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Background: Mammography screening has become widely spread and provided a marked
increase in ductal carcinoma in situ (DCIS) diagnosis. In DCIS, the ductal epithelium
proliferates without invasion through the basal cell membrane. However, histologic under-
estimation can happen in some cases.

Objective: To analyze the rate of histologic underestimation (histopathologic results
upgraded to invasive carcinoma after surgery) and the rate of positive results of sentinel
lymph node biopsy (SLNB) in patients diagnosed with DCIS in a Brazilian public hospital.
Methods: We reviewed medical records of all consecutive patients admitted between 2009
and 2013 whose initial diagnosis was DCIS through core needle biopsy. DCIS cases with
a high risk of invasion underwent SLNB. We excluded cases with invasion or micro-invasion
components in the first biopsy.

Results: A total of 86 women were included, most with microcalcifications as the primary
radiological lesion (73.2%), and underwent preoperative biopsy, with an invasive component
in 21 (24.4%) in the final pathology report. Most had invasive carcinoma of no special type
(NST): 52.3% (n = 11) and microinvasive tumors (7 cases, 33.3%). The main factors
associated with histologic underestimation were nodular lesion (61.9%, p<0.001) and an
ultra-sonography-guided biopsy (71.4%, p=0.0005). The positivity rate of SLNB was 4.3%.
All these patients underwent mastectomy, and the initial histologic pattern was solid DCIS.
Conclusion: The “histologic underestimation” rate among patients with DCIS was not low,
and less than 5% of patients who underwent SLNB had axillary positivity. This result
suggests that patients who have DCIS and a high risk of invasion and undergoing mastect-
omy should have SLNB. As to the patients who will undergo lumpectomy, SLNB could be
omitted and could be performed if patients have upgraded to invasive breast cancer.
Keywords: breast cancer, ductal carcinoma in situ, underestimation rates, positive sentinel

lymph node

Background

Ductal carcinoma in situ (DCIS) is a pre-invasive lesion whose frequency of
diagnosis has increased with the advent of mammographic screening.' It corre-
to 25-30% detected by
mammography.” As a malignant lesion confined within the breast duct, at least in

sponds of malignant breast malignant entities
theory, it has no possibility of regional or distant spread without local invasion of
the basement membrane.> However, some authors reported a benign mechanical

cell transport through the lymphatics due to preoperative manipulation of the
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primary tumor, which would be a potential reason for
positive lymph node findings among patients with
DCIS.*?

Whenever radiologically suspicious lesions (categories
4 and 5 in the Breast Imaging-Reporting and Data System,
BI-RADS)
a histological investigation is indicated. Percutaneous

show wup in screening mammography,
core needle biopsy is a less invasive alternative to surgical
biopsy to obtain a histopathological diagnosis of breast
cancer.® However, this method is limited by histologic
underestimation rates, when the biopsy sample contains
only a ductal in situ component within the lesion and the
final surgical specimen presents an upgrade to invasive
carcinoma, which can reach up to 52% of cases in some
reports. This rate is reduced with a vacuum-assisted biopsy
approach to 18-23%.’

Although DCIS presents an excellent prognosis, with
a S-year overall survival rate of 98-100%, relapse risk
remains.® The main invasion risk factors described in the
literature are extensive lesions, palpable tumors with high
histological grade, and the presence of comedonecrosis.’

Several authors have in the past supported the use of the
sentinel lymph node biopsy (SLNB) technique in the first
surgical procedure to provide a wider therapeutic approach
for patients with DCIS. The latter are at risk of developing
invasive carcinoma and avoid a new surgical procedure for
the axillary approach. SNLB technique allows the surgeon to
verify whether cancer has spread to the lymphatic system by
injecting tracer material (a dye or radioactive solution) near
the tumor and verifying if it drains to potentially affected
nodes, which can be then removed.'®

Although SLNB presents lower morbidity than lym-
phadenectomy, it nevertheless can lead to complications.
SLNB can cause lymphedema, seroma, chronic pain, and
patent blue V dye anaphylaxis."' Even so, some breast
surgeons do not advise performing SLNB in two stages
due to some limitations, such as difficulty in migrating the
dye used in the second surgery and the impossibility of
performing it post-mastectomy.'?

Methods
Study Design, Setting, Size and Ethics

We performed a retrospective study of a convenience sam-
ple containing all the consecutive patients admitted to the
Mastology Clinic of a public university hospital in Sao
Paulo, Brazil (Sdo Paulo Hospital of Federal University of
Sdo Paulo) between January 1, 2009, and December 31,

2013, who had an initial DCIS diagnosis through a core
needle biopsy. The institutional review board (Comité de
Etica em Pesquisa da Universidade Federal de Sdo Paulo —
UNIFESP) approved the study protocol (under number
1.213.945/2015). Because this study was based exclu-
sively on the review of medical records and pathology
reports of patients cared in a university hospital and who
routinely give informed consent for the procedures and the
use of de-identified data in a proper form, specific
informed consent for the research is exempted.

This study is reported according to the STROBE
Statement (STrengthening the Reporting of
OBservational studies in Epidemiology) reporting guide-
line and is in accordance with the Declaration of Helsinki.

Participants

Only patients initially diagnosed with pure DCIS and high
risk of invasion (at least one criterion for high risk) were
included in the study. Cases displaying invasive or micro-
invasive component in the biopsy and patients treated for
breast cancer before were excluded.

All included patients were screened by mammography
and sonogram using the same equipment, a GE Digital
Senographe 2000 mammogram and A GE Logiq P6,
equipped with a high-frequency linear transducer (12
MHz) sonogram equipment. The biopsy instrument used
was a Bard Magnum. In all cases, the procedure for
sample collection was core needle biopsy (14 gauge).
Minimally invasive procedures were performed with ultra-
sound or stereotactic guidance with the same equipment
described.

According to the hospital’s routine procedure protocol
at the time, patients were selected for SLNB if they dis-
played a nodular lesion, microcalcifications length greater
than 25 mm, a nuclear grade 3 (independently of the type
of surgery), or had already undergone a mastectomy pro-
cedure. Comedocarcinoma was not considered as a valid
criterion for performing SLNB. The patent blue technique
was used with the injection of 2 mL of the dye in the
areolar region. Patients who had intraoperative positive
frozen sample biopsies underwent lymphadenectomy. The
axillary pathological status was defined according to the
number of positive lymph nodes.

Variables, Measurements and Analyses

Patients whose pathology report of the percutaneous
biopsy was indicative of DCIS and who displayed an
invasive component in the final surgical pathological

4 I o https:

Dove!

Breast Cancer: Targets and Therapy 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove

Sa et al

report were considered as underdiagnosed. These cases
were registered for this study.

Immunohistochemical analysis was performed in all
cases as a protocol hospital routine. The following mea-
sures were made and registered for this study:

e Estrogen and progesterone receptors expression -
with positivity indicating adjuvant endocrine therapy

with  tamoxifen, raloxifene, anastrozole or
exemestane,> evaluated using the Allred score from
0 to 8;14

e HER 2 overexpression (showing patients at higher
risk for recurrence and invasion'”)
e Ki-67 mitotic index,'® with a cut-off value of 14%.

In the underestimated cases, showing invasive carcinoma
at the surgical report of final resection (detected by basement
membrane invasion), the tumor grade was classified using
the modified pathological Bloom-Richardson system.'” The
staging was done according to the AJCC Cancer Staging
Manual, 8th Edition, where women with pure DCIS are
classified as Tis — Stage 0 (zero), the invasive underestimated
cases as TINOMO - Stage I or TINIMO - Stage ITA.'®

Data were collected and analyzed using Microsoft
Excel software. Chi-square test or the G-test were used
when appropriate. P-values were considered statistically
significant at the o = 5% level.

Results
Participants’ Demographics and Clinical

Data

A total of 86 patients were initially diagnosed with DCIS
in the study period, all women. Their mean age was 58.3
years (range, 36-83). The left breast side was affected in
55.8% (n = 48), and two patients had bilateral lesions
(2.3%). The majority (75.5%, n = 65) were already post-
menopausal, as shown in Table 1.

The initial imaging findings (mammography and ultra-
sound) that led to the histopathological investigation were
microcalcifications in most cases (73.2%; n = 63); and all
patients underwent preoperative minimally invasive
biopsy with a core needle biopsy. And, 62.7% (n = 54)
were subjected to stereotactic guidance, while 37.2% (n =
32) were guided by sonogram.

Most DCIS presented comedocarcinoma (48.8%; n =

42) and cribriform pattern (45.3%; n = 39), as shown in

Figure 1 Nuclear grade 3 corresponded to 52.3% (n = 45),
was grade 2 in 32.5% (n = 28), and nuclear grade 1 was
present in only 15.1% (n = 13) of the cases. The results of
the immunohistochemistry analyses showing that most
cases were estrogen and progesterone receptor expressing
DCIS and HER?2 negative.

The final pathology report, ie, the evaluation after ther-
apeutic surgery, revealed an invasive component in 21 cases
(24.4%); and were considered underestimations. Of this
total, 15 cases (71.4%) had undergone core needle biopsy
guided by ultrasound and 6 (28.5%) with stereotactic gui-
dance, as shown in Table 1 Most had invasive carcinoma of
no special type (NST): 52.3% (n = 11); or microinvasive
tumors (7 cases, 33.3%), as shown in Figure 2.

Main Study Results: Underestimation and
Positivity Rate in SLNB

The cases of underestimation were, in general, ER and PR-
positive (positive for estrogen and progesterone receptors),
HER2-negative and had a high Ki-67 index. Most of these
women were postmenopausal. Grades and histological
patterns of these cases are shown in the same Table 1.

The presence of a nodule (61.9%, p<0.001) and ultra-
sonography-guided biopsy (71.4%, p=0.0005) were signifi-
cantly associated with the underestimated cases, as shown in
Table 1.

Sixty-nine patients, representing 80.2% of patients initi-
ally diagnosed with DCIS, were included in the selection
criteria for SLNB. Of these, 60.8% (n = 42) underwent
mastectomy, and 39.1% (n = 27) were at high risk for
a subsequent invasive carcinoma and underwent lumpect-
omy, as shown in Table 2.

In the final surgical pathology report, three patients
(4.3%) presented axillary positivity and also invasive car-
cinoma of no special type (NST). Therefore, the positive
rate of metastatic lymph nodes on SLNB for upgraded
DCIS as invasive carcinoma is 14.2% (3/21). However,
the vast majority (95.6%, n = 67, 1 bilateral case) had
negative axillary status, as shown in Figure 3.

Of 253 lymph nodes resected, 192 during were per-
formed mastectomy (75.8%) and 61 (24.1%) during con-
servative breast surgery in patients at high risk for invasive
carcinoma. Of these, 243 (96%) were negative, and 10
(3.9%) were positive. Of the three patients with positive
lymph nodes cases, one case had the 12 nodes resected (7
positives), another patient had 4 nodes resected (1
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Table | Clinicopathologic Characteristics of the Entire Cohort by DCIS Status, Pure DCIS and Underestimation Cases

Characteristics, n (%) Total Cases 86 (100%) Pure DCIS 65 (75.5%) Underestimation Cases 21 (24.4%) P-value®
Imaging findings

Microcalcifications 63 (73.2%) 58 (89.2%) 05 (23.8%) <0.001
Lump 20 (23.3%) 07 (10.7%) 13 (61.9%)

Lump plus microcalcifications 03 (3.4%) 00 (0%) 03 (14.2%)

Lesion size

<10mm 17 (19.7%) 15 (23%) 02 (9.5%) 0.0876
10-25mm 37 (43%) 30 (46.1%) 07 (33.3%)

>25mm 32 (29%) 20 (30.7%) 12 (57.1%)

Breast density on mammogram

A 25 (29%) 20 (30.7%) 05 (23.8%) 0.9779
B 44 (51.1%) 34 (52.3%) 10 (47.6%)
C 22 (25.5%) 18 (27.6) 04 (19%)
D 09 (10.4%) 07 (10.7%) 02 (9.5%)

Biopsy guidance

Stereotatic 54 (62.7%) 48 (73.8%) 06 (28.5%) 0.0005
Sonogram 32 (37.2%) 17 (26.1%) 15 (71.4%)

a

Histologic subtype

Comedocarcinoma 42 (48.8%) 35 (53.8%) 07 (33.3%) 0.7424
Cribriform 39 (45.3%) 31 (47.6%) 08 (38%)
Micropapillary 15 (17.4%) 13 (20%) 02 (9.5%)
Solid 36 (41.8%) 27 (41.5%) 09 (42.8%)

Nuclear grade

| 13 (15.1%) 09 (13.8%) 04 (19%) 0.7841

2 28 (32.5%) 21 (32.3%) 08 (38%)

3 45 (52.3%) 35 (53.8%) 10 (47.6%)

Estrogen receptor

Positive 70 (81.3%) 53 (81.5%) 17 (80.9%) 0.6323

Negative 16 (18.6%) 12 (18.4%) 06 (28.5%)

Progesterone receptor

Positive 59 (68.6%) 44 (67.6%) 15 (71.4%) 0.9599

Negative 27 (31.3%) 21 (32.3%) 06 (28.5%)

HER 2

Negative (0 or |+) 42 (48.8%) 28 (43%) 14 (66.6%) 0.0640

Equivocal (2+) 09 (10.4%) 06 (9.2%) 3 (14.4%)

Positive (3+) 35 (40.6%) 31 (47.6%) 4 (19%)

Kié7 index

<14% 45 (52.3%) 36 (55.3%) 09 (42.8%) 0.4545

>14% 41 (47.6%) 29 (44.6%) 12 (57.1%)

Laterality

(Continued)
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Table | (Continued).
Characteristics, n (%) Total Cases 86 (100%) | Pure DCIS 65 (75.5%) | Underestimation Cases 21 (24.4%) | P-value®
Left 48 (55.8%) 38 (58.4%) 10 (47.6%) 0.6143
Right 36 (41.8%) 26 (40%) 10 (47.6%)
Bilateral 02 (2.3%) I (1.5%) 0l (4.7%)
Menstrual cycle
Menacme 21 (24.4%) 15 (23%) 06 (28.5%) 0.8279
Postmenopausal 65 (75.5%) 50 (76.9%) 15 (71.4%)

Notes: *Several lesions displayed more than one histologic subtype. °P-value from chi-square test or G-test, when appropriate. Values in bold were statistically significant at

the o = 5% level.
Abbreviation: DCIS, ductal carcinoma in situ.

positive), and the third patient also had 12 nodes removed
(2 positives).

Discussion
Key Results

In this study, we estimated the “histologic underestima-
tion”, ie, the possibility of a pathological report, at the
time of the first biopsy in patients with DCIS diagnosis,
needing to be upgraded to invasive carcinoma at surgical
specimen final report. In this context, we tried to evaluate
the role of SNLB in the evaluation of patients selected for
a biopsy after suspicious imaging exams. We found an
underestimation rate of 24.4% and that only 4.3% of the
patients who underwent SLNB presented positive axillary
nodes. All these cases (4.3%) presented positive SLNB
and already had an indication to undergo mastectomy

anyway.

Interpretation
Mammography is the best radiological examination for
visualizing microcalcifications, which is the main DCIS

M Comedocarcinoma Cribiform
B Micropapilary Solid

Total Cases ‘_ !‘
Underestimations Cases ‘- : .‘
PureDCis [N l

0% 25% 50% 75% 100%

Figure | Histological subtypes of ductal carcinoma in situ.

associated lesion.'” For many decades, before the imple-
mentation of annual mammographic screening, the rate of
DCIS was 1% to 2% of all breast cancers. In our research,
microcalcifications were the most common finding among
the DCIS biopsy samples (73.2%), which is consistent
with most reports.®?° This is why, although sonogram is
more practical to guide percutaneous biopsy, most patients
had to undergo stereotactic core needle biopsy.

The underestimation rate of 24.4% found in our study
was similar to that reported in the literature.?'** During
the study period, vacuum biopsy (mammotomy), which
uses larger caliber needles (9 gauge) and enables greater
precision, was not available at the clinic. The high cost of

® |[nvasive carcinoma of no special type

® |[nvasive lobular carcinoma
Microinvasive

= [nvasive papillary

Figure 2 Histological subtypes in upstaged cases (final pathology confirming inva-
sive or microinvasive patterns).
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Table 2 Clinicopathologic Characteristics of SLNB Cases

Characteristics, n (%) SLNB + SLNB - P-value®

03 (4.3%) 66

(95.6%)

Imaging findings
Microcalcifications 0 (0%) 46 (69.6%) 0.1059
Nodule 2 (66.6%) | 18 (27.2%)
Nodule plus 1 (33.3%) 02 (3%)
microcalcifications
Lesion size
<10mm 00 (0%) 14 (21.2%) 0.1057
10-25mm 00 (0%) 27 (40.9%)
>25mm 03 (100%) | 25 (37.8%)
Histologic subtype®
Comedocarcinoma 00 (0%) 34 (51.5%) 0.1704
Cribriform 00 (0%) 30 (45.4%)
Micropapillary 00 (0%) 10 15.1%)
Solid 03 (100%) 33 (50%)
Type of surgery
Mastectomy 03 (100%) 39 (59%) 0.3878
Lumpectomy 00 (0%) 27 (40.9%)
Upstaged subtype®
NST* 03 (100%) | 08 (12.1%) 0.4587
Invasive lobular carcinoma 00 (0%) 0l (1.5%)
Microinvasive 00 (0%) 07 (10.6%)
Invasive papillary 00 (0%) 02 (4.5%)
Estrogen receptor
Positive 02 (66.6%) | 55 (83.3%) 0.9728
Negative 0l (33.3%) | Il (16.6%)
Progesterone receptor
Positive 02 (66.6%) | 48 (72.7%) 0.6509
Negative 0l (33.3%) | 18 (27.2%)
HER 2
Negative (0 or |+) 02 (66.6%) | 27 (40.9%) 0.4288
Equivocal (2+) 00 (0%) 19 (28.7%)
Positive (3+) 0l (33.3%) | 20 (30.3%)
Kié7 index
<14% 0l (33.3%) | 34 (51.5%) 0.9795
>14% 02 (66.6%) | 32 (48.4%)

Notes: *Several lesions displayed more than one histologic subtype. ®Total of
upstaged cases were 21. “Invasive carcinoma of no special type. dp-value of the
G-test.

Abbreviation: SLNB, sentinel lymph node biopsy.

u SLNB + mSLNB -
88
70
53
35
18
0 — — :
Total Cases = Mastectomy Lumpectomy

Figure 3 Sentinel lymph node biopsy results in patients with ductal carcinoma
in situ.

the mammotomy needle device limits access to this tech-
nique in Brazilian public institutions. The advent of this
technology could have potentially decreased the under-
diagnosis rate even further.’

Nearly all patients had more than one histological
pattern of ductal carcinoma in situ, showing a variety of
histological subtypes that may be involved in the same
lesion. The main subtype found was comedocarcinoma.
Although some authors consider comedocarcinoma as
a high-risk criterion for invasion, in this cohort, we did
not observe this association, and if this criterion had been
adopted, many more patients would have been considered
for SLNB unnecessarily.*?

Some newer devices may reduce histological under-
estimation. Meurs et al evaluated 2892 patients with
DCIS and developed a free-to-use software for the predic-
tion of the risk for underestimation of invasive breast
cancer after a DCIS diagnosis by biopsy. The model
selects high-risk lesion considering the detection mode
(screening or individual diagnostic), if the lesion is palp-
able, the BI-RADS category (3-5), the DCIS grade and the
suspicion of an invasive component.”? The authors inter-
preted that lesions with a high-risk score have a good
chance of a final diagnosis of DCIS. However, in that
study, minimal-volume DCIS is removed from the biopsy
itself, which can be associated with underestimation. The
authors tested the model in their sample, but the algorithm
still needs external validation. Furthermore, the model
does not consider the biopsy device used or the size of
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the lesion on mammography, which could interfere with
the results.

To date, the application of SLNB in DCIS cases
remains controversial.** The indications for SLNB in
DCIS among North American, British and Dutch cancer
guidelines include patients at high risk of invasion or in
the event of mastectomy. High risk of invasion is defined
by the presence of a palpable solid tumor, extensive calci-
fications, tumor diameter greater than 25 mm, high-grade
DCIS and age below 55 years.”> ?’ However, Chehade
et al carried out a meta-analysis with 48 studies on
SLNB in DCIS, concluding that it should be performed
only in high-grade DCIS greater than 20 mm.*®

In the 1990s, several surgeons performed routine
SLNB in DCIS cases.”” However, the vast majority are
currently performing it only at mastectomy and in cases at
high risk for invasion.>*® The number of surgeons who
have discontinued the use of SLNB during breast conser-
vative surgery, reserving this technique only for mastect-
omy cases, is increasing.?*-!

Our results show that only 4.3% of all patients who
underwent SLNB had axillary positive lymph nodes, and
all of these were patients who underwent a mastectomy.
That is, all patients who had an indication for SLNB
during lumpectomy had no lymph node metastasis, includ-
ing the seven cases (33.3%) that were part of the “under-
estimation group”. We found ductal carcinoma in situ with
a solid pattern in all cases of positive SLNB, but without
statistical significance (p = 0.1704). The solid histologic
subtype needs further study, as it was related to most cases
of underestimation and was the initial lesion in cases with
axillary metastasis. All underestimated cases of microin-
vasive carcinoma also had negative axillary status.
Therefore, the resection of 61 lymph nodes (total of
lymph nodes resected during lumpectomy of high-risk
patients for invasion) could have been avoided. In 100%
of the cases of lymph node metastasis, the initial histologic
pattern was solid DCIS.

Limitations and Generalizability
This is a retrospective study that, per nature, would not
allow us to determine causality. However, its results
clearly show that a clinical trial evaluating the role of
lymph node biopsy in cases of conservative breast surgery
is not necessary nor warranted.

During the study period, our institution had no
vacuum-assisted device.

access to a biopsy

Unfortunately, many public hospitals in poor and

developing countries cannot afford expensive technolo-
gies, needing to use de core needle biopsy routinely, due
to its low cost in all cases. The absence of data from
mammotomies, with higher availability of tissue for
analysis, might have added some imprecision to the
results. However, this is possibly the reality of hospitals
in other low-resourced regions. This is a limitation of
our service, rather than of our study, and more resource-
ful services could investigate if these technologies
would improve the results.

We are living in an era of de-escalation of breast cancer
treatment. In the coming years, we may have a radical
change in the treatment of DCIS. PRECISION Trial and
other randomized clinical studies aim to avoid breast sur-
gery altogether in DCIS, performing vacuum-assisted
excision only.*? It remains to be determined if this type
of technology will have wide availability. For now, it
seems that our results could be generalized to other low-
resourced centers and regions only.

The goal of the breast surgeon, whilst increasing over-
all and disease-free survival of his or her patient, is to
decrease maximum morbidity, providing greater comfort
and quality of life. Despite all the recent diagnostic and
therapeutic advances, the ideal management of DCIS is
still unclear. Studies that can guide individual management
should be performed. Perhaps in the near future, genetic
markers will help to select the patients that really need
more aggressive procedures, surgical, radiotherapeutic, or
systemic.

Conclusions

This study confirmed the histologic underestimation rate
among patients with DCIS reported in the literature: it was
24.4%. Only 4.3% of patients who underwent SLNB had
axillary positivity, and all these patients had to undergo
mastectomy anyway. Patients who have DCIS and high
risk of invasion and undergoing mastectomy should have
SLNB. As to the patients who will undergo lumpectomy,
SLNB could be omitted and could be performed if the

diagnosis has been changed to invasive breast cancer.
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NST, no special type; LCIS, lobular carcinoma in situ.
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