ANTICANCER RESEARCH

International Journal of Cancer Research and Treatment

ISSN: 0250-7005

Reducing the Use of Frozen Section for Sentinel Node
Biopsy in Breast Carcinoma: Feasibility and Outcome

TOMMASO SUSINI', ILARIA NESI', IRENE RENDA!, MILO GIANI!,
JACOPO NORI%, ERMANNO VANZI? and SIMONETTA BIANCHI?

!Breast Unit, Gynecology Section, Department of Health Sciences, University of Florence, Florence, Italy;
2Diagnostic Senology Unit, Azienda Ospedaliero-Universitaria Careggi, Florence, Italy;
*Pathology Unit, Department of Health Sciences, University of Florence, Florence, Italy

Reprinted from
ANTICANCER RESEARCH 43: 2161-2170 (2023)



ANTICANCER RESEARCH

International Journal of Cancer Research and Treatment

Editorial Board

P. A. ABRAHAMSSON, Malmg, Sweden
B. B. AGGARWAL, San Diego, CA, USA
T. AKIMOTO, Kashiwa, Chiba, Japan

P. Z. ANASTASIADIS, Jacksonville, FL, USA
A. ARGIRIS, San Antonio, TX, USA

J. P. ARMAND, Paris, France

V. I. AVRAMIS, Los Angeles, CA, USA
D.-T. BAU, Taichung, Taiwan, ROC

G. BAUER, Freiburg, Germany

E. E. BAULIEU, Le Kremlin-Bicetre, France
E. J. BENZ, Jr., Boston, MA, USA

J.-Y. BLAY, Lyon, France

J. BERGH, Stockholm, Sweden

F. T. BOSMAN, Lausanne, Switzerland
M. BOUVET, La Jolla, CA, USA

J. BOYD, Miami, FL, USA

G. BROICH, Monza, Italy

. S. BRULAND, Oslo, Norway

J. M. BUATTI, /owa City, IA, USA

M. CARBONE, Honolulu, HI, USA

C. CARLBERG, Kuopio, Finland

A. F. CHAMBERS, London, ON, Canada
P. CHANDRA, frankfurt am Main, Germany
L. CHENG, Indianapolis, IN, USA

J.-G. CHUNG, Taichung, Taiwan, ROC
R. CLARKE, Washington, DC, USA

A.P. CONLEY, Houston, TX, USA

E. DE CLERCQ, Leuven, Belgium

E. P. DIAMANDIS, Toronto, ON, Canada
G. TH. DIAMANDOPOULOS, Boston, MA, USA
L. EGEVAD, Stockholm, Sweden

D. W. FELSHER, Stanford, CA, USA

H. FU, Atlanta, GA, USA

B. FUCHS, Zurich, Switzerland

D. FUCHS, Innsbruck, Austria

D. FUKUMURA, Boston, MA, USA

G. GABBIANI, Geneva, Switzerland

R. GANAPATHI, Charlotte, NC, USA

A. GIORDANO, Philadelphia, PA, USA
M. GNANT, Vienna, Austria

R. H. GOLDFARB, Guilford, CT, USA
J.S. GREENBERGER, Pittsburgh, PA, USA
A. HELLAND, Oslo, Norway

L. HELSON, Quakertown, PA, USA

R. HENRIKSSON, Umed, Sweden

R. M. HOFFMAN, San Diego, CA, USA
P. HOHENBERGER, Mannheim, Germany
F. JANKU, Boston, MA, USA

S. C. JHANWAR, New York, NY, USA

J. V. JOHANNESSEN, Oslo, Norway

R. JONES, London, UK

B. KAINA, Mainz, Germany

D. G. KIEBACK, Schleswig, Germany

R. KLAPDOR, Hamburg, Germany

K.L. KNUTSON, Jacksonville, FL, USA

H. KOBAYASHI, Bethesda, MD, USA

S. D. KOTTARIDIS, Athens, Greece

G. R. F. KRUEGER, Kdln, Germany

Pat M. KUMAR, Manchester, UK

Shant KUMAR, Manchester, UK

O. D. LAERUM, Bergen, Norway

F. ). LEJEUNE, Lausanne, Switzerland

S. LINDER, Linkdping, Sweden

D. M. LOPEZ, Miami, FL, USA

E. LUNDGREN, Umeéd, Sweden

Y. MAEHARA, Fukuoka, Japan

J. MAHER, London, UK

). MARESCAUX, Strasbourg, France

S. S. MARTIN, Baltimore, MD, USA

S. MITRA, Houston, TX, USA

S. MIYAMOTO, Fukuoka, Japan

S. MONCADA, Manchester, UK

M. MUELLER, Villingen-Schwenningen,
Germany

M. NAMIKI, Kanazawa, Ishikawa, Japan

K. NILSSON, Uppsala, Sweden

S. PATHAK, Houston, TX, USA

J.L. PERSSON, Malmé, Sweden

G. J. PILKINGTON, Portsmouth, UK

C. D. PLATSOUCAS, Norfolk, VA, USA

A. POLLIACK, Jerusalem, Israel

D. RADES, Liibeck, Germany

M. RIGAUD, Limoges, France

U. RINGBORG, Stockholm, Sweden

M. ROSELLI, Rome, Italy

S.T. ROSEN, Duarte, CA, USA

M. SCHAUER, Diisseldorf, Germany

M. SCHNEIDER, Wuppertal, Germany

). SEHOULL, Berlin, Germany

A. SETH, Toronto, ON, Canada

G. V. SHERBET, Newcastle-upon-Tyne, UK

A. SLOMINSKI, Birmingham, AL, USA

G.-l. SOMA, Kagawa, Japan

G. S. STEIN, Burlington, VT, USA

T. STIGBRAND, Umeé, Sweden

T. M. THEOPHANIDES, Athens, Greece

P. M. UELAND, Bergen, Norway

H. VAN VLIERBERGHE, Chent, Belgium

R. G. VILE, Rochester, MN, USA

M. WELLER, Zurich, Switzerland

J. WESTERMARCK, Turku, Finland

B. WESTERMARK, Uppsala, Sweden

Y. YEN, Taipei, Taiwan, ROC

M.R.I. YOUNG, Charleston, SC, USA

G. ). DELINASIOS, Athens, Greece
Managing Editor and
Executive Publisher

J. G. DELINASIOS, Athens, Greece
Managing Editor (1981-2016)

ISSN (print): 0250-7005
ISSN (online): 1791-7530

Editorial Office: International Institute of Anticancer Research, 1st km
Kapandritiou-Kalamou Rd., Kapandriti, P.O. Box 22, Attiki 19014, Greece.
Tel / Fax: +30-22950-53389.
U.S. Branch: Anticancer Research USA, Inc., 111 Bay Avenue, Highlands,
NJ 07732, USA.
E-mails: Editorial Office: journals@iiar-anticancer.org

Managing Editor: editor@iiar-anticancer.org
ANTICANCER RESEARCH supports: (a) the establishment and the activities
of the INTERNATIONAL INSTITUTE OF ANTICANCER RESEARCH (lIAR;
Kapandriti, Attiki, Greece); and (b) the organization of the International
Conferences of Anticancer Research. The IIAR is a member of UICC. For
more information about ANTICANCER RESEARCH, IIAR and the
Conferences, please visit the IIAR website: www.iiar-anticancer.org
Publication Data: ANTICANCER RESEARCH (AR) is published bimonthly
from January 1981 to December 2008 and monthly from January 2009.
Each annual volume comprises 12 issues. Annual Author and Subject
Indices are included in the last issue of each volume. ANTICANCER
RESEARCH Vol. 24 (2004) and onwards appears online with Stanford
University HighWire Press from April 2009. All published articles are
deposited in PubMed Central.
Copyright: On publication of a manuscript in AR, which is a copyrighted
publication, the legal ownership of all published parts of the paper passes
from the Author(s) to the Journal.
Annual Subscription Rates 2023 per volume: Institutional subscription
US$ 1,898.00 (online) or US$ 2,277.00 (print & online). Personal
subscription US$ 897.00 (online) or US$ 1,277.00 (print & online). Prices
include rapid delivery and insurance. The complete previous volumes of
Anticancer Research (Vol. 1-42, 1981-2022) are available at 50% discount
on the above rates.
Subscription Orders: Orders can be placed at agencies, bookstores, or
directly with the Publisher. (e-mail: subscriptions@iiar-anticancer.org)
Advertising: All correspondence and rate requests should be addressed
to the Editorial Office.
Book Reviews: Recently published books and journals should be sent to
the Editorial Office. Reviews will be published within 2-4 months.
Articles in ANTICANCER RESEARCH are regularly indexed in all bibliographic
services, including Current Contents Life Sciences and Medical Sciences,
Science Citation Index Expanded, Index Medicus, Biological Abstracts,
PubMed, PubMed Central, Chemical Abstracts, BIOSIS, Previews, Essential
Science Indicators, Excerpta Medica, University of Sheffield Biomedical
Information Service, Current Clinical Cancer, AIDS Abstracts, Elsevier
Bibliographic Database, EMBASE, Compendex, GEOBASE, EMBiology,
Elsevier BIOBASE, FLUIDEX, World Textiles, Scopus, Progress in Palliative
Care, Cambridge Scientific Abstracts, Cancergram (International Cancer
Research Data Bank), MEDLINE, Reference Update - RIS Inc., PASCAL-
CNRS, Inpharma-Reactions (Datastar, BRS), CABS, Immunology Abstracts,
Telegen Abstracts, Genetics Abstracts, Nutrition Research Newsletter, Dairy
Science Abstracts, Current Titles in Dentistry, Inpharma Weekly, BioBase,
MedBase, CAB Abstracts/Global Health Databases, Investigational Drugs
Database, VINITI Abstracts Journal, Leeds Medical Information, PubsHub,
Sociedad Iberoamericana de Informacién Cientifica (SIIC) Data Bases.
Obtaining permission to reuse or reproduce our content: AR has
partnered with Copyright Clearance Center (CCC) to make it easy to
secure permissions to reuse its content. Please visit www.copyright.com
and enter the title that you are requesting permission for in the ‘Get
Permission’ search box. For assistance in placing a permission request,
Copyright Clearance Center can be contacted directly at: Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923 USA. Phone:
+1-978-750-8400. Fax: +1-978-646-8600. E-mail: info@copyright.com.
The Editors and Publishers of ANTICANCER RESEARCH accept no
responsibility for the opinions expressed by the contributors or for the
content of advertisements appearing therein.

Copyright© 2023, International Institute of Anticancer Research

(Dr. George J. Delinasios), All rights reserved.

D.T.P. BY lIAR

PRINTED BY ENTYPO, ATHENS, GREECE. PRINTED ON ACID-FREE PAPER




ANTICANCER RESEARCH 43: 2161-2170 (2023)
doi:10.21873/anticanres.16378

Reducing the Use of Frozen Section for Sentinel Node
Biopsy in Breast Carcinoma: Feasibility and Outcome

TOMMASO SUSINI!, ILARIA NESI!, IRENE RENDA!, MILO GIANI!,
JACOPO NORI?, ERMANNO VANZI? and SIMONETTA BIANCHI?

!Breast Unit, Gynecology Section, Department of Health Sciences, University of Florence, Florence, Italy;
2Diagnostic Senology Unit, Azienda Ospedaliero-Universitaria Careggi, Florence, Italy;
3Pathology Unit, Department of Health Sciences, University of Florence, Florence, Italy

Abstract. Background/Aim: Sentinel lymph node biopsy
(SLNB) is a standard practice for staging the axilla in breast
cancer. Initially, intraoperative frozen section (FS) examination
was used but was time-consuming and often provided false-
negative results. Delayed permanent section (PS) analysis is
currently performed; FS-SLNB is maintained for selected high-
risk cases. The aim of this study was to evaluate the feasibility
of this approach. Patients and Methods: All patients with
breast cancer with clinically negative lymph nodes undergoing
SLNB at our institution from 2004 to 2020 were analyzed,
comparing operative time, re-operation rate and clinical
outcome in terms of regional lymphatic recurrence-free and
overall survival by type of SLNB (FS vs. PS). Results: FS-
SLNB comprised 100% of the procedures in 2004 and 18.2%
at the end of the study period. The use of PS-SLNB instead of
FS-SLNB was associated with a significantly reduced rate of
axillary dissection (AD): 4.4% vs. 27 .2, respectively (p<0.001).
There was no significant difference in re-operation rate for AD:
3.9% vs. 6.9%, respectively (p=0.20). The use of PS-SLNB
significantly reduced the operative time (mean=51 minutes)
(p<0.001). After a mean follow-up of 70.9 months (range=16-
180 months) there were no differences in regional lymphatic
recurrence free or overall survival. Conclusion: The reduced
use of FS-SLNB resulted in a significantly lower rate of AD,
and significant operative time and costs savings, without any
increase in the reoperation rate and lymphatic recurrences.
Therefore, this approach is feasible, safe and beneficial, both
for patients and healthcare services.

Correspondence to: Tommaso Susini, MD, Ph.D., Head, Breast
Unit, Gynecology Section, Department of Health Sciences,
University of Florence, Largo Brambilla 3, 50134 Florence, Italy.
Tel: +39 0552751752, e-mail: tommaso.susini @unifi.it

Key Words: Axillary staging, axillary dissection, micrometastasis,
regional lymphatic recurrence, operative time, re-operation rate.

Sentinel node biopsy (SLNB) was introduced into the
surgical management of invasive breast carcinoma
approximately 20 years ago (1). At present, SLNB is
considered the standard worldwide for staging the axilla (2).
Thanks to this procedure, the number of complete axillary
dissections (ADs) in the treatment of breast cancer has
dramatically fallen, with considerable advantages for patients
in terms of reduced incidence of surgical sequelae. In fact,
pain, impairment of arm motility and lymphedema are
significantly less frequent among patients undergoing SLNB
instead of AD (3-5). On the other hand, the introduction of
SLNB was associated with increased technical complexity
and prolonged operative time due to the need for frozen
section (FS) examination of the sentinel lymph node. In
addition, the FS evaluation of SLNB suffers from a relevant
false-negative rate, with sensitivity ranging from 41% to
91% (6-10). For these reasons, a progressive trend for the
reduction in the use of FS evaluation of SNBs has taken
place at many institutions, including ours. FS-SLNB was
further discouraged after the publication of the ACOSOG
Z0011 trial. In fact, the Z0011 trial showed that a second
operation to complete AD in patients with up to two sentinel
nodes with macro-metastasis did not result in any survival
advantage who then underwent subsequent radiotherapy and
systemic treatment (11). The use of preoperative axillary
ultrasound with core-biopsy of suspicious lymph nodes,
along with evaluation of other clinical and pathological
parameters (12-17) also contributed to the identification of
patients with axillary metastasis in the preoperative work-up,
further reducing the number of patients candidates for FS-
SLNB. The aims of the current study were to retrospectively
analyze the approach to SLNB in breast cancer at our
Institution over time and to compare the outcome of patients
submitted to FS-SLNB with those who underwent permanent
section (PS) examination of SLNB in terms of the
reintervention rate and locoregional recurrence-free survival,
as well as overall survival.
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Patients and Methods

Patients. All patients with histologically proven invasive breast
carcinoma without evidence of lymph node metastasis (cNO) who
underwent surgery with SLNB at our Institution between April 2004
and April 2020 and subsequent follow-up at our clinic were included
in the study. Patients with ductal carcinoma in situ and final diagnosis
of occult breast carcinoma were not included. Patients who underwent
prophylactic mastectomy with SLNB were also not considered, nor
those with overt axillary metastasis who underwent direct complete
AD. Patients signed a written-informed consent to use of their data
for study purposes at the time of surgery. This was a retrospective
study and no experimental treatment was given.

Compliance with ethical standards. The study complied with the
Ethical Principles for Medical Research Involving Human Subjects
according to the World Medical Association Declaration of Helsinki
and was approved by the local Ethics Committee (Regione Toscana,
Area vasta Centro, #15.018_AOUC).

Clinical and histological parameters recorded. Data for each patient
were retrieved from the clinical records, including age at diagnosis,
histological type, grade of differentiation, hormonal receptor status,
human epidermal growth factor receptor 2 (HER2) status, Ki-67
index, lymphovascular invasion and American Joint Committee on
Cancer stage (18). Type of surgery (breast-conserving or mastectomy)
as well as type of SLNB (FS or PS) were recorded. Concerning the
pathological results of the SLNB, cases with no evidence of tumor or
with the presence of isolated tumor cells in the lymph nodes were
considered negative, whereas cases with micrometastasis (0.2-2 mm)
or macrometastasis (>2 mm) were considered positive. In the case of
a positive SLNB, we then recorded the subsequent management
(intraoperative AD, delayed AD, follow-up). For each patient, the type
of adjuvant treatment was also recorded. All cases were followed-up
with clinical examination every 6 months and with mammography
and breast-axillary ultrasound every 12 months. All cases suspicious
for recurrence were submitted to ultrasound-guided breast or axillary
lymph-node core biopsy. For the purpose of this study, all regional
(lymphatic) recurrences were recorded and the regional recurrence-
free survival was calculated from the date of the primary surgery to
the date of detection of any regional recurrence or to the last follow-
up, according to the management of the SLNB. In addition, overall
survival was evaluated for all patients.

Statistical analysis. Data analysis was performed using IBM SPSS
Statistics, version 27.0 (IBM, Armonk, NY, USA). The frequency
distribution was assessed by Fisher’s exact test or by chi-square test,
as appropriate. Differences in the mean operative time were
evaluated by Student z-test. Regional recurrence-free interval and
overall survival were calculated according to Kaplan—-Meier method
and evaluated by log-rank test.

Results

Overall, 413 patients satisfied the inclusion criteria. Because
some of them had bilateral breast carcinoma or developed a
subsequent contralateral cancer during the study period, a
total of 422 breast cancers with SLNB were analyzed. The
type of surgery, the management of the SLNB (FS or PS), as

2162

Table 1. Distribution of patients by type of surgery, type of sentinel lymph
node biopsy (SLNB) and use of neoadjuvant or adjuvant treatments.

Frequency (%)

Treatment Mastectomy 84 (19.9)
Conservative surgery 338 (80.1)
SLNB Frozen section 217 (51.4)
Permanent section 205 (48.6)
Neoadjuvant treatment Yes 31 (7.3)
No 391 (92.7)
Adjuvant treatment Radiotherapy 344 (81.5)
Hormone therapy 321 (76.1)
Chemotherapy 120 (28.4)
Trastuzumab 47 (11.1)
Total 422 (100.0)

well as use of neoadjuvant or adjuvant treatments are
detailed in Table I. For the purpose of the study, the whole
series was divided into two groups according to the
management of SLNB: Group 1, FS, and group 2, PS.

In The FS group, 46 patients (21.2%) directly underwent
complete AD because of metastasis in the SN. The remaining
171 patients (78.8%) had a negative result of the FS. Among
these, absence of metastasis was confirmed in 139 cases
(81.3%) by the subsequent definitive pathological report
(true-negative), whereas in 32 patients (18.7%), the final
result showed presence of metastasis (false-negative). In this
latter group, 15 patients (10 with micrometastasis and five
with macrometastasis) underwent reintervention for complete
AD, whereas in 17 patients (14 with micrometastasis and
three with macrometastasis), it was decided to avoid
reintervention and to start follow-up (Figure 1). The 10 cases
with micrometastasis which underwent delayed AD were
observed in the years 2004-2010, before the futility of AD
in the case of SLN with micrometastasis was demonstrated.

In the PS group, 173 patients (84.4%) started follow-up
due to the absence of metastasis. The remaining 32 patients
(15.6%) had metastasis in the SLNB, but among these only
eight patients (25.0%) underwent reintervention for complete
AD because of macrometastasis; one patient underwent direct
complete AD because of macroscopic pathological
appearance of the SN; in 23 patients (71.9%) it was decided
to start follow-up despite the positive result (18 with
micrometastasis and five with macrometastasis) (Figure 2).
All patients with macrometastasis in the SLN who
immediately started follow-up received adjuvant radiotherapy
after breast-conserving surgery.

The mean age of the study population was 58.5 years
(median=58 years, range=26-88 years). The proportion of
young women (<40 years), as well as the distribution
according to clinicopathological parameters in the two
groups are shown in Table II.
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Figure 1. Management of patients in frozen section sentinel lymph node biopsy (FS-SLNB) according to FS results. AD: Axillary lymph node dissection.

We then evaluated the variation in the proportion of
patients submitted to FS-SLNB and PS-SLNB during the
study period (2004-2020) (Figure 3). It is clear that there was
an inversion in the management of SLNB (FS vs. PS) taking
place around the year 2010.

Therefore, we also analyzed the outcome of the two
approaches to SLNB according to the period of time. For this
purpose, we divided our series into two groups by time:
years 2004-2010, 148 patients; and years 2011-2020, 274
patients. The distribution according to clinicopathological
parameters in the two groups is shown in Table III. The use
of FS-SLNB decreased significantly from 89.9% (133/148)
in the years 2004-2010 to 30.6% (84/274) in the years 2011-
2020; p<0.001.

Type of SLNB and rate of complete AD. The choice of PS-
SLNB was associated with a significantly reduced rate of AD
[59/217 (27.2%) in the FS-SLNB group vs. only 9/205
(4.4%), in the PS-SLNB group; p<0.001]. As a consequence,
the rate of complete AD significantly dropped from 25.0%
(37/148) in the years 2004-2010 to 11.3% (31/274) in the
years 2011-2020 (p<0.001).

Reintervention rate for complete AD according to type of
SLNB. Overall, 23 out of 422 patients (5.4%) underwent
reintervention for AD. The reintervention rate was 6.9%
(15/217) in the FS-SLNB group vs. 3.9% (8/205) in the PS-
SLNB group. The 15 reinterventions in the FS-SLNB group
were due to false-negative results of the FS, whereas the
eight reinterventions in the PS-SLNB group were obviously
due to presence of metastasis in the SLN.

Type of SLNB and operative time. We further evaluated the
mean operative time of all the surgical procedures according
to the type of SLNB performed. The patients submitted to
FS-SLNB had a significantly longer operative time in
comparison to those undergoing PS-SLNB: 110.9+42.1
minutes vs. 60.2+22.0 minutes, respectively (p<0.001). The
choice of PS-SLNB, on average, allowed an operative time
saving of approximately 51 minutes.

Type of SLNB and incidence of regional lymph node
recurrence. To assess whether the use of PS-SLNB instead of
FS-SLNB influenced the risk of regional lymph node
recurrence, we analyzed the lymph node recurrence-free

2163



ANTICANCER RESEARCH 43: 2161-2170 (2023)

Group 2:
PS-SLNB
(n = 205)
B
Negative Positive
(n=173) (n=32)
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Figure 2. Management of patients in permanent section sentinel lymph node biopsy (PS-SLNB) according to PS results. AD: Axillary lymph node

dissection.
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Figure 3. Sentinel lymph node biopsy type by year of surgery. FS: Frozen section; PS: permanent section.

survival in our series. Overall, we had nine lymph node
recurrences (2.1%). Regional lymph node recurrences
occurred after a mean of 46.8+36.4 months. Regional
recurrence occurred in 3.7% (8/217) in the FS-SLNB group
and in 0.5% (1/205) in the PS-SLNB group (p=0.03). Overall,
there was no difference in recurrence-free survival between
the patients treated in the years 2004-2010 and those treats in
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2011-2020 (Figure 4). Similarly, there were no differences in
recurrence-free survival comparing the same time intervals
among patients who underwent FS-SLNB (Figure 5) with
patients who underwent PS-SLNB (Figure 6).

Type of SLNB and overall survival. Overall, during the study
period, we had 12 patients who died from their disease
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Table II. Distribution by clinicopathological parameters, overall and by type of sentinel lymph node biopsy (SLNB).

Parameter Subgroup Overall FS-SLNB PS-SLNB p-Value
n (%) n (%) n (%)
Age <40 Years 31 (7.3) 26 (12.0) 524 <0.001
>40 Years 391 (92.7) 191 (88.0) 200 (97.6)
Total 422 (100.0) 217 (100.0) 205 (100.0)
Histology IDC 218 (51.9) 107 (49.8) 111 (54.1) 0.220
ILC 125 (29.8) 73 (33.9) 52 (25.4)
Other type 77 (18.3) 35 (16.3) 42 (20.5)
Total 420* (100.0) 215% (100.0) 205 (100.0)
Grading Gl 108 (25.7) 44 (20.5) 64 (31.2) 0.030
G2 189 (45.0) 100 (46.5) 89 (43.4)
G3 123 (29.3) 71 (33) 52 (25.4)
Total 420* (100.0) 215% (100.0) 205 (100.0)
LVSI Absent 310 (73.8) 135 (62.8) 175 (85.4) <0.001
Present 110 (26.2) 80 (37.2) 30 (14.6)
Total 420%* (100.0) 215% (100.0) 205 (100.0)
ER Negative 47 (11.1) 22 (10.1) 25 (12.2) 0.538
Positive 375 (88.9) 195 (89.9) 180 (87.8)
Total 422 (100.0) 217 (100.0) 205 (100.0)
PgR Negative 81 (19.2) 39 (18.0) 42 (20.5) 0.538
Positive 341 (80.8) 178 (82.0) 163 (79.5)
Total 422 (100.0) 217 (100.0) 205 (100.0)
HER2 Negative 370 (87.7) 186 (85.7) 184 (89.8) 0.237
Positive 52 (12.3) 31 (14.3) 21 (10.2)
Total 422 (100.0) 217 (100.0) 205 (100.0)
Ki-67 <20% 221 (25.4) 110 (50.7) 111 (54.1) 0.496
>20% 201 (47.6) 107 (49.3) 94 (45.9)
Total 422 (100.0) 217 (100.0) 205 (100.0)
Biological subtype ~ Luminal A 208 (49.3) 103 (47.5) 105 (51.2) 0.393
Luminal B 129 (30.6) 69 (31.8) 60 (29.3)
HER2+ 52 (12.3) 31 (14.3) 21 (10.2)
TNBC 33 (7.8) 14 (6.4) 19 (9.3)
Total 422 (100.0) 217 (100.0) 205 (100.0)
pT stage ypTO 2(0.5) 2(0.9) 0(0.0) <0.001
ypT1 20 (4.7) 14 (6.5) 6(2.9)
pT1 315 (74.7) 139 (64.1) 176 (85.9)
ypT2 9 (2.1) 9 4.1) 0(0.0)
pT2 73 (17.3) 51(23.5) 22 (10.7)
pT3 3(0.7) 2(0.9) 1(0.5)
Total 422 (100.0) 217 (100.0) 205 (100.0)
pN stage pNO 289 (68.5) 124 (57.1) 165 (80.5) <0.001
ypNO 21 (4.9 15 (6.9) 6(2.9)
pN1 87 (20.6) 54 (24.9) 33 (16.1)
ypNI1 7(1.7) 73.2) 0(0.0)
pN2 10 (2.4) 94.2) 1(0.5)
ypN2 2(0.5) 2(0.9) 0(0.0)
pN3 5(1.2) 5(2.3) 0(0.0)
ypN3 1(0.2) 1(0.5) 0 (0.0
Total 422 (100.0) 217 (100.0) 205 (100.0) <0.001
AJCC stage I 300 (71.4) 127 (59.1) 173 (84.4)
11 102 (24.3) 71 (33.0) 31 (15.1)
1 18 (4.3) 17 (7.9) 1(0.5)
Total 420* (100.0) 215% (100.0) 205 (100.0)

AJCC: American Joint Committee on Cancer; ER: estrogen receptor; FS: frozen section; HER2: human epidermal growth factor receptor 2; IDC:
invasive ductal carcinoma; ILC: invasive lobular carcinoma; LVSI: lymphovascular space invasion; PgR: progesterone receptor; PS: permanent
section; TNBC: triple-negative breast cancer. *Histology, grading and LSVI of two patients were not known because of complete pathological
response after neoadjuvant chemotherapy, their remaining parameters were obtained from the preoperative biopsy.
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Table III. Distribution by clinicopathological parameters according to
the time period of biopsy.

Parameter Subgroup  2004-2010 2011-2020  p-Value
n (%) n (%)
Age <40 Years 13 (8.8) 18 (6.6) 0.436
>40 Years 135 (91.2) 256 (93.4)
Total 148 (100.0) 274 (100.0)
Histology IDC 69 (46.6) 149 (54.8) 0.164
ILC 50 (33.8) 75 (27.6)
Other type 29 (19.6) 48 (17.6)
Total 148 (100.0) 274 (100.0)
Grading Gl 40 (27.0) 68 (25.0) 0.742
G2 68 (46.0) 121 (44.5)
G3 40 (27.0) 83 (30.5)
Total 148 (100.0)  272* (100.0)
LVSI Absent 91 (61.5) 219 (80.5)  <0.001
Present 57 (38.5) 53 (19.5)
Total 148 (100.0)  272* (100.0)
ER Negative 13 (8.8) 34 (12.4) 0.259
Positive 135 (91.2) 240 (87.6)
Total 148 (100.0) 274 (100.0)
PgR Negative 25 (16.9) 56 (20.4) 0438
Positive 123 (83.1) 218 (79.6)
Total 148 (100.0) 274 (100.0)
HER2 Negative 132 (89.2) 238 (86.9) 0.538
Positive 16 (10.8) 36 (13.1)
Total 148 (100.0) 274 (100.0)
Ki-67 <20% 87 (58.8) 134 (48.9) 0.065
>20% 61 (41.2) 140 (51.1)
Total 148 (100.0) 274 (100.0)
Biological subtype Luminal A 81 (54.7) 127 (46.4) 0.435
Luminal B 41 (27.7) 88 (32.1)
HER2+ 16 (10.8) 36 (13.1)
TNBC 10 (6.8) 23 (8.4)
Total 148 (100.0) 274 (100.0)
pT stage ypTO 0 (0.0) 2(0.7) 0.433
ypT1 427 16 (5.8)
pT1 111 (75.0) 204 (74.5)
ypT2 42.7) 5(1.8)
pT2 27 (18.2) 46 (16.8)
pT3 2(14) 1(04)
Total 148 (100.0) 274 (100.0)
pN stage pNO 100 (67.6) 189 (68.9) 0.608
ypNO 3(20) 18 (6.6)
pNImi 16 (10.8) 28 (10.2)
ypN1mi 1(0.7) 2(0.7)
pN1 17 (11.5) 26 (9.5)
ypNI1 3(2.0) 1(04)
pN2 534 5(1.8)
ypN2 1(0.7) 1(04)
pN3 2(1.3) 3(1.1)
ypN3 0 (0.0) 1(0.4)
Total 148 (100.0) 274 (100.0)  0.715
AJCC stage I 101 (68.2) 199 (73.1)
I 39 (26.4) 63 (23.2)
11 8(54) 10 (3.7)
Total 148 (100.0) 272*%* (100.0)

AJCC: American Joint Committee on Cancer; ER: estrogen receptor;
HER2: human epidermal growth factor receptor 2; IDC: invasive ductal
carcinoma; ILC: invasive lobular carcinoma; LVSI: lymphovascular
space invasion; PgR: progesterone receptor; TNBC: triple-negative
breast cancer. *Histology, grading and LSVI of two patients were not
known because of complete pathological response after neoadjuvant
chemotherapy, the remaining parameters were obtained from the
preoperative biopsy. **In cases of pathological complete response
(ypTOypNOcMO), AJCC stage was not assigned.
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(2.9%), with a mean duration of survival of 60.8+42.6
months. Deaths occurred in 4.6% (10/217) in the FS-SLNB
group and in 1.0% (2/205) in the PS-SLNB group (p=0.03).
Overall survival was not significantly different, neither by
type of SLNB nor by treatment era (data not shown).

Discussion

We found that the use of FS-SLNB dramatically declined at
our Institution during the span of time under consideration,
in favor of PS-SLNB. Hence, we moved from 100% of
patients being submitted to FS-SLNB in 2004 to only 18.2%
in 2020. A similar trend was reported in previous studies (19-
21). This change in the management of SLNB for patients
with breast cancer not only did not result in an increase in the
reoperation rate for complete AD in patients undergoing PS-
SLNB, but was even associated with a significant reduction
of AD overall. This outcome may seem surprising, however,
if we analyze the factors that over time led to this result, we
can understand the reason. One of the main drawbacks of FS-
SLNB is its relative inaccuracy, with as much as 18.7% of
false-negative results in this series (Figure 1), in accordance
with the literature (22-24). Another major inconvenience of
FS-SLNB is the significantly longer operative time associated
with its use. Indeed, the time needed to transfer the SLN to
the pathology laboratory and to process it implied a
considerable prolongation of the surgical procedure. For these
reasons, especially after publication of the ACOSOG Z0011
and IBCSG 23-01 trials (11, 25), at our Institution there was
a tendency to reduce the use of FS-SLNB, maintaining it only
in cases with strong suspicion of lymph node metastasis
(young age, large tumor volume, high tumor grade, efc.). A
similar trend was reported by others (19, 26). The relatively
low rate (15.6%) of positive SLNBs in the PS group may
seem surprising; however, it results from an accurate
selection of women candidates for this approach. In fact, at
our Institution, ultrasound scan of the axillary nodes is always
used in the preoperative work-up, along with other
parameters, to identify patients at risk for lymph node
metastases, as described in detail elsewhere (16, 17, 27-30).
Therefore, patients with suspicious nodes are either submitted
to preoperative ultrasound-guided core biopsy of the node or
to FS-SLNB. Firstly, the changes in the policy for
management of micrometastasis (31-33) and then the
‘revolution’ introduced by the publication of the ACOSOG
70011 and IBCSG 23-01 trials (4, 11, 25) greatly contributed
to reducing the number of patients undergoing reoperation for
AD following the diagnosis of metastasis in the SLNB. This
occurred at our Institution as well as in many other clinical
settings around the world (34).

The policy of the reduced use of FS-SLNB that took place
in recent years has allowed a considerable number of patients
to be spared complete AD and, at the same time, has led to a
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Figure 5. Regional recurrence-free survival by period of frozen section sentinel lymph node biopsy.
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Figure 6. Regional recurrence-free survival by period of permanent section sentinel lymph node biopsy.

significant reduction of the operative time (35). This latter
aspect may seem of secondary importance. On the contrary,
we believe that the practical advantage of shortening the
operative time may offer relevant benefits for both patients
and the community. Hence, women undergoing a shorter
operation will recover more promptly. On the other hand, the
reduction of the operative time may allow one or two more
procedures to be scheduled every day in the surgical theatre,
with considerable economical savings and boosted clearance
of the waiting list. The reduction in health care costs
associated with this change in management of SLNBs has also
been highlighted by others (20, 36-40). However, others
reported opposite conclusions, claiming an increase in costs
with the use of PS-SLNB in consideration of a higher
reoperation rate (41). As already pointed out, this was not the
case in our series, in which patients undergoing PS-SLNB had
a significantly reduced rate of reintervention for AD.
Another interesting outcome of the current study was that
the reduced use of FS-SLNB and the corresponding lower
number of complete AD in the later years, did not result in an
increase of regional lymphatic recurrences. Of note, patients
who underwent FS-SLNB even had a significantly higher rate
of regional recurrences in comparison to patients submitted to
PS-SLNB. However, this finding must be interpreted with
caution because lymphatic regional recurrences occurred after
a mean of almost 4 years from surgery and the cohort of
patients undergoing PS-SLNB had a relatively shorter follow-
up. Nevertheless, regional lymphatic recurrence-free survival
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did not significantly differ by study period overall (Figure 4),
nor in groups by SLNB type (Figure 5 and Figure 6). Similarly,
no difference in overall survival was found in these groups.
Therefore, our results seem to support the feasibility and the
safety of this policy in minimizing the use of FS-SLNB.

A limitation of our study may be represented by the
relatively small number of patients included in a relatively
long timespan. For this reason, we do not pretend to be able
to draw any definitive conclusion. However, this study
retrospectively analyzed the experience of a single
institution, in a real-life setting, and this may also be
considered one of its strengths.

Conclusion

We found that the reduced use of FS-SLNB in recent years
did not result in an increased risk of reintervention for AD.
On the contrary, the preferential use of PS-SLNB resulted in
a significant reduction of AD and a shorter operative time,
without any significant difference in regional recurrence-free
or overall survival. Therefore, in our experience, this
approach to SLNB was feasible and safe and provided
benefits for both patients and the community.
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