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bstract

bjective: The purpose of our study is to further clarify the incidence of ductal carcinoma in situ (DCIS) patients that are upstaged upon
nal pathology and/or have metastatic disease in the axilla.
ethods: All patients were diagnosed with DCIS or DCIS with microinvasion (DCISm) on their diagnostic biopsy and received a sentinel

ymph node (SLN) biopsy between 1994 and 2004. Six hundred seventy-five patients were divided into 613 patients with DCIS and 62
atients with DCISm.
esults: Sixty-six of 675 (10%) were upstaged to invasive cancer. Fifty-five of 613 (9%) patients with DCIS were upstaged, whereas 11
f 62 (18%) patients with DCISm were upstaged. Forty-nine of 675 (7%) patients had �SLN. Twenty-two of 49 (45%) patients with �SLN
ad invasive carcinoma or DCISm on final histology.
onclusions: After review of histology, grade, type of biopsy, and mammographic findings, the combined findings of high grade, mass by
ammography, and microinvasion predict patients at higher risk for invasive carcinoma. Selective utilization of SLN biopsy in DCIS is

ecommended. © 2005 Excerpta Medica Inc. All rights reserved.
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entinel lymph node biopsy has evolved to become the
rimary means of axillary lymph node evaluation in patients
ith node negative breast cancer [1–3]. The morbidity of

he procedure is low [4,5], and a negative sentinel lymph
ode reliably predicts node negative disease, allowing 60%
o 70% of breast cancer patients to avoid axillary lymph
ode dissection [1].

Ductal carcinoma in situ (DCIS) comprises 25% to 30%
f breast cancers detected by mammographic imaging [6].
uctal carcinoma in situ with microinvasion (DCISm) is

ess frequent [7] and is defined as ductal carcinoma cells
xtending beyond the myoepithelial layer of the duct in foci
ess than 1 mm. The published axillary nodal metastases rate
n DCIS is less than 1% [8], and because of this low
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etastatic potential, nodal evaluation in patients with DCIS
s not routine. However, published studies have relied on
umor registry data, where the definitive diagnosis of DCIS
s established [9,10] to draw conclusions about treatment
lanning. Herein lies a major flaw because definitive diag-
osis cannot be achieved until the final pathology review
nd may vary greatly from the biopsy diagnosis. The focus
f this investigation is based on the data derived from the
nitial biopsy report as the patient would present to the
urgeon for preoperative decision making.

Because DCIS and DCISm are not usually palpable and
re mammographically detected calcifications, the diagnosis
s usually based on stereotactic core biopsy. There is a high
egree of concordance between histopathology of speci-
ens obtained at stereotactic core biopsy and surgical open

iopsy, but in 20% of cases of DCIS diagnosed by stereo-
actic core biopsy, invasive cancer is found after definitive

urgical resection [11,12]. Surgeons make treatment deci-

ed.
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ions based on stereotactic core biopsy data, and the pres-
nce of invasive cancer at the time of lumpectomy would
equire a second operation to evaluate axillary sentinel
odes. In addition, if a mastectomy is performed for DCIS
nd invasive cancer is found in the mastectomy specimen, a
entinel lymph node biopsy is no longer possible and an
xillary dissection would be required.

Currently, there are no reliable prognostic factors to
ccurately predict the probability of invasive carcinoma in
atients with a biopsy diagnosis of DCIS or DCISm [13].
here is some correlation with a palpable or mammographic
ass [14,15] and microinvasion on biopsy histology [13,15].
he purpose of this study was to clarify the incidence of
atients with a biopsy diagnosis of DCIS and DCISm who
re upstaged to invasive carcinoma at the time of definitive
esection and the incidence of axillary metastases. Prognos-
ic factors were also evaluated to determine if selective
entinel lymph node biopsy could be recommended in sub-
roups of patients with a biopsy diagnosis of DCIS who are
t highest risk for being upstaged to invasive carcinoma.

atients and Methods

atient population

From April 1994 until September 2004, 675 patients with
biopsy diagnosis of DCIS or DCISm were prospectively

ntered into a database at the H. Lee Moffitt Cancer Center
nd Research Institute. Current compliance guidelines were
ollowed, and institutional review board approval was ob-
ained to review this series of patients. All biopsy slides
ere reviewed by breast pathologists at the H. Lee Moffitt
ancer Center and Research Institute to confirm the diag-
osis. Patient clinical characteristics, pathologic data, treat-
ent methods, and mammographic data were prospectively

ecorded into a computer database, and a retrospective re-
iew was then performed. All patients received a lumpec-
omy or mastectomy and sentinel lymph node biopsy.

Prognostic factors such as grade, type of biopsy, histo-
ogical subtype of DCIS at biopsy, presence of necrosis,
resence of a palpable mass, and mammographic findings
ere all analyzed to correlate with presence of invasive

arcinoma after definitive resection. When categorizing
CIS grade, patients were placed into the highest grade

ategory seen in the biopsy specimen. When evaluating
istologic subtype, patients were placed into the comedo
ategory if any necrosis or comedo histology was noted in
he specimen. When evaluating mammography data, pa-
ients with findings of a density, architectural distortion or a
ass were all categorized as a mass. All patients with
ndings of calcification only were categorized as calcifica-

ions, but in the subgroup of patients with calcifications who
ere upstaged to invasive carcinoma at the time of defini-

ive surgical resection, the extent of the calcifications was

oted. Extensive calcifications were defined as multifocal d
reas of suspicious calcifications or calcifications involving
ore than 1 quadrant of the breast by mammography.

urgical and pathological techniques

Lymphatic mapping was performed using a combined
lue dye and radiocolloid technique followed by breast
assage as described previously [13,16]. Imprint cytology
as utilized for intraoperative sentinel lymph node evalua-

ion and the node(s) was then processed by sectioning into
-mm sections. All sections were then submitted for paraffin
locks. Step sectioning was then performed and hematoxy-
in and eosin staining as well as monoclonal antibody stain-
ng against low-molecular weight cytokeratin (CK; CAM
.2, Becton Dickinson Immunocytometry System, San Jose,
A) was then performed as previously described [13].

tatistical analysis

The chi-square test for proportions was used to deter-
ine significance with respect to DCIS grade analysis as a

redictive factor for invasive carcinoma. The chi-square test
as also used to compare core biopsy histology concor-
ance and surgical biopsy histology concordance. Logistic
egression analysis and the chi-square test for proportions
ere used to correlate specific mammographic findings with

isk of invasive carcinoma and determine statistical signif-
cance.

esults

Six hundred thirteen patients (91%) had a biopsy diag-
osis of DCIS, and 62 (9%) had a biopsy diagnosis of
CISm.

ate of invasive carcinoma with surgical resection

Overall, 66 out of 675 patients (10%) were upstaged to
nvasive carcinoma upon definitive surgical resection.

ithin the DCIS subgroup of 613 patients, 55 (9%) were
pstaged, and 11 out of 62 (18%) of patients with a biopsy
iagnosis of DCISm were upstaged. Analysis of invasive
umor size revealed that 58 patients had T1 lesions, 7 had T2

esions, and 1 had a T3 lesion.

entinel lymph node metastases

Of the 559 patients with a definitive diagnosis of DCIS,
7 (5%) had a positive sentinel lymph node. Nineteen (70%)
ere detected only by immunohistochemical (IHC) staining

Table 1). Fifty-one patients had a definitive diagnosis of
CISm. This included 34 patients with a biopsy diagnosis
f DCISm and 17 patients who were upstaged after a biopsy

iagnosis of DCIS. Seven of the 51 patients (14%) had a



p
o

s
i
h

c
t
w
N
a
D
e
I

i
s
3
o
u
s
g
(
s
w
i

a
a
i
2
u
s
t
a

c
c

r
o
w
T
m
fi
d
s

f
u
m
s

C

m
i
s
m
b
o
I
[
t
m
t
(
n

i
r
i
p
i
t

T
F

D
D
I

T
B

I
I

T
B

C
C
M
P
S

T
R

X

C
M

565C. Wilkie et al. / The American Journal of Surgery 190 (2005) 563–566
ositive sentinel lymph node, and 5 (71%) were detected
nly by IHC staining (Table 1).

A total of 66 patients had a definitive diagnosis of inva-
ive carcinoma. Fifteen (23%) of these patients had a pos-
tive sentinel lymph node, and 11 (73%) were detected by
ematoxylin and eosin staining (Table 1).

The biopsy diagnosis was established using stereotactic
ore biopsy or open surgical biopsy. Among the 613 pa-
ients with a biopsy diagnosis of DCIS, 290 (47%) under-
ent core biopsy and 301 (49%) had excisional biopsy.
ine patients (2%) had an incisional biopsy or fine-needle

spiration. In the 62 patients with a biopsy diagnosis of
CISm, 20 (32%) had a core biopsy, 40 (65%) underwent

xcisional biopsy, and 2 patients had an incisional biopsy.
n 13 patients, type of biopsy was unavailable.

Analysis of biopsy type and correlation with subsequent
nvasive carcinoma at surgical resection revealed that in the
ubgroup of patients with a biopsy diagnosis of DCIS, 15 of
01 (5%) of patients who had an excisional biopsy and 38
f 290 (13%) of patients who had a core biopsy were
pstaged to invasive carcinoma, and this difference was
tatistically significant (P � .002). However, in the sub-
roup of patients with a biopsy diagnosis of DCISm, 4 of 40
10%) of patients who had an excisional biopsy were up-
taged and 6 of 20 (30%) of patients who had a core biopsy
ere upstaged. This difference was not statistically signif-

cant (P � .061).
A total of 603 patients had biopsy grade data available,

nd this was correlated with subsequent invasive carcinoma
t definitive resection. Grade III biopsy histology was noted
n 37% of the DCIS subgroup. As noted in Table 2, 30 of
28 (13%) patients with grade III biopsy histology were
pstaged to invasive carcinoma, and this was statistically
ignificant (P � .003). Histopathologic subtype analysis failed
o show a clear correlation between comedo histology/necrosis
nd risk of invasive carcinoma or axillary metastases (Table 3).

Mammography data were available for 434 patients, in-
luding all 66 patients who were upstaged to invasive car-
inoma. These results are summarized in Table 4. Logistical

able 1
inal pathology and correlation with lymph node metastases

Final pathology Positive node (%) IHC� (%)

CIS 27/559 (5) 19/27 (70)
CISm 7/51 (14) 5/7 (71)

DC 15/66 (23) 4/15 (27)

able 2
iopsy grade and risk of IDC

Grade of DCIS on biopsy No. of patients* No. of upstaged (%)

, I/II, II 313 21 (7)
I/III, III 228 30 (13)

P � .003.

* Grade unavailable in 72 patients (3 upstaged to invasive).

M

egression analysis was then performed to determine the
dds ratio for presence of a mass and risk of upstaging as
ell as the presence of calcifications with risk of upstaging.
his analysis revealed that patients with a mass by mam-
ography were twice as likely as patients with microcalci-
cations to be upstaged to invasive carcinoma (95% confi-
ence interval 1.08–4.65, P � .0298), which was statistically
ignificant.

A review of clinical examination findings was also per-
ormed. This showed that in the 66 patients who were
pstaged to invasive carcinoma, 8 (12%) had a palpable
ass. Sixteen (4%) out of 368 patients who were not up-

taged had a palpable mass.

omments

Sentinel lymph node biopsy is not currently recom-
ended for the surgical management of DCIS, and the low

ncidence of nodal involvement (5% in this study) does not
upport routine use of sentinel node evaluation. In fact, the
ajority of positive sentinel lymph nodes in patients with a

iopsy diagnosis of both DCIS and DCISm were positive
nly by cytokeratin staining, and the clinical significance of
HC positive lymph nodes is uncertain. However, Lara et al
17] showed axillary micrometastases in 13% of DCIS pa-
ients. These patients were followed clinically for a mini-
um of 10 years, and none developed recurrence or sys-

emic disease. Therefore, the presence of micrometastases
IHC�) in sentinel lymph nodes of patients with DCIS does
ot mandate an axillary lymph node dissection.

As an update to a previous sentinel node mapping study
n DCIS [13], it is important to compare data to validate or
efute results and conclusions. This analysis is summarized
n Table 5. In the previous analysis, there were no strong
rognostic factors to correlate with a final diagnosis of
nvasive carcinoma. The current update includes 675 pa-
ients, and the numbers are large enough to provide the

able 3
iopsy histology and risk of IDC or �SLN

Histopathologic subtype IDC (%) �SLN (%)

omedo (195) 16/195 (8) 12/195 (6)
ribriform (131) 12/131 (9) 16/131 (12)
icropapillary (13) 0/13 4/13 (31)

apillary (7) 0/7 2/7 (29)
olid and other (264) 26/264 (10) 11/264 (4)

able 4
isk of IDC based on mammography findings

-ray findings No. of patients No. of upstaged (%)

alcifications 327 43 (13)
ass 55 9 (16)

ass � calcification 52 13 (25)
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ower to detect significance. In addition, clinical and mam-
ographic findings were analyzed in this update and the

resence of a mass was significant.
DCIS is not one disease. The behavior and prognosis are
function of tumor biology, and some types of DCIS

umors are more aggressive than others. These higher-risk
umors are more likely to be associated with invasive car-
inoma when definitive resection is performed, and sentinel
ymph node evaluation is important in these patients.

Predictive factors such as microinvasion at the time of
iopsy and high grade are associated with a higher inci-
ence of upstaging (16% and 13%, respectively) to invasive
arcinoma. Presence of a mass by mammography doubled
he risk of invasive carcinoma, and core biopsy is also
ssociated with a greater risk for upstaging in DCIS (20%–
5%) [11]. However, our previous report [13] and the report
f Lee et al [18] showed no difference between vacuum-
ssisted core biopsy and surgical biopsy when comparing
he risk of upstaging DCIS to invasive carcinoma.

The tumor biology of DCIS is still poorly understood,
nd diagnostic technology to accurately predict DCIS be-
avior is lacking. The traditional surgical paradigm in
CIS, which concludes that nodal evaluation is never re-
uired, fails to consider higher-risk disease and the associ-
ted higher incidence of invasive carcinoma when definitive
esection is performed. Selective utilization of sentinel
ymph node biopsy in DCIS is optimal. Based on current
ata, we would recommend sentinel node biopsy in patients
ho are undergoing mastectomy for DCIS, patients who
ave DCIS with microinvasion, patients who have high-
rade DCIS at the time of biopsy, and patients who have a
ass by mammography. If the patient has had a core biopsy

iagnosis of DCIS, the possibility of upstaging to invasive
arcinoma should be discussed and the need for possible
odal evaluation should also be addressed. In our own
eries, when all patients with these risk factors are consid-
red (including core biopsy in the DCIS subgroup), the total
umber of patients meeting criteria for sentinel lymph node
iopsy is 534 of 675 (79%). The combination of low mor-
idity and greater risk for invasive carcinoma at the time of

able 5
omparison of upstaging and �SLN analysis

Cox et al, 2001 (%) Current update (%)

nitial diagnosis
No. with DCIS upstaged 23/224 (10) 55/613 (9)
No. with DCISm upstaged 7/16 (44) 11/62 (18)

inal diagnosis
No. with DCIS, �SLN 26/195 (13) 27/559 (5)
No. with DCISm, �SLN 3/15 (20) 7/51 (14)
No. with IDC, �SLN 8/30 (27) 15/66 (23)
mportant consideration in high-risk patients with DCIS,
hereas the actual finding of micrometastatic disease on

mmunohistochemical analysis is of little or no consequence
n patients with a noninvasive diagnosis of DCIS.
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