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Abstract
Background: Axillary staging via sentinel node biopsy (SLNB)
in patients with ductal carcinoma in situ with microinvasion
(DCISM) is routinely performed but remains controversial with
regard to the risk-benefit ratio.

Methods: Retrospective single-institution review of patients
with diagnosis of DCISM (invasive tumor � 0.1 cm). Age, clini-
copathologic data, and follow-up were recorded.

Results: Of 90 patients, 33% were diagnosed by core needle
biopsy (CNB), 37% by excisional biopsy, and 29% were up-
staged from DCIS on CNB to DCISM at final operation. Three
(10%) of 30 patients with DCISM on CNB were upstaged to
invasive cancer on final pathology. Median age at diagnosis was
58.9 years (range: 30-89). Lumpectomy was performed in 45%

of patients and mastectomy in 55%. Mean number of sentinel
nodes was 2.59 (SE 0.17). Six (6.9%) of 87 patients with DCISM
as final diagnosis had a positive SLNB (four lumpectomies, two
mastectomies). There was no correlation with any clinicopatho-
logic features, including palpable DCIS, DCIS grade/necrosis, or
age at diagnosis. All six SLNB-positive patients had a complete
axillary dissection; two had additional disease. Median follow-up
time was 74.2 months (range: 2-169). In-breast recurrence was
seen in three patients (5%), regardless of SLN status, DCIS
grade, or necrosis. Two patients developed distant metastasis.
Overall survival was 94.19% at 5 years for DCISM and 100% for
DCISM with nodal disease.

Conclusion: DCISM comprises 0.6% of breast cancer diag-
noses at our institution. There is a low likelihood of nodal spread;
however, a lack of identifiable clinicopathologic features associ-
ated with a positive SLNB limits selective SLNB use.

Introduction
Ductal carcinoma in situ (DCIS) accounts for 20% to 30%1-4

of all newly diagnosed breast cancer in the United States cur-
rently. This is considered a noninvasive malignancy, but it may
also arise in association with invasive carcinoma. Current breast
cancer staging and treatment recommendations are based
primarily on the size and extent of an invasive component, if
identified. However, when the invasive component is � 0.1
cm in its greatest extent, this is deemed “microinvasive”
carcinoma. Treatment recommendations for this particular
entity have yet to be standardized because of the rarity of this
diagnosis.1,5-7

In invasive breast cancer, axillary staging via sentinel lymph
node biopsy is routinely performed, but the role of sentinel
lymph node biopsy in patients with DCIS alone or DCIS with
microinvasion (DCISM) remains controversial because of the
ill-defined risk-benefit ratio.2,4,5,7-10 Although sentinel lymph
node biopsy is a low-risk procedure, it has been associated with
multiple complications, including anaphylaxis to blue dye
(0.7%),11 lymphedema (3% to 7%),12 and paresthesia (6% to
8%),13 among others. These risks should be balanced with the
possibility of identifying a metastatic lymph node and the sub-
sequent upstaging and alteration of treatment recommendations.
The incidence of a positive sentinel lymph node in DCISM has
been reported to be between 3% and 20%1,5,14-167,17 Our institu-
tional experience, first reported in 2001, described an incidence
of a positive sentinel lymph node of up to 20% for patients with
DCISM.5 A follow-up study in 2005 demonstrated an inci-
dence of 14%.18 However, the presence of isolated tumor cells

(ITCs) in the sentinel node was included in the definition of a
positive sentinel lymph node biopsy in both prior publica-
tions.5,18 According to the sixth edition of the American Joint
Commission on Cancer (AJCC) breast cancer staging system,
published in 2002, and the seventh edition, published in 2009,
ITCs fail to represent a significant burden of nodal disease.
Therefore, ITCs alone are not classified as nodal metastasis.6,19

The elimination of ITCs from the metastatic classification should
lower the incidence of nodal disease reported in previous studies,
although the presumed decrease has yet to be quantified.

The objective of this study was to redefine the incidence of
true lymph node positivity associated with DCISM. We exam-
ined clinical and pathologic features at a single high-volume
cancer center for an association with sentinel lymph node–
positive disease, thereby guiding patient selection for sentinel
lymph node biopsy in patients with this uncommon disease
entity.

Methods
The Don and Erika Wallace Comprehensive Breast Program at
the H. Lee Moffitt Cancer Center and Research Institute offers
all incoming patients with breast cancer participation in an
institutional review board–approved, prospective database.
This database contains only the information obtained at
presentation via a patient questionnaire, such as age, race,
presenting symptom, family history, type of biopsy, and so
on. Institutional review board approval is obtained for each
retrospective research study requiring access to the database.
Follow-up information, such as type of surgery, adjuvant treat-
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ment recommendations, and disease status is added for appli-
cable study patients from review of paper charts (before 2003)
and electronic medical records (after 2003). All of the patients
in the current study were surgically treated at the H. Lee Moffitt
Cancer Center from January 1996 to June 2009 and had a
diagnosis of DCISM. All patients had therapeutic breast sur-
gery at Moffitt Cancer Center. Data collected included (1) pa-
tients’ age and race; (2) personal and family history of breast
cancer; (3) radiologic findings; (4) pathologic biopsy results; (5)
histopathologic tumor characteristics; (5) type of breast surgery;
(6) sentinel node biopsy results; and (7) follow-up data, includ-
ing adjuvant treatment, recurrence, and mortality.

Pathologic evaluation of DCIS at our institution is com-
posed of documentation of grade, presence of necrosis, absence
of invasion, and histologic subtype (solid, cribiform, etc). The
volume or extent of DCIS was not consistently recorded, nor
was the presence of multifocality or multicentric disease. Simi-
larly, over the course of the study period, assessment of estrogen
receptor (ER) and progesterone receptor (PR) expression was
not routinely performed until 2006 and therefore was not in-
cluded in our data analysis.

At our institution, sentinel lymph node mapping consists of
either peritumoral or subareolar injections (per surgeon choice)
of both isotope (Technetium 99M filtered sulfur colloid; Car-
dinal Health, Tampa, FL) and blue dye (Isosulfan Blue;
AnazaoHealth Corporation, Tampa, FL). Intraoperative node
assessment is performed at the discretion of the operating sur-
geon if the preoperative diagnosis was DCIS. If performed,
node assessment is done via frozen section or touch preparation
of the sentinel nodes, a standard practice at this institution since

1995. All sentinel lymph nodes are sectioned at 0.2-cm intervals
along the long axis and entirely submitted for histological eval-
uation. Two sections of each block are stained with hematox-
ylin and eosin and pancytokeratin (AE1/AE3, predilution;
Ventana Medical Systems, Tucson, AZ,) immunohistochemis-
try, respectively. Intraoperative frozen sections of breast speci-
mens for margin assessment are not routinely performed at our
institution. Sentinel node positivity is defined as one or more
metastatic deposits measuring � 0.2 mm in the lymph node, as
specified by the seventh edition of the AJCC breast cancer stag-
ing manual.6

Descriptive statistics, Spearman correlation coefficient, lo-
gistic regression, and Cohen’s kappa coefficient were used to
correlate the clinical and pathologic data with the likelihood of
sentinel lymph node positivity in patients with DCISM. Sur-
vival analyses were produced using SAS/STAT software (SAS,
Cary, NC).

Results
One hundred twenty-four patients with a diagnosis of DCISM
were identified. Patients with incomplete records (n � 32) or
no sentinel lymph node biopsy (n � 2) were excluded, leaving
90 evaluable patients (Figure 1). Patients were eliminated for
incomplete records if (1) the original paper version of the pa-
thology report from the definitive surgery was not transferred to
the electronic medical record, or (2) other components of their
care (ie, radiation or medical oncology) were performed outside
of Moffitt Cancer Center without written documentation from
outside providers scanned into the patient’s electronic medical
record.

Newly diagnosed with
breast cancer, 1996-2009

(N = 19,084)

Patients with DCISM
(n = 124)

Upstage to IDC
(n = 3)

Available patients with DCISM
(n = 90)

Diagnostic method CNB
(n = 53; 63%)

SLN negative
(n = 81)

SLN positive
(n = 6)

Evaluable patients
(n = 87)

Diagnostic method 
excisional biopsy

(n = 34; 37%)

Additional disease
(n = 2)

No additional disease
(n = 4)

Figure 1. Patient inclusion in the study group. CNB, core needle biopsy; DCISM, ductal carcinoma in situ with microinvasion; IDC, invasive ductal
carcinoma; SLN, sentinel lymph node biopsy.
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The diagnosis of DCISM was made by core needle biopsy in
30 women (33%) and by excisional biopsy in 34 women (37%).
An additional 26 women (29%) were initially diagnosed with
DCIS on core needle biopsy but were upstaged to DCISM at
definitive surgery. Similarly, three (10%) of the 30 women
initially diagnosed with DCISM on core needle biopsy were
upstaged to invasive cancer on final pathology and eliminated
from additional analyses. Eighty-seven women ultimately had a
final diagnosis of DCISM and make up the remainder of our
study cohort.

Median age at diagnosis was 58.9 years (range: 30-89).
Eighty-seven percent of participants were White, whereas other
races accounted for far fewer percentages (Hispanic 6%, Black
5%, and Asian 4%). Fifty-one percent had left-sided breast
cancer. Seventeen percent of the patients had a previous per-
sonal history of breast cancer; the majority (73%) of these prior
cancers were in the contralateral breast. An additional 13% also
had a history of other cancers, most commonly melanoma and
nonmelanoma skin cancers (50%).

DCIS typically presents with no physical findings on breast
examination but frequently is detected on routine mammo-
graphic screening by the presence of abnormal microcalcifica-
tions. Similarly, in our series, only 10% of patients presented
with palpable abnormalities; all of these correlated with abnor-
malities seen on imaging. The most common mammographic
finding for these patients was suspicious microcalcifications
(92%). Of the eight women who presented with a palpable
mass, seven (88%) also had a focused breast ultrasound. The
more common sonographic findings were a corresponding hy-
poechoic mass (n � 4), no sonographic abnormality (n � 2), or
sonographic architectural distortion (n � 1). A small propor-
tion (six patients, 7%) of the study cohort also had breast mag-
netic resonance imaging to determine the extent of disease for
surgical planning purposes.

Breast-conserving surgery was the initial procedure for 59
(68%) of the 87 patients. Twenty (34%) of the 59 women who
initially underwent lumpectomy ultimately went on to mastec-
tomy for residual positive surgical margins. Overall, 39 (45%)
of women had successful breast conservation. All women had
successful lymphatic mapping and subsequent sentinel lymph
node biopsy as part of their definitive operation.

Most women had high- or moderate-grade DCIS (67% and
24%, respectively), and only 9% had low-grade disease. Sixty-
seven percent of the women had associated comedonecrosis. In
all cases of DCISM, attempts were made to determine the re-
ceptor status (estrogen and progesterone) on the small invasive
component; however, this was not always possible because of
the paucity of invasive disease. The PR was positive in 25%,
negative in 32%, and unobtainable in 43%. ER was positive in
23%, negative in 34%, and unobtainable in 43%. As men-
tioned in the Methods section, receptor status was rarely
performed on the DCIS component, and only if there was
insufficient tissue to make the determination on the invasive
component. Of the 37 patients (43%) with unobtainable
receptors on the area of microinvasion, receptor status was
performed on the DCIS component in three patients (8%).

One patient’s DCIS was ER/PR positive and the other two
patients were both ER/PR negative.

The mean number of sentinel lymph nodes retrieved per
patient was 2.59 (SE 0.17). Six (6.9%) of 87 patients with
DCISM as a final diagnosis had a positive sentinel lymph node
(four of those patients had lumpectomy, and two had mastec-
tomy as the final surgical procedure). Micrometastatic lymph
node disease (a metastatic deposit � 0.2 mm but � 2 mm)19

was identified in two of the six women and involved only one of
the sentinel nodes if more than one sentinel lymph node was
retrieved. Macrometastatic lymph node disease (a metastatic
deposit � 2 mm)19 was identified in the other four women and
again involved one or two of the sentinel lymph nodes if more
than one was retrieved. In all six node-positive patients, the foci
of nodal disease were detected on final pathology, and not iden-
tified by intraoperative cytology. All six women subsequently re-
turned to the operating room for a completion axillary lymph node
dissection; two had additional macrometastatic nodal disease. Both
of these women initially had macrometastatic disease in the posi-
tive sentinel lymph node. Three (3.4%) of the 87 patients had
ITCs as the only finding on sentinel lymph node biopsy.

Although the presence of metastatic disease in the axillary
lymph nodes with DCISM was low in our study cohort, treat-
ment management was altered. Node-negative patients with
DCISM did not receive adjuvant chemotherapy. However, all
patients with a positive sentinel lymph node biopsy, including
those with ITC-only disease, received chemotherapy. As a result
of the low burden of axillary disease in this series, patients who
required whole breast irradiation did not have their radiation
fields extended to encompass the nodal basins. In addition, no
patients received comprehensive chest wall radiation solely for
the presence of nodal disease.

Univariate analyses failed to demonstrate a significant cor-
relation between nodal disease and any clinical or pathologic
features, including palpable mass (P � .55), grade (P � .504),
necrosis (P � .17), or age at diagnosis (P � .059) (Table 1).

Median follow-up time was 74.2 months (range: 2-169). An
in-breast recurrence was identified in three patients (3.5%) re-
gardless of original sentinel lymph node status (P � .17) or
correlation with grade or necrosis of in situ disease (P � .16 and

Table 1. Univariate Analysis for Different Clinicopathologic
Factors and Sentinel Lymph Node Positivity

Factor SLN Status (P)

DCIS grade .54

Necrosis .171

Age .059

Diagnostic method, core versus excisional .18

Size of DCISM .688

Palpable mass .55

ER status .1895

PR status .072

Abbreviations: DCIS, ductal carcinoma in situ; DCISM, ductal carcinoma in situ
with microinvasion; ER, estrogen receptor; PR, progesterone receptor; SLN, sen-
tinel lymph node biopsy.
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.78, respectively). There were no axillary recurrences. Two pa-
tients developed distant metastasis; one died of metastatic
breast cancer attributed to a previously diagnosed contralateral
invasive ductal carcinoma. Overall survival given by Kaplan-
Meier product limit method was 94.2% at 5 years for DCISM
without nodal involvement and 100% for DCISM with nodal
disease (P � .97).

Discussion
DCISM comprises 0.6% of breast cancer diagnoses at our in-
stitution. This is consistent with other reports in the litera-
ture,5,14-16 making this diagnosis unusual but frequent enough
to raise clinical questions regarding appropriate management.
On the basis of the most recent AJCC stage classification, the
incidence of lymph node involvement is lower (6.9%) than
previously reported at this institution, however, and is similar to
the published incidence at other institutions.1,15,16 This study
failed to identify any significant clinical or pathologic features
predictive of lymph node metastasis in patients with DCISM,
including (1) palpable mass, (2) extent of microinvasive com-
ponent, (3) DCIS grade, (4) receptor status, or (5) comedone-
crosis. Age at diagnosis approached statistical significance (P �
.059); however, there is not sufficient evidence to use age as a
determinant of sentinel lymph node biopsy utilization in con-
junction with a DCISM diagnosis.

Murphy et al20 studied the correlation between axillary dis-
ease in DCISM and local recurrence and did not find an in-
creased risk of local recurrence in patients with a positive
sentinel lymph node. However, this study did demonstrate a
correlation between local recurrence and tumor grade/necrosis.
Our results concur with this study in the absence of increased
risk of local disease in sentinel lymph node–positive DCISM;
however, we did not identify any relationships between either
grade or necrosis and in-breast tumor recurrence.

In 2002, de Mascarel et al16 published the largest series of
patients with DCISM (n � 243) and divided these patients in
two distinct pathologic groups: type 1 with isolated cells, and
type 2 with clusters of cells. Thus the clinical behavior of the
type 1 subgroup was similar to DCIS without microinvasion,
and the type 2 subgroup resembled invasive ductal carcinoma
associated with large areas of DCIS. However, this study in-
cluded cases with a � 0.1 cm focus of invasion in the type 2
subgroup; given the current classification system, these cases
would not be considered microinvasive disease. Furthermore,
this pathologic classification has not been widely adopted, nor is
it used at our institution. Our series failed to demonstrate a
relationship between the extent of the microinvasive compo-
nent and clinical behavior. This difference is likely multifacto-
rial and related not only to sample size, but also the inclusion of
T1a tumors in de Mascarel’s type 2 subgroup. Our positive
sentinel lymph node rate of 6.9% is lower than that reported for
de Mascarel’s type 2 subgroup (10.1%) and higher than that
reported for the type 1 subgroup (0%); it is likely that our series
reflects a combination of the two pathologic subsets.

In our series, a diagnosis of DCISM was associated with high
overall survival and low in-breast, regional, and systemic recur-

rence. This favorable clinical outcome after a median 72-month
follow-up is comparable to those of prior series.1 Our findings
may reflect the aggressive clinical management of our patients,
with 55% of them undergoing mastectomy as the final surgical
procedure and completion lymph node dissection for all the
patients with a true-positive sentinel lymph node.

Although our data did not identify parameters for the selec-
tive use of sentinel lymph node biopsy in patients with DCISM,
we believe that in the future, with a larger data set and develop-
ment of molecular markers and assays, selection criteria will be
defined. Clinicians should be wary of a preoperative DCISM
diagnosis by core needle biopsy because of subsequent risk of
upstaging to more extensive invasive disease on surgical exci-
sion. As we expand our clinical series and follow-up for patients
with DCISM, we may be able to better tailor the treatment for
each one of our patients with this uncommon diagnosis.

In summary, this is the second largest series of consecutive
patients diagnosed with DCISM.16 Our data suggest that de-
spite the low likelihood of nodal extension, a lack of identifiable
clinical and pathologic features associated with a positive senti-
nel lymph node precludes the use of selective sentinel lymph
node biopsy. Thus, until further data are generated and vali-
dated, a sentinel lymph node biopsy should be performed on all
patients with DCISM diagnosed either on core needle biopsy or
after a definitive resection.
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Attend the 2012 Gastrointestinal Cancers Symposium

The 2012 Gastrointestinal Cancers Symposium (January 19–21, 2012, in San Francisco, California) is
a high-profile, specialized, multidisciplinary oncology event. This Symposium is designed to offer attendees the
opportunity to discuss the latest translational and clinical research in the field of gastrointestinal cancers.
New topics on this year’s program will explore broad issues that affect all GI disease sites, such as
epidemiology and development of clinical trials. Bookmark www.gicasym.org and visit regularly
for meeting updates. The abstract submitter, registration, and housing sites are now open.

Role of Axillary Staging in DCISMRole of Axillary Staging in DCISM

SEPTEMBER 2011 • jop.ascopubs.org 313Copyright © 2011 by American Society of Clinical Oncology


