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For breast cancer patients with a preoperative diagnosis of ductal carcinoma in

situ (DCIS), sentinel lymph node (SN) biopsy has been proposed as an axillary

staging procedure in selected patients with a higher likelihood of having occult

invasive lesions. With detailed histological examination of primary tumors and

molecular whole-node analysis of SNs, we aimed to validate whether this selec-

tive application accurately identifies patients with SN metastasis. The subjects

were 336 patients with a preoperative needle-biopsy diagnosis of DCIS who

underwent SN biopsy using the one-step nucleic acid amplification assay in the

period 2009–2011. The incidence and preoperative predictors of upstaging to

invasive disease on final pathology and SN metastasis, and their correlation,

were investigated. Of the 336 patients, 113 (33.6%) had invasive disease, and 6

(1.8%) and 17 (5.0%) had macro- and micrometastasis in axillary nodes respec-

tively. Of the 113 patients with invasive disease, 4 (3.5%) and 9 (8.0%) had

macro- and micrometastasis. Predictors of invasive disease included palpability,

mammographic mass, and calcifications (spread >20 mm), and intraductal solid

structure, but no predictor was found for SN metastasis. Therefore, even though

occult invasive disease was found at final pathology, most of the patients had no

metastasis or only micrometastasis in axillary nodes. Predictors of invasive dis-

ease and SN metastasis were not completely consistent, so the selective SN

biopsy for patients with a higher risk of invasive disease may not accurately

identify those with SN metastasis. More accurate application of SN biopsy is

required for patients with a preoperative diagnosis of DCIS.

D uctal carcinoma in situ (DCIS) is the most common type
of pre-invasive breast cancer. By definition, DCIS does

not metastasize to the lymph nodes because the tumor is lim-
ited to the epithelial layer and does not extend to the lympha-
tic vessels. However, lesions initially diagnosed to be DCIS on
needle biopsy are occasionally upstaged to invasive cancer
after the final pathology report of the completely excised spec-
imen.(1) This is due to inherent limitations of biopsy sampling
techniques, by which a small invasive lesion may fail to be
detected in a large area of intraductal lesion. A meta-analysis
has shown that this upstaging occurs in 25.9% of patients with
a needle-biopsy diagnosis of DCIS.(2)

Sentinel node (SN) biopsy is the standard axillary staging
procedure for clinically node-negative breast cancer.(3) For
patients with a preoperative diagnosis of DCIS, SN biopsy has
been proposed for use in selected patients with a higher likeli-
hood of developing occult invasive lesions (i.e. large, high-
grade, comedo-type, or clinical ⁄ radiologic mass) and those
undergoing mastectomy, because SN mapping cannot be carried
out after an invasive tumor is identified.(1,4) A meta-analysis has

shown that the incidence of SN metastases is 7.4% in patients
with a preoperative needle-biopsy diagnosis of DCIS.(4) How-
ever, it has not been well validated whether this selective appli-
cation of SN biopsy in patients with a higher risk of invasive
disease accurately identifies patients with a higher likelihood of
SN metastasis.(5–9)

The diagnostic accuracy of the primary tumor and nodal sta-
tus is dependent on the rigor of the examination. The fewer
samples of primary tumor or lymph node that are examined,
the greater the risk that small invasive lesions or metastases
may not be identified. In most of the previous reports on the
upstaging to invasive cancer from preoperatively diagnosed
DCIS, histological examination procedures for primary tumors
have not been described in detail. Thus, the primary tumor sta-
tus on final pathology may be underestimated.
Similarly, conventional histopathological examinations may

lead to underestimation of nodal status: they are limited in their
ability to detect metastases accurately due to the partial evalua-
tion of a node. The one-step nucleic acid amplification (OSNA)
assay (Sysmex, Kobe, Japan) was developed to overcome this
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limitation of histopathological lymph node examination. The
OSNA assay is accepted and routinely used in more than 230
institutions in Spain, Japan, Italy, the UK, France, and else-
where.(10) This assay can assess whole lymph nodes, and the
detection and amplification of cytokeratin 19 (CK19) mRNA
can yield quantitative results for detecting clinically relevant
nodal metastases (>0.2 mm in size).(11) Calibration and valida-
tion studies(11,12) have provided reasonable evidence that the
CK19 mRNA copy number detected by the OSNA assay can
provide good estimates of macrometastasis, micrometastasis,
and no metastasis, including isolated tumor cells, as defined by
the Cancer Staging Manual of the American Joint Committee
on Cancer.(13) The OSNA whole-node assay detects a greater
number of micrometastases than routine histopathological
examinations.(14–16) In particular, we showed that the number
of patients with a postoperative diagnosis of DCIS and SN
metastasis increased significantly after the introduction of the
OSNA assay for SN biopsies.(17)

Therefore, using detailed histological examination of pri-
mary tumors and the OSNA whole-node assay of SNs, the pri-
mary tumor and nodal status can be evaluated more accurately.
In this single-center retrospective study, we investigated the
incidence and predictors of invasive disease on final pathology
and SN metastasis, and their correlation, in order to validate
whether or not the selective SN biopsy for patients with a
higher risk of invasive disease accurately identifies those with
SN metastasis.

Materials and Methods

Patients and tumors. The study consisted of cN0 patients
with a preoperative needle-biopsy diagnosis of DCIS who
underwent SN biopsy with the OSNA assay between April
2009 and August 2011 at The Cancer Institute Hospital
(Tokyo, Japan). Each eligible patient received both clinical
and ultrasonographic examinations of the preoperative lymph
node status. When there was a possibility of nodal metastasis
on at least one of the examinations, the cN0 status was con-
firmed by ultrasonography-guided fine-needle aspiration cytol-
ogy for the suspicious lymph node. The exclusion criteria were
as follows: (i) SN mapping without the use of a radioisotope

tracer; (ii) metastasis detected only in non-SNs; (iii) previous
excision of a primary tumor; (iv) heterochronous ipsilateral
breast cancer recurrence; (v) neoadjuvant drug therapy; and
(vi) multicentric tumors of the unilateral breast. This study
was approved by the Institutional Review Board of the Cancer
Institute Hospital.
Presence of comedo necrosis, intraductal structure, and

nuclear grade were histologically assessed in the preoperative
needle-biopsy materials. The intraductal structures were classi-
fied into three patterns (i.e. flat ⁄ low papillary, cribriform ⁄pap-
illary, and solid subtypes) regardless of the presence or
absence of comedo necrosis. Primary tumor and nodal status
were classified according to the seventh edition of the Ameri-
can Joint Committee on Cancer Staging Manual.(13) The post-
operative pN status was classified on the basis of the overall
axillary status including the SN and non-SN status in patients
who underwent axillary dissection.

Sentinel lymph node biopsy using OSNA assay. All patients
underwent SN mapping and identification with a radioisotope
tracer plus ⁄minus a vital dye. Whole SNs from each patient
were evaluated using the OSNA assay without histopathologi-
cal examination. When one or more SNs were positive, com-
plete axillary lymph node dissection was carried out
immediately. Since September 2009, we have also used the
OSNA assay for non-SNs in patients who underwent axillary
dissection following metastatic SN biopsy.
The OSNA assay procedure has been previously described

in detail.(11) Briefly, whole lymph nodes were homogenized
with 4 mL lysis buffer solution (Lynorhag; Sysmex) and cen-
trifuged at 10 000 g at room temperature. A 2-lL supernatant
was analyzed with the RD-100i System (Sysmex), an auto-
mated molecular detection system that uses a reverse transcrip-
tion loop-mediated isothermal amplification method,(18) and
the LynoampBC Kit (Sysmex). The degree of amplification
was determined on the basis of a reaction by-product, pyro-
phosphate.(19) The resultant change in turbidity after precipita-
tion of magnesium pyrophosphate was then correlated with the
CK19 mRNA copy number per microlitre of the original lysate
using a standard curve established beforehand using three
calibrators containing different CK19 mRNA copy numbers.
The number of CK19 mRNA copies per microlitre was

(a) (b)
Fig. 1. Histological examinations of primary breast
tumors in patients with a preoperative needle-biopsy
diagnosis of ductal carcinoma in situ who underwent
partial mastectomy (a) or total mastectomy (b).
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extrapolated from the standard curve for both the measurement
sample and a 1:10 diluted sample. The cut-off for negative
⁄positive was set at 250 copies ⁄lL.(11) Tumor burden ≥250–
<5000 and ≥5000 copies ⁄lL in a lymph node were considered
equivalent to histopathological micro- and macrometastasis,
respectively.(11) In situations where the reaction was inhibited

in the measurement sample, the copy numbers in the diluted
sample were used.

Postoperative histological examinations of primary

tumors. Partial mastectomy materials were sectioned continu-
ously from the nipple side to the periphery at 5-mm intervals
(Fig. 1a). All sections were histologically examined with

Table 1. Correlation between patient characteristics and invasive disease on final pathology or sentinel node metastasis in patients

preoperatively diagnosed with ductal carcinoma in situ (n = 336)

Characteristics No. %
Invasive disease

Sentinel node

metastasis

No. % No. %

No. of patients 336 100.0 113 33.6 23 6.8

Age (years)

≤39 47 14.0 15 31.9 4 8.5

40–64 252 75.0 82 32.5 15 6.0

≥65 37 11.0 16 43.2 4 10.8

Tumor location

Upper-outer 151 44.9 55 36.4 13 8.6

Upper-inner 81 24.1 30 37.0 4 4.9

Lower-outer 66 19.6 18 27.3 2 3.0

Lower-inner ⁄ central 38 11.3 10 26.3 4 10.5

Palpability

Non-palpable 176 52.4 40 22.7 12 6.8

Palpable 160 47.6 73 45.6 11 6.9

Mammographic finding

Calcifications, spread ≤20 mm 80 23.8 12 15.0 5 6.3

Calcifications, spread >20 mm 85 25.3 30 35.3 7 8.2

Mass, FAD, or distortion 119 35.4 60 50.4 9 7.6

None 52 15.5 11 21.2 2 3.8

Needle biopsy method

With vacuum-assist 262 78.0 79 30.2 16 6.1

Without vacuum-assist 74 22.0 34 45.9 7 9.5

No. of biopsy specimens

1–2 113 33.6 43 38.1 8 7.1

3–5 114 33.9 43 37.7 10 8.8

6–17 109 32.4 27 24.8 5 4.6

Period from breast biopsy to surgery (days)

≤30 42 12.5 14 33.3 3 7.1

31–90 213 63.4 75 35.2 14 6.6

≥91 81 24.1 24 29.6 6 7.4

Comedo necrosis

Non-comedo 240 71.4 72 30.0 17 7.1

Comedo 96 28.6 41 42.7 6 6.3

Intraductal structure

Low papillary ⁄flat 68 20.2 15 22.1 4 5.9

Cribriform ⁄ papillary 166 49.4 46 27.7 8 4.8

Solid 102 30.4 52 51.0 11 10.8

Nuclear grade

1 191 56.8 54 28.3 14 7.3

2 110 32.7 45 40.9 7 6.4

3 35 10.4 14 40.0 2 5.7

Breast surgery

Partial mastectomy 151 44.9 35 23.2 12 7.9

Total mastectomy 185 55.1 78 42.2 11 5.9

Estrogen receptor status

+ 274 81.5 80 29.2 22 8.0

� 62 18.5 33 53.2 1 1.6

Progesterone receptor status

+ 240 71.4 70 29.2 19 7.9

� 96 28.6 43 44.8 4 4.2

FAD, focal asymmetric density.

© 2014 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
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H&E staining. Total mastectomy materials were sectioned
continuously from the nipple to the periphery at 5–7-mm inter-
vals (Fig. 1b). The sectioning was carried out to cover the
entire tumor spread using macroscopic and radiologic findings
as references. Most of the sections within the tumor spread
were histologically confirmed with H&E staining.

Statistical analyses. First, we used univariate logistic regres-
sion analysis to screen for potential predictors of invasive dis-
ease on final pathology and SN metastasis, respectively. Next,
we used multivariate logistic regression analysis for the signifi-
cant factors from the univariate analyses. Finally, combining
the significant characteristics from the multivariate analysis,
the incidence of invasive disease and SN metastasis were com-
pared. Only preoperative factors were used for these analyses.
P-values < 0.05 were considered statistically significant, and
the confidence intervals were set at the 95% level. All statisti-
cal analyses were carried out using R statistical software
(version 2.10.1; http://www.r-project.org/).(20)

Results

Patient characteristics. Between April 2009 and August 2011,
1746 breast cancer patients underwent SN biopsy using the
OSNA assay; 1568 of them did not meet the exclusion criteria.
Among them, 336 (21.4%) were diagnosed with DCIS using
preoperative needle-biopsy materials. The demographic charac-
teristics are presented in Table 1. All patients were Asian
women.

Distribution of postoperative pT and pN status. Of the 336
patients, 223 (66.4%) did not have an invasive lesion (pTis) on
final pathology and 113 (33.6%) were upstaged to invasive dis-
ease (pT1 ⁄T2) (Fig. 2a). Of the 113 patients, 85 (75.2%) had
an invasive lesion ≤5 mm in size (pT1mi ⁄T1a).
Of the 336 patients, 313 (93.2%) did not have SN metastasis

(pN0) and 23 (6.8%) had SN metastasis (three with
macrometastasis and 20 with micrometastasis). All the SN-
positive patients underwent axillary dissection. For the non-SN
evaluation, seven patients underwent single-section histology
and 16 underwent OSNA assay. One of the three patients with
SN macrometastasis had non-SN metastasis, and the non-SN
metastasis was macrometastasis. Four of the 20 patients with
SN micrometastasis had non-SN metastasis, and all the non-SN
metastasis were micrometastasis. Considering non-SN status in

addition to SN status, 17 (5.0%) and 6 (1.8%) of the 336
patients had only micrometastasis (pN1mi) and at least one
macrometastasis (pN1a ⁄N2), respectively (Fig. 2b).

Correlation between postoperative pT and pN status. Of the
223 patients without invasive disease (pTis), 10 (4.5%) had
nodal metastasis; 8 (3.6%) and 2 (0.9%) had pN1mi and pN1a ⁄
N2 disease, respectively (Fig. 3). Of the 113 patients with
detected invasive disease (pT1 ⁄T2), 13 (11.5%) had nodal
metastasis; 9 (8.0%) and 4 (3.5%) had pN1mi and pN1a ⁄N2
disease, respectively.

Univariate analysis of invasive disease on final pathology and

of SN metastasis. The following seven categories were signifi-
cantly associated with invasive disease on final pathology
(Table 2): (i) palpability; (ii) mammographic findings;
(iii) needle biopsy method; (iv) number of biopsy specimens;
(v) comedo necrosis; (vi) intraductal structure; and (vii) nuclear
grade. There was no significant factor predicting SN metastasis
(Table 2); thus, the multivariable analysis was not carried out.

Multivariate analysis of invasive disease on final pathol-

ogy. The following four characteristics were significantly asso-
ciated with invasive disease (Table 3): (i) palpable tumor;
(ii) mammographic finding of calcification spread >20 mm;

(a) (b)

Fig. 2. Distribution of pathological T status on
final pathology (a) and overall pathological N
status (b) in patients with a preoperative needle-
biopsy diagnosis of ductal carcinoma in situ. is, in
situ (intraductal carcinoma lesion); mi, microm-
etastasis; sn, sentinel node.

Fig. 3. Correlation between pathological T status on final pathology
and overall pathological N status in patients with a preoperative nee-
dle-biopsy diagnosis of ductal carcinoma in situ. is, in situ (intraductal
carcinoma lesion); mi, micrometastasis.
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(iii) mammographic finding of mass, focal asymmetric density,
or architectural distortion; and (iv) intraductal solid structure.
Combining these four significant characteristics as above, 12

patterns of incidence of invasive disease and SN metastasis
were calculated (Table 4). Four of the 12 patterns showed
≥50% incidence of invasive disease, but only one of these four
patterns showed ≥10% incidence of SN metastasis. However,
four of the 12 patterns showed ≥10% incidence of SN metasta-
sis, but only one of these four patterns showed ≥50% incidence
of invasive disease.

Discussion

The present study features a combination of detailed histologi-
cal examination of primary breast tumors and whole lymph

node analysis using the OSNA assay and a less biased selec-
tion of the eligible patients. First of all, to the best of our
knowledge, this is the first report in patients with preopera-
tively diagnosed DCIS to accurately evaluate tumor burden in
axillary lymph nodes using molecular whole-node analysis. In
this study, all patients’ SN(s) were rigorously identified using
a radioisotope tracer, and each whole SN was evaluated using
the OSNA assay. In addition, more than two-thirds of patients
for whom axillary dissection was carried out after a metastatic
SN biopsy underwent the OSNA assay for the evaluation of
the non-SNs. Thus, the axillary nodal status was more accu-
rately evaluated using the OSNA assay than in previous studies
using histopathological examinations.
The second feature of the present study is the standardized

and relatively detailed histological examination of primary

Table 2. Univariate analysis of invasive disease on final pathology and sentinel node metastasis in patients preoperatively diagnosed with

ductal carcinoma in situ (n = 336)

Characteristics

Invasive disease Sentinel node metastasis

Odds ratio
95% CI

P-value Odds ratio
95% CI

P-value
Lower Upper Lower Upper

Age (years)

≤39 1.00 1.00

40–64 1.03 0.53 2.01 0.93 0.68 0.22 2.15 0.51

≥65 1.63 0.66 3.97 0.29 1.30 0.30 5.60 0.72

Tumor location

Upper-outer 1.00 1.00

Upper-inner 1.03 0.59 1.80 0.93 0.55 0.17 1.75 0.31

Lower-outer 0.65 0.35 1.24 0.19 0.33 0.07 1.51 0.15

Lower-inner ⁄ central 0.62 0.28 1.38 0.24 1.25 0.38 4.07 0.71

Palpability

Non-palpable 1.00 1.00

Palpable 2.85 1.78 4.57 <0.01** 1.01 0.43 2.36 0.98

Mammographic finding

Calcifications, spread ≤20 mm 1.00 1.00

Calcifications, spread >20 mm 3.09 1.45 6.60 <0.01** 1.35 0.41 4.43 0.62

Mass, FAD, or distortion 5.76 2.83 11.74 <0.01** 1.23 0.40 3.81 0.72

None 1.52 0.61 3.76 0.36 0.60 0.11 3.21 0.55

Needle biopsy method

With vacuum-assist 1.00 1.00

Without vacuum-assist 1.97 1.16 3.34 0.01* 1.61 0.63 4.06 0.32

No. of biopsy specimens

1–2 1.00 1.00

3–5 0.99 0.58 1.69 0.96 1.26 0.48 3.32 0.64

6–17 0.54 0.30 0.95 0.03* 0.63 0.20 1.99 0.43

Period from breast biopsy to surgery (days)

≤30 1.00 1.00

31–90 1.09 0.54 2.19 0.82 0.91 0.25 3.33 0.89

≥91 0.84 0.38 1.87 0.67 1.04 0.25 4.38 0.96

Comedo necrosis

Non-comedo 1.00 1.00

Comedo 1.74 1.07 2.84 0.03* 0.87 0.33 2.29 0.78

Intraductal structure

Low papillary ⁄flat 1.00 1.00

Cribriform ⁄ papillary 1.35 0.70 2.64 0.37 0.81 0.24 2.79 0.74

Solid 3.67 1.84 7.34 <0.01** 1.93 0.59 6.35 0.28

Nuclear grade

1 1.00 1.00

2 1.76 1.07 2.88 0.03* 0.86 0.34 2.20 0.75

3 1.69 0.80 3.57 0.17 0.77 0.17 3.53 0.73

*P < 0.05; **P < 0.01. CI, confidence interval; FAD, focal asymmetric density.
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breast tumors to identify occult invasive foci. In most previous
reports on the upstaging to invasive cancer from preoperatively
diagnosed DCIS, histological examination procedures for
primary tumors have not been described in detail. Thus, the

primary tumor status on final pathology may be underesti-
mated. In the present study, 33.6% of the preoperative diag-
nosed DCIS were upstaged to invasive disease on final
pathology, and this rate is slightly higher than that found in
the previous meta-analysis (25.9%).(2)

Third, the indication for SN biopsy in patients with DCIS is
relatively wide in our institution. Approximately 84% of patients
with a postoperative diagnosis of DCIS underwent the SN
biopsy.(17) The previous studies on SN biopsy for preoperatively
diagnosed DCIS may have a selection bias, because a subgroup
of DCIS patients were selected for SN biopsy.(5,7,8,21,22) The
wider indication in the present study may lead to the lower node-
positive rate. Despite the use of molecular whole-node analysis,
the overall node-positive rate was 6.8%, which was slightly
lower than that found in the previous meta-analysis (7.4%).(4)

In patients with preoperatively diagnosed DCIS, most of the
patients have no metastasis or only micrometastasis in axillary
nodes and the incidence of macrometastasis was low, even
though occult invasive disease was found in the primary tumor
at the final pathology. The OSNA assay can reproducibly dis-
tinguish between tumor burdens equivalent to macro- and
micrometastasis according to the cut-off value for CK19
mRNA.(11,12) Through stratification of the nodal tumor burden,
more than two-thirds of metastases were micrometastases. The
overall incidence of macro- and micrometastasis was found to
be 1.8% and 5.0%, respectively. Moreover, in tumors detected
invasive disease, the incidence of macro- and micrometastasis
was 3.5% and 8.0%, respectively.
Most of the predictors of invasive disease from the univari-

ate analysis were consistent with the conventional factors,(2,4,8)

that is, tumors showing palpable ⁄mammographic mass, mam-
mographic calcification spread >20 mm in size, comedo necro-
sis, intraductal solid structure, or high nuclear grade. However,
no preoperative predictor of invasive disease was significantly
correlated with SN metastasis. This result might be due to the
low number of SN-positive patients. However, the odds ratios
for SN metastasis were much lower than those for invasive
disease. In particular, patients with tumors with comedo necro-
sis or tumors of high grade were less likely to have SN metas-
tasis (odds ratio < 1.0). Moreover, the combination of the
significant predictors of invasive disease was not able to iden-
tify those patients with a higher likelihood of SN metastasis.

Table 3. Multivariate analysis of invasive disease on final pathology

in patients preoperatively diagnosed with ductal carcinoma in situ

(n = 336)

Characteristics Odds ratio
95% CI

P-value
Lower Upper

Palpability

Non-palpable 1.00

Palpable 2.22 1.25 3.92 <0.01**

Mammographic finding

Calcifications,

spread ≤20 mm

1.00

Calcifications,

spread >20 mm

3.54 1.55 8.08 <0.01**

Mass, FAD, or

distortion

5.52 2.46 12.40 <0.01**

None 1.33 0.50 3.54 0.56

Needle biopsy method

With vacuum-assist 1.00

Without vacuum-assist 1.21 0.63 2.33 0.56

No. of biopsy specimens

1–2 1.00

3–5 0.99 0.53 1.85 0.97

6–17 0.59 0.29 1.20 0.14

Comedo necrosis

Non-comedo 1.00

Comedo 1.75 0.90 3.39 0.10

Intraductal structure

Low papillary ⁄flat 1.00

Cribriform ⁄ papillary 0.77 0.35 1.68 0.51

Solid 3.20 1.41 7.27 <0.01**

Nuclear grade

1 1.00

2 1.18 0.66 2.11 0.58

3 0.46 0.17 1.20 0.11

**P < 0.01. CI, confidence interval; FAD, focal asymmetric density.

Table 4. Correlation between incidence of invasive disease on final pathology and sentinel node metastasis according to each combination

using significant predictors of invasive disease in patients preoperatively diagnosed with ductal carcinoma in situ (n = 336)

Palpability Mammographic finding Intraductal structure No.
Invasive disease

Sentinel node

metastasis

No. % No. %

Palpable Calcifications, spread >20 mm Solid 13 12 92.3† 0 0.0

Others 19 5 26.3 3 15.8‡

Mass, FAD, or distortion Solid 23 15 65.2† 2 8.7

Others 60 31 51.7† 6 10.0‡

Others Solid 10 5 50.0† 0 0.0

Others 35 3 8.6 0 0.0

Non-palpable Calcifications, spread >20 mm Solid 13 5 38.5 2 15.4‡

Others 40 7 17.5 2 5.0

Mass, FAD, or distortion Solid 9 4 44.4 0 0.0

Others 27 7 25.9 1 3.7

Others Solid 34 9 26.5 6 17.6‡

Others 53 5 9.4 0 0.0

†≥50%; ‡≥10%. FAD, focal asymmetric density.
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Thus, predictors of invasive disease are not completely consis-
tent with those of nodal metastasis; therefore, the selective
application of SN biopsy in patients with a higher risk of inva-
sive disease may not accurately identify the patients with a
higher likelihood of SN metastasis.
The conventional application of SN biopsy for patients with

a preoperative diagnosis of DCIS can also be limited in terms
of using clinical, radiological, and pathological factors. These
factors can be difficult to standardize, and there can be an
inter-observer variability in measuring these factors.(23–26) A
few studies have reported that profiles of gene and miRNA
expression show valuable predictive associations with lymph
node metastasis.(27,28) Thus, the gene and miRNA expression
profiles of primary tumors in needle-biopsy specimens might
be useful for more accurately identifying patients with a higher
likelihood of SN metastasis.
In conclusion, most patients with a preoperative diagnosis of

DCIS had no metastasis or only micrometastasis in axillary
nodes, even though invasive disease was found on final pathol-
ogy. Predictors of invasive disease and SN metastasis were not

completely consistent, so the selective application of SN
biopsy in patients with a higher risk of invasive disease may
not accurately identify the patients with a higher likelihood of
SN metastasis. More accurate application of SN biopsy is
required for patients with a preoperative diagnosis of DCIS.
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