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Abstract
Introduction: In some hospitals it is still common practice to 
carry out a sentinel node biopsy (SNB) if ductal carcinoma in 
situ (DCIS) is determined in preoperative staging, although 
this is against international guidelines. The reason for this is 
because an infiltrative component can be demonstrated fre-
quently in the final pathohistological examination. In this 
study, we wanted to investigate possible predictors for infil-
trative growth, to select patients to do an SNB or to omit it. 
Material and Methods: All patients with DCIS in the core nee-
dle biopsy (CNB), who were treated with surgery including an 
SNB, were included in a prospective data registry. Patient 
characteristics were collected through physical examination, 
mammography and ultrasonography. All characteristics of 
the DCIS were noted. After surgery, the pathological results 
were collected. Results: From the 287 patients, 39 (13.6%) 
had an infiltrative component in the definitive pathological 
examination despite only DCIS in preoperative CNB. In total, 
there were only 14 (4.9%) positive SNBs, of which 11 patients 
had infiltrative growth in the breast tumor and 3 (1.2% of pa-
tients with DCIS alone in the final pathology) did not. In addi-
tion, characteristics of the CNB, including microcalcifications 
and comedonecrosis, did not show a statistically significant 
higher risk for infiltration. Discussion: Considering the low 
rates of positive SNBs in our population, we think that an SNB 
should not be performed in advance when DCIS is diagnosed, 

because if infiltrative growth is found in the final biopsy, an 
SNB could always be performed afterwards. Only if an SNB 
cannot be performed afterwards is an SNB indicated.

© 2019 S. Karger AG, Basel

Introduction

Ductal carcinoma in situ (DCIS) is increasingly diag-
nosed, in particular since the introduction of screening 
programs in multiple countries around the world [1–3]. 
Since the 1970s, an increase of around 500% has been re-
ported [4]. 

In general, DCIS is seen as a precursor for the develop-
ment of an invasive ductal carcinoma [2, 5] and therefore 
is treated in the same way as breast cancer: by lumpec
tomy or mastectomy and sentinel lymph node biopsy 
(SNB). An SNB was advised because in 11–25% of the 
cases where a core needle biopsy (CNB) diagnosed only a 
DCIS the final lumpectomy demonstrated an invasive 
component [6–11]. Multiple studies have confirmed this 
presumption and have concluded that an SNB should not 
be a standard procedure [12, 13].

Nevertheless, the number of positive SNB after DCIS 
is low, and an SNB has several possible complications in-
cluding lymphedema (6.9%), anaphylactic shocks from 
the used contrast fluid (blue dye or radiocolloids; 0.1%), 
wound infections (1–2%) and axillary seromas (6–7.1%) 
[14, 15]. Furthermore 6 months after the performance of 
an SNB, 8.6–12% of patients reported axillary paresthe-
sias, and 3.8% reported a decreased range of motion of the 
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upper extremity. Therefore, it is possible that an SNB is 
overtreatment.

In the most recent guideline of the American Society 
of Clinical Oncology, it has been attempted to find certain 
conditions to determine whether an SNB has to be con-
ducted or not. They state that in DCIS, which requires a 
mastectomy, lesions highly suspected for invasive tumor 
and lesions bigger than 5 cm deserve an SNB. However, 
the evidence for these circumstances is weak to moderate 
[16]. The same kind of study was conducted by Fraile et 
al. [17], who tried to refine the circumstances for con-
ducting an SNB. In this study, only high-risk DCIS pa-
tients were included, and no statistically significant fac-
tors were demonstrated [17]. Recently 2 studies have 
drawn similar conclusions. Francis et al. [18] concluded 
that SNB should only be conducted with patients that 
have a high risk of an invasive disease, for example, those 
with high-grade lesions or lesions bigger than 4 cm. Ac-
cording to another study, SNB should no longer be per-
formed. The study states that it is unnecessary, because it 
can always be performed afterwards, if the final histopa-
thology revealed invasive growth [19]. 

In this study, we researched the number of positive 
SNBs in patients with DCIS in the core biopsy and tried 
to define the exact circumstances for an SNB to be posi-
tive postoperatively. If these circumstances can be deter-
mined, it would be possible to save patients from over-
treatment and the unwanted side effects and complica-
tions of an SNB.

Methods

In this study, we included patients who were treated in the pe-
riod between January 1, 2009, and June 1, 2016, using a prospective 
data registry. Patients were included when an isolated DCIS was 
present in their CNB and a lumpectomy or mastectomy with SNB 
was conducted subsequently. The results of the DCIS were graded 
in low, intermediate or high risk, according to the protocol of Les-
ter et al. [20]. Patients who already had a history of breast cancer, 
had a bilateral lesion or patients who had other malignancies were 
excluded from the data set. Data reported in our study were taken 
from physical examination (i.e., the size of the possible palpable 
tumor, the presence or absence of lymphadenopathy), mammog-
raphy and ultrasonography (the presence of a solid mass, its size, 
lymphadenopathy and the presence of microcalcifications). 

Histological samples were taken with a 14-gauge core needle. 
When microcalcifications were present, this was conducted with a 
stereotactic vacuum biopsy; otherwise it was done with the support 
of ultrasound. The size of the tumor, the grade of DCIS and radical 
resection afterwards were added to the database. A radical resec-
tion was a resection with a margin of > 2 mm and was noted as an 
“R0 resection.” Subsequently, the SNB was determined to be either 
positive or negative. If it were to be positive, the grade of the SNB 
(micrometastasis, macrometastasis or an N1 metastasis) was im-
ported into the data set. 

In the end, all results were imported in an SPSS data file and 
analyzed. We calculated means and tried to prove statistical sig-

nificance with a χ2 test for 2 nominal variables and the t test for 
normally divided variables. Multivariable analyses were performed 
with a one-way MANOVA test. A difference was assumed to be 
statistically significant if the p value was smaller than 0.05. 

The study was approved by the hospital’s ethicals board. An 
informed consent was not asked, because of the anonymity of the 
study. Names of the patients were not available, for none of the 
researchers.

Results

Five thousand three hundred and seventy-seven pa-
tients from the period between January 2009 and June 
2016, who had the code breast malignancy, were collected 
from the digital patient system EPIC®. Two hundred 
eighty-seven patients had a DCIS in CNB and were treat-
ed with a lumpectomy or mastectomy with an SNB. Of 
these 287 women who were included (Table 1), the mean 
age was 59.7 years with an SD of 9.3 years. Forty patients 
had a palpable tumor, with a mean size of 2.2 cm (SD 1.7), 
216 did not have a palpable tumor and of 31 patients the 
information was not reported. On mammography, 74 pa-
tients had a solid tumor with a mean size of 2.6 cm (SD 
2.0), 213 had no solid mass on radiographs. On ultraso-
nography, 58 patients had a solid mass, 194 did not and 
in 35 cases no ultrasonography was made. The mean size 
of a mass on ultrasonography was 1.7 cm (SD 1.8). 

In preoperative histological biopsy, 279 patients had 
microcalcifications in the CNB, 8 did not. Comedonecro-
sis was found in 110 biopsies and was not found in 162. 
Fifteen biopsies were not documented. Twenty-eight pa-
tients had a grade 1 DCIS in the biopsy, 158 had a grade 
2 and 99 patients had a grade 3 DCIS. Two files were not 
reported. 

Two hundred and three patients underwent breast-
conserving surgery, 84 a mastectomy. The postoperative 
histological results showed 39 cases positive for carcino-
ma (13.9%). In 248 cases, only DCIS was found. Of the 
infiltrative carcinomas, the mean size of the infiltrative 
component was 0.7 cm (SD 0.7). In the cases of an infil-
trative component, the mean size of the total tumor was 
3.0 cm (SD 0.7). In the noninfiltrative tumors the mean 
size was 2.4 cm (SD 2.8). A bigger size of the preopera-
tively diagnosed tumor did not give a higher risk for in-
filtrative growth (p = 0.143). In 48 (16.7%), DCIS tissue 
was found within the resection margin of 2 mm, and so 
this was called an R1 resection. In 240 cases (83.3%) it was 
an R0.

Finally, the SNB was positive in 4.9% of the cases (n = 
14), of which in 8 cases a micrometastasis was found, and 
in 6 cases a macrometastasis. Nine times a BCS was con-
ducted, 5 times a mastectomy. In 11 of the 14 cases, the 
lumpectomy or mastectomy showed an infiltrative com-
ponent, in 3 (1%) cases a positive SNB was found despite 
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the fact that in the specimen an infiltrative component 
could not be found. 

All preoperative variables were compared with the 
postoperative histological diagnosis. The only statistically 
significant difference we found was that women younger 
than 55 years had a greater risk of an infiltrative compo-
nent (p = 0.048). All other variables showed no statisti-
cally significant differences and are not precursors for in-
filtrative components, even if variables were combined. 
Also, a multivariate analysis with the one-way MANOVA 
test did not show any differences for all investigated vari-
ables.

Discussion

In the final pathohistological examination, we found 
an infiltrative component in 13.9% of the cases, and a pos-
itive SNB in 4.9% of the cases. These numbers are similar 
to other studies, from 0.0 to 42.3% for infiltrative growth 

[21], and a positive SNB in 5.5–10.7% of the cases [18, 19, 
22].

In our study we wanted to select a group of patients 
with a preoperative diagnosis of DCIS, who have a higher 
or lower risk of infiltrative growth and so have a higher 
or lower risk of a positive sentinel node. According to our 
data, such precursors are not available. Even in the litera-
ture, a clear variable that predicts this infiltrative growth 
has not been found until now. In another Dutch study by 
van Roozendaal et al. [19], the size of the needle biopsy 
whereby the CNB was performed showed a significantly 
different chance of finding infiltration. Another study 
shows a significantly higher risk of infiltration in the sur-
gical specimen if sclerosing adenosis is found in the bi-
opsy, pleiomorphic calcifications are found on the mam-
mogram or a “suspect” mass is found on echography or if 
a mass is bigger than 2 cm [23]. However, these variables 
only predict a higher risk and they do not guarantee infil-
tration. 

Table 1. Patient data

DCIS Carcinoma p value SNP– SNP+ Missing p value

Patient characteristics
Mean age (SD), years 60.0 (10.1) 58.2 (10.1) 0.730 59.8 (9.4) 58.1 (9.4) 0 0.643
Women <55 years 86 20 98 8 0
Women >55 years 162 19 0.048 174 6 0 0.111

Physical examination
Palpability

Yes 34 6 39 1 31
No 189 27 0.665 205 11 31 0.476

X-ray solid mass
Yes 65 9 76 3 0
No 183 30 0.865 198 11 0 0.879

Echography solid mass
Yes 47 11 55 3 35
No 169 25 0.252 183 10 35 0.998

Core needle biopsy
Microcalcifications

Yes 241 38 265 14 1
No 7 1 0.963 7 0 1 0.543

Comedonecrosis
Yes 93 17 103 7 15
No 143 19 0.384 156 6 15 0.319

Grade of DCIS
1 23 5 26 2 2
2 140 18 152 6 2
3 83 16 0.457 93 6 2 0.617

Type of surgery
Breast sparing 175 28 194 9 0
Mastectomy 73 11 0.863 79 5 0 0.593
Radical resection (R0) 209 31 227 13 0
Nonradical resection (R1) 39 8 0.459 46 1 0 0.336

DCIS, ductal carcinoma in situ; SNP, single nucleotide polymorphism.
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Another predictor of infiltrative growth is the size of 
the lesion which was preoperatively measured. In our 
study, this difference was not significant. In guidelines, it 
is suggested that lesions > 2.5 cm have a higher risk for 
infiltrative growth and so have a higher risk for a positive 
SNB [24]. Though, not in all studies this significance is 
found [19]. 

Also in this study, comedonecrosis tends to give a 
higher risk for invasive growth [23]. In our study, we did 
not find this trend. Finally, an age younger than 55 years 
was reported as an independent factor for finding infiltra-
tion [7], which is similar to the results we found in our 
data. However, there was no correlation with a significant 
higher risk to have a positive SNB. Because of this unpre-
dictability of infiltration and the low rates of positive 
SNB, we think that an SNB has to be conducted only for 
the cases where it cannot be conducted afterwards, like a 
mastectomy or a lateral upper quadrantectomy. After all, 
when you solely find DCIS, there is only a low risk of 4% 
that the SNB is positive. 

By doing so, patients will be saved from SNBs and 
thereby from common complications like wound infec-
tions, axillary seromas and paresthesias [14, 15]. Except 
for the possible complications, also a rate of false-negative 
SNBs around 5% was found in the literature [25]. Finally, 
the quality of life was found to be significantly lower for 
patients who had undergone an SNB in contrast to pa-
tients who had not [26].

Furthermore there is a discussion whether an SNB is 
still necessary when an infiltrative component is found. 
Recent results show that watchful waiting, in comparison 
to performing an axillary lymph node dissection, shows 
no significant differences in regional recurrence rates af-
ter a follow-up of 6.3 years [26]. And even when, during 
follow-up, lymphatic metastases develop, an additional 
axillary lymph node dissection at a later time does not 
show any differences in overall survival or disease-free 
interval [27, 28].

Except for the existing parameters, there may be some 
new parameters which can help to determine the risk for 
invasive growth. First, the histopathological status can be 
determined and can divide the types of DCIS in molecular 
phenotypes: Luminal A (ER/PR+, Her2neu–), Luminal B 
(triple positive), Her2neu positive (ER/PR–, Her2neu+) 
and triple negative. These types of DCIS were researched 
by Williams et al. [29], who showed that the Luminal A 
type has a much lower recurrence and invasive recur-
rence rate compared to the Her2neu positive type. An-
other study showed a higher recurrence rate when a Ki-67 
hormone receptor was found [30].

In addition to the hormonal status, special applica-
tions of magnetic resonance imaging can help in differ-
entiating DCIS from infiltrating breast cancer, which was 
shown in a study by Ding et al. [31]. In this study, diffused 

weighted imaging was used, which is a way of imaging in 
order to determine the degree of swelling of cells. Dif-
fused weighted imaging can show this difference, but only 
in the Asian population and not in the Caucasian [31]. In 
another study it was shown that using the magnetic reso-
nance imaging scan this way may contribute to the dif-
ferentiation between invasive and in situ breast carcino-
ma [32].

One of the limitations of this study is clearly its retro-
spective design. Although this design leads to the high 
number of study subjects, retrospective cohort studies are 
known for their selection bias of the studied population. 
In our study, we tried to prevent this bias by clear in- and 
exclusion criteria. 

In conclusion, until now there has been no clear way 
to definitively predict whether a tumor is a DCIS or an 
invasive tumor. For that reason, we have to deal with the 
evidence that is available at the moment. We advise, tak-
ing into account our data and the literary study, to do a 
SNB only when this will not be possible anymore in a 
later stadium, which means that when a mastectomy or a 
lateral upper quadrantectomy has been performed or 
when a patient is not able to survive 2 separate operations. 
In general lumpectomies, an SNB should always be pos-
sible after the definitive histology of the lumpectomy. If 
implemented, this protocol will cause no undertreatment 
of DCIS lesions, and patients do not need to undergo un-
necessary or invasive treatment for a benign lesion.
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