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Abstract

Background. Sentinel lymph node biopsy (SLNB) for ductal carcinoma in situ (DCIS) is
still controversial. Methods. Between 2002 and 2008, retrospective analysis was
performed in patients (n=53) with an initial diagnosis of DCIS who underwent to SLNB
and primary surgical procedure. Results. Median age was 52.4 (range, 30-70). Of the 53
patients, 19 (35.8%) cases were upstaged into invasive cancer and 34 (64.2%) cases were
diagnosed as pure DCIS in the final diagnosis. Two of 34 (5.8%) patients with pure DCIS
and 2 of 19 (10.5%) patients with invasive component had a positive sentinel lymph node.
Multivariate logistic regression analysis identified presence of mass (OR: 4.76; 95% CI:
1.57-14.43; p=0.001), larger tumor size (OR: 5.33; 95% CI: 1.31-21.72; p=0.013) were
predictive factors of invasive focus in tumor. Discussion. The rates of SLNB positivity in
pure DCIS (5.8%) are high in our series. SLNB might be considered to perform as part of
primary surgical procedure when the DCIS patients are under suspicious of upstaging to
invasive carcinoma because of palpable mass and tumor larger than 3 cm.

Keywords: Ductal carcinoma in situ, sentinel lymph node biopsy

Ozet

Amagc. Sentinel lenf nodu biyopsisi (SLNB) ductal karsinoma in situ (DKIS) i¢in hala
tartismalidir. Yontem. Baslangic tamis1 DKIS olan ve 2002-2008 yillarinda SLNB ve
primer cerrahi islem uygulanan hastalar (n=53) retrospektif olarak degerlendirildi.
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Bulgular. Ortanca yas 52,4 (aralik 30-70) bulundu. Elli {i¢ olgunun, 19’'unda (%35,8)
invaziv kansere evre yiikseltmesi yapildi ve 34’ii (%64,2) saf DKIS olarak tanimlandi. Bu 34
olgunun 2’si (%5,8) ve diger 19 olgunun ikisi (%10,5) sentinel lenf nodu pozitif idi.
Multivariate lojistik regresyon analizi kitle bulunmas1 (OR: 4,76; 95% CI: 1,57-14,43;
p=0,001) ve biiylik timér ¢ap1 (OR: 5,33; 95% CI: 1,31-21,72; p=0,013) bulgularini timérde
invaziv fokus agisindan prediktif faktor olarak gosterdi. Sonuclar. Saf DKIS olgularinda
SLNB pozitivitesi (%5,8) serimizde yliksek bulundu. SLNB palpabl kitle ve >3 c¢cm tiimor
cap1 nedeniyle invaziv kansere evre yiikseltilme olasihig1 olan DKIS olgularinda primer
cerrahi iglemin bir parcasi olarak degerlendirilmelidir.

Anahtar sozciikler: Duktal karsinoma in situ, sentinel lenf nodu biyopsisi
Introduction

Ductal carcinoma in situ (DCIS) is defined as the proliferation of malignant epithelial cells
in the ductal units of mammary gland without evidence of invasion of the basement
membrane and theoretically metastasis to the regional lymph nodes and distant sites in
DCIS should not be expected. Axillary lymph node staging generally discouraged in patients
with DCIS without evidence of invasive tumor [1-4] and the level of evidence for
recommending SLNB in DCIS without mastectomy is considered insufficient in ASCO 2005
Guideline recommendations [5]. However, there is definitely subgroup of DCIS patients at
high risk for invasive disease and subsequent axillary metastasis who will benefit from
SLNB [6]. The studies based on DCIS reported sentinel lymph node (SLN) metastasis rates
ranging from 0% to 22% [7-15]. More recently, the meta-analysis included 22 published
studies reported that rates of SLN metastasis in patients with DCIS was 7.4% [16].
Therefore, factors predict to DCIS patients with invasive components who can benefit and
undergo SLNB prior to definitive surgery need to be defined. In previous studies, presence
of palpable mass, tumor size, high grade or comedonecrosis have been identified an
independent predictive factors for invasive component in patients with DCIS [17-19].

We retrospectively evaluated SLNB results in our patients with an initial diagnosis of DCIS.
We also assessed the clinicopathological factors of these patients to identify predictive
factors of upstaging invasive tumor which SLNB can be performed in patients with DCIS
during the primary surgical procedure.

Material and Methods

Of 577 patients operated for breast cancer at Istanbul University, Cerrahpasa Medical
Faculty, Breast Services between May 2002 and August 2008, 53 patients (9.1%) were
initially diagnosed as DCIS based on clinical examination, radiological imaging and
pathological examination of core needle biopsy. Bilateral breast cancer patients were
excluded from the study. Patient characteristics are summarized in Table 1. The data
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regarding patient and tumor characteristics were collected from medical records: age at
diagnosis, tumor size, menopausal status, presence of comedo necrosis, radiological
features, tumor harboring invasive component, SLNB status, estrogen (ER), progesterone
(PR) receptors status and HER2/neu expression. All patients underwent mastectomy or
breast conserving surgery with SLNB following they had given their written informed
consent, and had decided whether they would undergo a completion ALND if SLNB results
were found to be positive.

Sentinel lymph node procedure

The technique introduced for visualizing the SLN and its identification during surgery has
been according to accepted standard as extensively described by Uren et al [20].
Identification of SLN was made intraoperatively with lymphatic mapping using blue dye or
measurement using a handle gamma probe (USSC®, Navigator, and Norwalk, USA).
Subareolar and intradermal or peritumoral and deep parenchymal injection of methylene
blue dye with or without the administration of technetium-99m-labeled sulphur colloid
(Nanocis®, Cis-Bio International, Schering) 3-18 hours prior to surgery and preoperative
lymphoscintigraphy were performed. All lymph nodes colored with blue dye and/or
showed radioactivity with gamma probe were excised and sent to pathologist for
preoperative evaluation.

Surgical procedure

Primary tumor resection with simultaneous SLNB was performed in patients with a
preoperative diagnosis of DCIS made streotactically-guided biopsy or radioguided occult
lesion localization (ROLL) in those patients with mammographical finding pathognomonic
of DCIS, with or without a preoperative pathological diagnosis of DCIS. A diagnostic
excisional biopsy was performed in patients with a doubtful preoperative diagnosis, and
SLNB was performed as a second operation in those patients with a final pathological
diagnosis of DCIS. As a rule, in patients undergoing breast conserving surgery (BCS) for
non-palpable lesions, an intraoperative x-ray examination of the resected specimen was
performed to confirm the complete tumor excision had been achieved.
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Table-1. Clinicopathological characteristics of 53 patients with DCIS.

Parameters Patients with initial
diagnosis of DCIS (n=53) (%)

Age (y, range) 52.4 (30-70)
Tumor size (mm) 26 (10-48)
Menopausal status

Premenopausal 21(39.6%)

Postmenopausal 32 (60.4%)
DCIS classification

Comedo 33 (62.3%)

Non-comedo 20 (37.7%)
Radiological features

Microcalcification 29 (54.7%)

Tumor mass 22 (41.5%)

Radial scar 1(1.9%)

Density 1 (1.9%)
Upstaging carcinoma

Invasive focus 19 (35.8%)

Pure DCIS 35 (66.2%)
SLNB

Positive 4 (7.5%)

Negative 49 (92.5%)
Estrogen receptor status

Present 30 (56.6%)

Absent 23 (34.4%)
Progesterone receptor status

Present 34 (64%)

Absent 19 (36%)
HERZ2 receptor status

Present 24 (45.3%)

Absent 29 (54.7 %)

Histopathological examination

The excised breast lesions were sampled with a serial cuts and the margins were identified
by ink. The search for microinvasive foci and invasive foci was performed in selected cases
both with hemotoxylin-eosin (H&E) serial sections and immunostaining. Tumor size and
margin status were specified in pathology report.

Intraoperatively, SLNBs were examined by imprint-cytology: the cut surfaces of the
bisected SLNBs were touched on slides or the excised SLNs were measured and freezed and
2 mm serial sections were prepared from part of the specimen. After pathologic evaluation
of the sections, the remaining tissue was fixed in 10% formalin, embedded in paraffin
blocks, and hematoxylin-eosin (H&E) stained sections were prepared. If the H&E sections
were negative for malignancy, other sections were cut and stained for cytokeratin with
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monoclonal anti-human cytokeratin (clone AE1/AE3; Dako, Carpinetra, CA, USA). SLN
metastases were classified according to the 7th edition of the American Joint Committee on
Cancer (AJCC) staging system [21] as follows: isolated tumor cells or clusters < 0.2mm in
maximum diameter were defined as isolated tumor cells; metastases 0.2-2.0mm were
defined as micrometastases; metastases >2.0mm were defined as macrometastases.
Removed breast tissue was fixed in 10% buffered formalin. For BCS, a whole specimen
removed was sliced at 5-mm intervals and examined by H&E staining. For mastectomy
material, suspected area was examined in the same day. Diagnosis of DCIS was established
according to the criteria of the Consensus Conference on the Classification of DCIS
(Philadelphia, 1997)[22] and all DCIS patients were divided into 3 groups based on the Van
Nuys prognostic classification of DCIS [23].

Statistical analysis

Predictive factors of patients upstaged to invasive cancer were investigated by univariate
analyses using Fisher’s exact test. Logistic regression model was used for multivariate
analysis. A p-value of less than .05 was considered significant.

Results

Fifty-three patients with DCIS were reviewed in this study. Characteristics of patients are
given in Table-1. Median age was 52.4 (range 30-70). Twenty-nine patients (54.8%)
presented with pleomorphic calcifications, 22 (41.6%) with tumor mass, one patient (1.8%)
with an asymmetric density and one patient (1.8%) with a radial scar in ultrasound or
mammographic examinations. Thirteen patients (24.5%) by wire-guided localization, 34
(64.1%) by ROLL, 6 patients (11.4%) by excisional biopsy underwent to diagnosis.
Mastectomy was performed in 32 (60%) due to multicentric and/or multifocal disease,
whereas 21 (40%) underwent breast conserving surgery. Of the 53 patients diagnosed with
DCIS preoperatively, thirty-four (64%) patients with pure DCIS and 19 (35.8%) patients
were upstaged to invasive cancer underwent SLNB, a median number of 2 SLNs (range 1-
8) were harvested the procedure. Because of very small study group of DCIS microinvasion
(n=4), we have evaluated the results in comparison with pure DCIS group and DCIS-
invasive carcinoma group that including patients with DCIS microinvasion. Two patients
(5.8%) with pure DCIS and 2 patients (10.5%) with invasive cancer have found to have a
positive SLNB. Of patients with pure DCIS, one had an isolated tumor cells (ITC), whereas
others had macrometastasis in the SLN. Only sentinel lymph node was involved with tumor
cells in each group. The patients with macrometastasis underwent complete axillary lymph
node dissections and received adjuvant chemotherapy with hormone therapy. The patient
with ITC underwent breast conserving surgery, axillary radiation and received tamoxifen.
All patients with SLNB positive had high grade tumors with comedonecrosis and a palpable
mass bigger than 3 cm.
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Univariate analysis showed significant correlation of the existence of invasive focus in the
tumor with two factors, the presence of palpable mass (p=0.001) and lesion size of 3 cm
or larger on radiographic imaging (p=0.014), but with no other factors such as grade,
comedonecrosis, nuclear grade, Van Nuys DCIS classification and receptor and HER2
status (Table-2). Multivariate analysis showed that those 2 factors, the presence of a
palpable tumor (OR: 4.762; 95% CI: 1.571-14.434, p=0.000) and tumor size of greater than
3em (OR: 5.33; 95% CI: 1.309-21.72, p=0.013) were independent predictor of tumor
comprising invasive components.

Table-2 Assessment of predictive factors of invasive component in tumors
diagnosed as DCIS preoperatively.

Characteristics Total Patients | Significance | Significance with
patients | with with multivariate
(n) invasion | univariate analysis (OR [CI])
(n) analysis
Mass in imaging
Positive 34 16 0.001 0.001 (4.762;
Negative 19 3 [1.571-14.434])
Tumor size
<3cm 33 16 0.014 0.013 (5.33
>3cm 20 2 [1.309-21.72])
Comedonecrosis
Positive 18 12 0.741
Negative 35 7
Nuclear grade
Grade 1&2 38 13 0.524
Grade 3 15 6
Van Nuys
classification
Group 1&2 39 13 0.637
Group 3 14 6
Estrogen receptor
Positive 34 12 0.570
Negative 19 7
Progesterone
receptor 31 11 0.587
Positive 22 8
Negative
HER2 receptor
Positive 19 7 0.910
Negative 34 12
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Discussion

SLNB is currently the standard approach for axillary staging in breast cancer patients with
clinically negative axilla. Although the incidence of axillary metastases in patients with an
initial diagnosis of DCIS is considered to be low, DCIS may have a microinvasive foci and
progress to invasive carcinoma. Occult invasion in ipsilateral breast may also present and
undertreatment in patients with DCIS could be possible without assessment of SLN.
Therefore, indications for SLNB in patients with DCIS need to be defined.

In our study, positive SLNB was identified in 5.8% of patients with pure DCIS and in 10.5%
of patients DCIS harboring invasive component. In concordance with our results, Cox et al.
[10] reported a higher percentage of positive SLN metastases in DCIS-harboring invasive
component (20%) compared to pure DCIS group (13%). However, Kaluber-DeMore et al.
[12] reported an almost equal rate of SLN involvement between the DCIS and DCIS with
invasive component (12% and 10%, respectively). Pendas et al. [9] found positive SLNs in
4.5% of pure DCIS patients. Mittendorf et al. [7] found the highest percentage of positive
SLN as 22% in patients with DCIS. Recent meta-analysis included 22 studies reported that
rate of SLN metastases in patients with DCIS was 7.4% [16] and they concluded that
patients with DCIS should be considered for SLNB. In contrast to these studies, Intra et al.
[4] reported the rate of positive SLNs as 1.9% in pure DCIS patients and even decreased to
1.4% when the SLNs with it considered negative. They have concluded that SLNB should
not be performed as a standard procedure in the treatment of all patients with DCIS
because of low prevalence of metastatic involvement.

The sole criteria for proposing SLNB in DCIS seem to be suspicion of invasive foci at
definitive histology. We have found that the mass on imaging and larger tumor size bigger
than 3 cm were positive predictive factor for invasive focus in DCIS patients. According to
previous studies, factors predicting the presence of invasive component in tumor tissues of
patients with DCIS are palpable or large tumors on imaging studies, high-grade, tumor with
comedo-type necrosis, HER2 positivity [17,18,22,25-29]. Intra et al. [11] in their previous
report, they also have found the SLN metastasis in patients with solid cribriform pattern
and they have pointed out the importance of age, clinical presentation and tumor size in
predicting the risk of SLN involvement. However, they have found no correlation between
the SLN metastasis and clinicopathological parameters in DCIS patients as a result of larger
series of DCIS [4]. There are also other studies in which no high risk group could be
identified [7, 10]. In our study group, 35.8% of the patients with DCIS were upstaged to
invasive carcinoma and/or microinvasion. Moran et al. [30] reported ratio of upstaging to
carcinoma of DCIS was as higher as our result (32%). Moreover, Sakr et al. [15] reported
the rate of upstaging to DCIS microinvasion or invasive carcinoma was 44%, in their recent
published data.
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Our higher rate of upstaged disease could be depend on our small size of study group,
compare to lower rate of upstaging of DCIS reported previous studies. Our result can be
explained by the fact that invasive disease could be missed or underestimated with biopsies
as previously reported [3, 31].

In conclusion, our results support routine use of SLNB at least in selected DCIS patients
who are under suspicious of upstaging to invasive carcinoma. Studies included larger study
group need to be performed for preoperative definition of predictive factors for invasive
focus in patients with DCIS who may benefit from SLNB.
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