 95%
confidence interval, 3.807-32.297, P < 0.001; HR, 0.390, 95%
confidence interval, 0.179-0.851, P = 0.018); 1-3 positive axillary
nodes and > 20% positive axillary nodes were the only variables
that had negative effect on 10-year OS (HR, 2.110, 95% confidence
interval, 1.364-3.264, P = 0.001; HR, 10.244, 95% confidence
interval, 3.497-30.011, P < 0.001) and they were also adverse
prognostic variables on 10-year DFS (HR, 1.634, 95% confidence
interval, 1.171-2.279, P = 0.004; HR, 7.339, 95% confidence interval,
2.906-18.530, P < 0.001).

CONCLUSION Axillary lymph nodal status is the only risk
factor with a significant impact on 10-year LRR, DR, OS and DFS.
Patients with T1-T2 breast cancer with 0-3 positive lymph nodes
have the LRR and DR of over 10 years, and the OS and DEFS of less
than 10 years, compared to patients with negative lymph nodes.
Histology in primary tumors is a significant prognostic factor for
the 10-year DR.

KEY WORDS: breast neoplasms, recurrence, death, prognosis,
lymph nodes.
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Introduction

It is known that the College of American Pathologists presented a
Consensus Statement in 1999 summarizing prognostic factors in
breast cancer. Category I of the prognostic factors included tumor
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size, lymph node status, micrometastasis, histologic
grade, mitotic count, and hormonal receptor status. Of
them, tumor size and nodal status are clearly among the
strongest predictors of overall survival and metastasis
and are also strong predictors of postmastectomy chest
wall relapse when radiation is not used!?. However,
the outcomes of numerous studies correlating clinical
and pathologic features of the primary tumor and/or
nodal disease with prognosis have not been uniformly
reported® !, For example, the presence of multicentric
disease is strongly associated with other risk factors for
local-regional recurrence, such as tumor size and nodal
involvement, but in patients with stage Il disease with
0-3 positive lymph nodes, multicentric disease does not
seem to elevate the risk of local-regional recurrence!'?.
Another investigation suggested that radiation use led
to a 15% to 20% relative reduction in breast cancer
mortality, but this reduction only became significant in a
multivariate analysis of patients with 7 or more positive
lymph nodes!"3l.

The aim of the present study was to identify factors
for relapse and death in patients with T1 to T2 breast
cancer with 0-3 positive lymph nodes. It may be useful
for clinicians and patients when making decisions about
treatment.

Materials and Methods

Patients

The charts and final pathologic reports of female pa-
tients with T1-T2 breast cancer with 0-3 positive axil-
lary lymph nodes (0-3N) who underwent mastectomy
between May 1997 and March 2002 at Tianjin Cancer
hospital were reviewed retrospectively after approval by
the institutional review board. Patients with established
indications for PMRT, including pT3-4 tumors and/or 4
or more positive nodes, patients presenting with distant
metastasis and patients with unknown pTN stage were
excluded. The remaining 540 Chinese women with stage
T1-T2 breast cancer with 0-3 positive axillary nodes
(0-3N+) formed the cohort for this analysis.

Treatments
Of the 540 patients, 512 underwent a modified radical
mastectomy-that is, removal of the breast plus level I +
II + III axillary dissection; 28 patients underwent radical
mastectomy. Before surgery, no patients had a distant
metastasis, and no tumors were present at the margins of
excision as confirmed by postoperative pathology.
Before surgery, 119 patients had received chemo-
therapy (79 of NO patients and 40 of 1-3N+ patients):
cyclophosphamide 600 mg/m?, methotrexate 40 mg/m?,
5-fluorouracil 600 mg/m? (CMF regimen) on both day
1 and day 8 every 4 weeks or day 1 every 3 weeks. Of
these patients, 63 received 1 cycle of chemotherapy; 30
patients received 2 cycles; 20 patients received 3 cycles

and 6 patients received 4-6 cycles. After surgery, 504
patients received chemotherapy (323 of NO patients and
181 of 1-3N+ patients): 493 received the CMF regimen
(162 patients received 1-5 cycles; 194 patients received
6 cycles; 112 patients received 7 cycles and 25 patients
received 8-19 cycles); 9 patients received a CAF (cyclo-
phosphamide, Adriamycin and fluorouracil) regimen and
2 patients received NF treatment (Navelbine and fluoro-
uracil).

Radiation therapy was followed by mastectomy and
chemotherapy. A total of 275 patients underwent radia-
tion therapy after 4-6 cycles of CMF chemotherapy (140
of NO patients and 135 of 1-3N+ patients), 162 patients
were given post mastectomy radiation therapy that in-
cluded axillary apex/supraclavicular fossa and internal
mammary lymph nodes; 84 patients received radiation
treatment of the chest wall only and 29 patients received
radiation of the chest wall, axillary apex/supraclavicu-
lar fossa and internal mammary lymph node areas. All
areas received a total dose of 50 Gy in 25 portions over
5 weeks. Photon energy of 6 MvX was delivered to the
axillary apex/supraclavicular fossa and internal mam-
mary lymph node areas for 3 weeks (30 Gy total dose),
then changed to 9 Mevp or 12 Mevp electron energy
according to the thickness of the patient’s skin. Electron
energy of 6 Mevp was delivered to the chest wall. A 3-5
mm bolus was delivered to the chest wall every day for
3 weeks, and then discontinued.

In addition to radiotherapy, hormonal therapy was in-
dicated for 235 patients with estrogen receptor (ER)- or
progesterone receptor (PR)-positive breast cancer (159
of NO patients and 76 of 1-3N+ patients). Tamoxifen
was given to premenopausal patients, and aromatase in-
hibitor to postmenopausal patients.

Study assessments
The primary outcomes were LRR and DR, and the sec-
ondary end points were DFS and OS. LRR was defined
as the first site at which a tumor recurred involving the
ipsilateral chest wall and/or axillary, supraclavicular, in-
fraclavicular and internal mammary nodes. LRR events
occurring >1 month after DR were not recorded. DFS
was computed from the date of the diagnosis to the first
recurrence of all types or breast cancer-related death by
the end of follow-up. OS was estimated from the date of
diagnosis to the date of breast carcinoma-related death.
Pathologic lymph node classification and tumor stag-
ing were according to the American Joint Committee on
Cancer criteria (2002). Histologic grading was carried
out according to the criteria of Bloom and Richardson.
ER and PR status were determined by immunohisto-
chemical studies on paraffin-embedded tissue and re-
sults were considered positive if > 10% of tumor cells
showed staining. The presence of lymphatic vascular
invasion was not analyzed owing to incomplete data in
the pathology report. Patients were split into 2 groups
according to age < 50 vs. > 50 years. The tumor fac-
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tors analyzed were histologic features (ductal, lobular,
other); T stage (T1, T2); tumor location (medial, central,
lateral); histologic grade (I, II, IIT); ER and PR status
(positive, negative, unknown). The nodal factors ana-
lyzed included the number of positive axillary nodes
(0-3), percentage of positive nodes (< 20% positive
nodes, > 20% positive nodes).

Statistical analysis

The univariate statistical analysis was performed with
chi-square test, Kaplan-Meier survival analysis and log-
rank test. Multivariate analysis was performed with Cox
model, the Cox proportional regression hazard model
was used to identify on 10-year LRR, DR, DFS, and OS.
All variables with a P value of < 0.1 in the univariate
analysis were included in the stepwise regression pro-
cedures. All P-values were two sided, and P < 0.05 was
considered to indicate a statistically significant differ-
ence. All statistical analyses were carried out with SPSS
software v.16.0.

Results

Patients and disease characteristics

The median follow-up time was 7.2 years (range,
0.25-10.7 years). The median age was 48 years (range,
25-83 years), and the median tumor size was 3.0 cm
(range, 0.3-5.0 cm). The median number of lymph nodes
in dissection materials was 19 (range, 2-44) (Table 1).

Analysis of the influence of prognostic variables on
10-year LRR and DR

The unadjusted analysis of the impact of various vari-
ables on 10-year LRR shows that 1-3 positive axillary
nodes and > 20% positive axillary nodes were adverse
prognostic variables on LRR. Multivariate analysis
shows that > 20% positive axillary nodes was the only
variable that influenced LRR adversely; Univariate
analysis of the effect of various variables on 10-year DR
suggests that 1-3 positive axillary nodes, > 20% positive
axillary nodes and histology were prognostic variables
on DR. Multivariate analysis suggests that > 20% posi-
tive axillary nodes and ductal carcinoma were variables
that influenced DR adversely (Tables 2 and 3).

Analysis of the influence of prognostic variables on
10-year OS and 10-year DFS

Univariate analysis shows that 1-3 positive axillary
nodes, > 20% positive axillary nodes, without postop-
eration chemotherapy and < 4 cycles of postchemother-
apy were adverse prognostic variables on 10-year OS.
Multivariate analysis suggests that 1-3 positive axillary
nodes and > 20% positive axillary nodes were the only
variables that had negative effect on 10-year OS. Both
univariate statistical analysis and multivariate analysis
show that 1-3 positive axillary nodes and > 20% posi-
tive axillary nodes were adverse prognostic variables on
10-year DFS (Table 4, Table5).

@ Springer

Tablel. Patients and disease characteristics.

Characteristics No.(%)
Age, years

<50 308 (57)

> 50 232 (43)
Tumor size (pT)

la 5(1)

1b 35(6)

lc 142 (26)

2 358 (67)
Tumor location

Medial 123 (23)

Central 125 (23)

Lateral 292 (54)
Histology

Ductal 434 (81)

Lobular 3(0)

Other 103 (19)
Histological grade

Grade | 240 (44)

Grade I1 53 (10)

Grade III 247 (46)
Number of positive axillary nodes

None 348 (64)

1-3 nodes 192 (36)
Positive nodes (%)

<20% 533 (99)

>20% 7(1)
Estrogen receptor status

Positive 203 (38)

Negative 183 (34)

Unknown 154 (28)
Progesterone receptor status

Positive 196 (36)

Negative 200 (37)

Unknown 144 (27)
Preoperation chemotherapy

Yes 119 (22)

No 421 (78)
Postoperation chemotherapy

Yes 504 (93)

No 36 (7)
Cycles of postoperation chemotherapy

<4 365 (72)

>4 139 (28)
Radiotherapy

Yes 275 (51)

No 265 (49)
Hormonal therapy

Yes 235 (44)

No 305 (56)
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Table 2. Unadjusted analysis of the effect of variables on 10-year
locoregional recurrence (LRR) and distant recurrence (DR).

Characteristics LRR No. (%) P DR No. (%) P

Age, years 0.83 0.22
<50 28 (9) 38 (12)
>50 20 (9) 38 (16)

Tumor size (pT) 0.81 0.11
Tl 16 (9) 20 (11)

T2 32(9) 56 (16)

Tumor location 0.21 0.13
Medial 9(7) 13 (11)

Central 7 (6) 13 (10)
Lateral 32 (11) 50 (17)

Histology 0.84 0.01
Ductal 39(9) 69 (16)
Non-Ductal 9(9) 7(7)

Histological grade 0.92 0.37
Grade I 24 (10) 36 (15)

Grade I1 5(9) 4(8)
Grade III 19 (8) 36 (15)

No. of positive nodes 0.01 0.03
None 23(7) 41 (12)

1-3 nodes 25(13) 35(18)

Positive nodes (%) <0.001 <0.001
<20% 43 (8) 72 (14)
>20% 5(71) 4(57)

Estrogen receptor status 0.31 0.76
Positive 13 (6) 30 (15)

Negative 20 (11) 29 (16)

Progesterone receptor status 0.77 0.97
Positive 17 (8) 29 (15)

Negative 18 (9) 30 (15)

Preoperation chemotherapy 0.10 0.78
Yes 6(5) 16(13)

No 42 (10) 60(14)

Postoperation chemotherapy 0.22 0.38
Yes 47 (9) 73 (15)

No 1(3) 3(8)

Cycles of postoperation chemotherapy 0.66 0.46
<4 35(10) 18 (13)
>4 12 (9) 55(15)

Radiotherapy 0.86 0.42
Yes 23 (9) 35(13)

No 25(9) 41 (16)

Hormonal therapy 0.84 0.66
Yes 20(9) 35(15)

No 28 (9) 41 (13)

Table 3. Multivariate Cox regression analysis of 10-year LRR and DR.

LRR DR

Hazard ratio (95% CI) P Hazard ratio (95% CI) P
DTSR O Rl e 25 1.643 (0.902-2.994) 0.105 1.426 (0.894-2.275) 0.137
(none vs. 1-3 nodes)
Positive nodes (%) (< 20% vs. > 20%) 12.816 (4.657-35.266)  <0.001 11.088 (3.807-32.297) <0.001
Preoperation chemotherapy (yes vs. no)  0.571 (0.241-1.355) 0.204 / /
Histology (ductal vs.others) / / 0.390 (0.179-0.851) 0.018
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Table 4. Unadjusted analysis of the effect of variables on 10-year overall
survival (OS) and disease-free survival (DFS).

Characteristics OSNo. (%) P DFSNo. (%) P
Age, years 0.85 0.71
<50 252 (82) 228 (74)
>50 191 (82) 167 (72)
Tumor size (pT) 0.29 0.11
Tl 152 (84) 140 (77)
T2 291 (81) 255 (71)
Tumor location 0.52 0.30
Medial 102 (83) 90 (73)
Central 107 (86) 98 (78)
Lateral 234 (80) 207 (71)
Histology 0.52 0.18
Ductal 354 (82) 312(72)
Non-Ductal 89 (84) 83 (78)
Histological grade 0.35 0.61
Grade I 223 (93) 199 (83)
Grade II 42 (80) 41 (77)
Grade 111 178 (72) 155 (63)
Number of positive nodes <0.001 0.001
None 303 (87) 272 (78)
1-3 nodes 140 (73) 123 (64)
Positive nodes (%) <0.001 <0.001
<20% 440 (83) 393 (74)
>20% 3(43) 2(29)
Estrogen receptor status 0.68 0.80
Positive 161 (79) 147 (72)
Negative 146 (80) 128 (70)
Progesterone receptor status 0.26 0.42
Positive 166 (85) 146 (75)
Negative 154 (77) 138 (69)
Preoperation chemotherapy 0.28 0.67
Yes 92 (77) 88 (74)
No 351(83) 307 (73)
Postoperation chemotherapy 0.04 0.39
Yes 418 (83) 371 (74)
No 25 (69) 24 (67)
Cycles of postoperation chemotherapy 0.056 0.11
<4 296 (81) 262 (72)
>4 122 (88) 109 (78)
Radiotherapy 0.46 0.73
Yes 231 (84) 204 (74)
No 212 (80) 191 (72)
Hormonal therapy 0.56 0.62
Yes 198 (84) 176 (75)
No 245 (80) 219 (72)

Table 5. Multivariate Cox regression analyis of 10-year OS and DFS.

oS DFS
Variables

Hazard ratio (95% CI) P Hazard ratio (95% CI) P
WSE G 2,110 (1.364-3.264) 0.001 1634 (1.171-2279)  0.004
(none vs. 1-3 nodes)
Positive nodes <20% vs. > 20%) 12.816 (4.657-35.266) <0.001 7.339 (2.906-18.530) <0.001
Postoperation chemotherapy (yes vs. no) NS NS / /
Cycles of postchemotherapy (yes vs. no)  0.646 (0.378-1.104) 0.110 / /

NS: non significant
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Discussion

The purpose of this analysis was to identify possible risk
factors for relapse and death among patients with T1-T2
breast cancer with 0-3 positive axillary lymph nodes.
We found that axillary lymph nodal status is the only
risk factor with a significant impact on 10-year LRR,
DR, OS and DFS and that histology in primary tumors
is a significant prognostic factor for 10-year DR.

As was expectated, the multivariate analysis found
the percentage of positive lymph nodes to be a stronger
prognostic factor for LRR. In node-positive patients
treated with mastectomy, the percentage of positive/ex-
cised nodes has been reported to be a significant prog-
nostic indicator for LRRI'. An analysis by Fortin et
al. of 1372 women with T1 to T2, node-positive breast
cancer treated with breast-conserving surgery also iden-
tified the percentage of positive nodes to be significantly
associated with LRR. In that series, regional radiation
therapy after breast-conserving surgery improved axil-
lary control for patients with 1-3 positive lymph nodes
and less than 40% positive nodes!. In 990 patients with
clinical stage I or II breast cancer treated with breast-
conserving surgery and irradiation, Fowble et al. found
that only the number of axillary lymph nodes removed at
time of initial axillary dissection was a significant prog-
nostic factor for axillary recurrence. But in the present
study, although the LRR of 13% in 1-3 positive nodes
patients is higher than that of 7% in negative nodes pa-
tients, number of positive nodes was not a significant
prognostic factor for LRR in multivariate analysis, the
reason for it might be few of such patients were actually
enrolled in this study. It was known that of all prognos-
tic factors, nodal status would be the strongest predictor
of disease-free and overall survival and is the primary
factor that governs breast cancer staging!'®!”l. Although
outcomes will continually improve as systemic therapies
advance, data from previous NSABP trials treated pri-
marily with local-regional therapy alone revealed 5-year
survival rates of 82.8% for node negative, 73% for 1-3
positive nodes. In the data, the 10-year overall survival
rates was 87% for node negative, 73% for 1-3 positive
nodes.

In the present study, histology in primary tumors is
a significant prognostic factor for DR, and invasive
ductal has a higher distant recurrence, compared to
other subtypes. There are many studies which suggested
that the invasive ductal have a more unfavorable prog-
nosis, compared to tubular, mucinous, and medullary
subtypes!'®1°l Invasive ductal tumors appear to have a
worse prognosis similar to invasive lobular tumors. In a
classic analysis of 293 T2-NO breast cancers with over
20-year follow-up treated by mastectomy, Rosen et al.l'®!
reported more unfavorable relapse rates in invasive duc-
tal and invasive lobular tumors, compared to medullary,
mucinous, tubular, and papillary subtypes.

Contrary to expectations, tumor size had no prog-
nostic significance. Numerous studies suggested that
the size of the primary tumor ranks among the stron-
gest predictors of distant recurrence, disease-free, and
overall survival?®?!l, In an analysis of 826 women with
node-negative breast cancer treated by mastectomy at
the University of Chicago with a median follow-up of
13.5 years, Quiet et al.?? reported a 20-year disease-free
survival of 79% for patients with tumors < 2 ¢m, com-
pared to 64% with tumors > 2 cm. In the present study,
the 10-year disease-free survival of 77% for patients
with tumors < 2 cm, compared to 71% with tumors > 2
cm. The rates of 10-year DFS decreased when tumors
changed from T1 to T2. Other prognostic factors, such
as age, tumor location, histological grade, ER, PR,
radiotherapy and systemic treatments also had no prog-
nostic significance. Regrettably lymphatic vascular inva-
sion was not evaluated for incomplete data in pathologic
reports?*24,

Similar to other retrospective analyses, this study was
subject to biases in patients and treatment selection. But
from the clinical outcomes, one point is certain -that
axillary lymph nodal status is a stronger prognostic fac-
tor for 10-year LRR, DR, OS and DFS. Patients with
T1-T2 breast cancer with 1-3 positive lymph nodes have
higher 10-year LRR and DR, and lower 10-year OS and
DFS, compared to patients with negative lymph nodes.
From the above analysis, it can be strongly suggested
that radiotherapy to regional lymphatics and the breast/
chest wall combined with systemic treatments should
be given to breast cancer patients with T1-2 with 1 to 3
positive lymph nodes. Of course, ongoing trials by the
National Cancer Institute of Canada and EORTC, which
are randomizing high-risk node-negative and node-pos-
itive patients to treatment to the breast/chest wall alone
or breast/chest wall and regional lymphatics, will give
some answers for these issues.

In summary, axillary lymph nodal status is the only
risk factor with a significant impact on 10-year LRR,
DR, OS and DFS, patients with T1-T2 breast cancer
with 1-3 positive lymph nodes have higher 10-year LRR
and DR, and lower 10-year OS and DFS, compared to
patients with negative lymph nodes. Also histology in
primary tumors is a significant prognostic factor for
10-year DR.

Conflict of interest statement
No potential conflicts of interest were disclosed.

References

1 Botteri E, Bagnardi V, Goldhirsch A, et al. Axillary
lymph node involvement in women with breast cancer:
does it depend on age? Clin Breast Cancer 2010; 10:
318-321.

2 Bollet MA, Kirova YM, Fourquet A, et al. Prognostic

@ Springer



252

Clin Oncol Cancer Res (2010) 7: 246-252

factors for local recurrence following breast-conserv-
ing treatment in young women. Expert Rev Anticancer
Ther 2010; 10: 1215-1227.

Poparlan T, Musca S. Role of prognostic factors in
evaluation of survival in breast cancer. Rev Med Chir
Soc Med Nat lasi 2010; 114: 147-151.

Schnitt SJ. Classification and prognosis of invasive
breast cancer: from morphology to molecular taxono-
my. Mod Pathol 2010; 23 Suppl 2: S60-4.

Sasano H. Histopathological prognostic factors in early
breast carcinoma: an evaluation of cell proliferation in
carcinoma cells. Expert Opin Investig Drugs 2010; 19
Suppl 1: S5-11.

Kheradmand AA, Ranjbarnovin N, Khazaeipour Z.
Postmastectomy locoregional recurrence a3nd recur-
rence-free survival in breast cancer patients. World J
Surg Oncol 2010; 8: 30.

Lialiaris TS, Georgiou G, Sivridis E, et al. Prognostic
and predictive factors of invasive ductal breast carci-
nomas. ) MUON 2010; 15: 79-88.

Van Nes JG, Putter H, Van Hezewijk M, et al. Tailored
follow-up for early breast cancer patients: a prognos-
tic index that predicts locoregional recurrence. Eur J
Surg Oncol 2010; 36: 617-624.

Ibrahim EM, Elkhodary TR, Zekri JM, et al. Prognostic
value of lymph node ratio in poor prognosis node-
positive breast cancer patients in Saudi Arabia. Asia
Pac J Clin Oncol 2010; 6: 130-137.

Baneshi MR, Warner P, Anderson N, et al. Tamoxifen
resistance in early breast cancer: statistical modeling
of tissue markers to improve risk prediction. Br J Can-
cer 2010; 102: 1503-1510.

Karanikas G, Koronakis N, Lagoudianakis EE, et al. The
value of proliferation indexes in breast cancer. Eur J
Gynaecol Oncol 2010; 31: 181-184.

Katz A, Strom EA, Buchholz TA, et al. Loco-regional
recurrence patterns following mastectomy and doxo-
rubicin-based chemotherapy: Implications for postop-
erative irradiation. J Clin Oncol 2000; 18: 2817-2827.
Smith BD, Smith GL, Haffty BG, et al. Postmastec-
tomy radiation and mortality in women with T1-2
node-positive breast cancer. J Clin Oncol 2005; 23:
1409-1419.

Truong PT, Woodward WA, Thames HD, et al. The ra-
tio of positive to excised nodes identifies high-risk
subsets and reduces inter-institutional differences in
locoregional recurrence risk estimates in breast can-

@ Springer

16

17

18

19

20

21

22

23

24

25

cer patients with 1-3 positive nodes: An analysis of
prospective data from British Columbia and the M.D.
Anderson Cancer Center. Int J Radiat Oncol Biol Phys
2007; 68: 59-65.

Fortin A, Dagnault A, Blondeau L, et al. The impact of
the number of excised axillary nodes and of the per-
centage of involved nodes on regional nodal failure
in patients treated by breast-conserving surgery with
or without regional irradiation. Int J Radiat Oncol Biol
Phys 2006; 65: 33-39.

Tai P, Yu E, Joseph K. Prognostic significance of num-
ber of positive nodes: a long-term study of one to two
nodes versus three nodes in breast cancer patients. Int
J Radiat Oncol Biol Phys 2010; 77: 180-187.

Maalej M, Gargouri W, Kochbati L, et al. Internal mam-
mary lymph node invasion in breast cancer: myth or
reality? Tunis Med 2009; 87: 319-322.

Sullivan T, Raad RA, Goldberg S, et al. Tubular carci-
noma of the breast: a retrospective analysis and re-
view of the literature. Breast Cancer Res Treat 2005;
93: 199-205.

Peng L, Sun Q, Liang ZY, et al. Pure mucinous carcino-
ma of the breast: a clinicopathologic analysis with 56
patients. Chin Med Sci J 2010; 25: 115-118 (Chinese).
Botteri E, Bagnardi V, Rotmensz N, et al. Analysis of
local and regional recurrences in breast cancer after
conservative surgery. Ann Oncol 2010; 21: 723-728.
Dent R, Hanna WM, Trudeau M, et al. Time to disease
recurrence in basal-type breast cancers: effects of tu-
mor size and lymph node status. Cancer 2009; 115:
4917-4923.

Quiet CA, Ferguson DJ, Weichselbaum RR, et al. Natu-
ral history of node-negative breast cancer: a study of
826 patients with long-term follow-up. J Clin Oncol
1995; 13:1144-1151.

Ragage F, Debled M, MacGrogan G, et al. Is it use-
ful to detect lymphovascular invasion in lymph node-
positive patients with primary operable breast cancer?
Cancer 2010; 116: 3093-3101.

Tantivatana T, Chongthanakorn M, Rongsriyam K, et
al. Treatment outcomes and prognostic factors of pa-
tients with breast cancer: a retrospective review. J Med
Assoc Thai 2009; 92: 1084-1093.

Chen JY, Ma XJ, Zhou WB, et al. Radiotherapy for and
prognosis of breast cancer patients with local-region-
al recurrence after mastectomy. Ai Zheng 2009; 28:
1077-1082 (Chinese).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


