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Is the intraoperative frozen section analysis of sentinel
lymph nodes necessary in clinically negative node breast
cancer?
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Purpose: Although metastasis occurs in 1 or 2 sentinel lymph nodes (SLNs), axillary lymph node dissection (ALND) has
been widely not performed. For axillary staging and management, the necessity of intraoperative frozen section analysis
of SLN has been controversial. The aim of this study is to evaluate the validity and benefit of SLN analysis by permanent
section alone in clinically negative lymph node breast cancer patients.

Methods: We conducted a retrospective study of 283 cases with negative node clinical findings between July 2018
and August 2019 in Samsung Medical Center. Clinical nodal stage was evaluated by physical examination, breast
ultrasonography, breast magnetic resonance imaging, and chest computerized tomography. The cases were divided into
2 groups; the permanent group had 151 cases (53.4%) and the frozen group had 132 cases (46.6%). We retrospectively
analyzed the differences in the number of metastatic lymph nodes and rates of performed ALND between the 2 groups.
Results: Baseline and clinicopathologic characteristics between the 2 groups were well balanced. Three cases in the
permanent group and 6 cases in the frozen group underwent additional or immediate ALND. The rates of ALND between
the 2 groups were not significantly different (P = 0.312). The cased of 78.9% and 89.5% with metastatic lymph nodes in
permanent and frozen groups were in the pathologic N1 stage, respectively.

Conclusion: SLNs analysis by permanent section alone may be performed in clinically negative axillary node breast cancer
patients. Our findings can help to avoid unnecessary intraoperative frozen section analysis.

[Ann Surg Treat Res 2020;99(5):251-258]
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performed [2]. However, ALND has been widely not performed
although metastasis occurs in 1 or 2 SLNs. The need for
ALND in patients with small metastases has been recently

INTRODUCTION

Sentinel lymph node biopsy (SLNB) has been proposed as

a less invasive alternative to axillary lymph node dissection
(ALND) for axillary staging in early-stage breast cancer patients
[1]. Intraoperative sentinel lymph node (SLN) analysis by
frozen section can determine whether or not ALND should be

called into question and recent clinical trials such as ACOSOG
Z0011 (American College of Surgeons Oncology Group Z0011),
AMAROS (After Mapping of the Axilla: Radiotherapy or
Surgery), and IBCSG 23-01 (International Breast Cancer Study
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Group 23-01) have addressed these issues [3-6].

In Korea, all breast cancer patients are given equal healthcare
in accordance with national insurance policies, resulting in the
performance of intraoperative frozen section examination in
most cases. However, some previous studies reported that the
value of intraoperative frozen section examination of SLNs is
questionable [2,7]. In addition to being incorrect, intraoperative
frozen section examination can result in permanent tissue
loss in patients with small-sized lymph nodes [8]. Permanent
section examination alone may be sufficient in selected
patients with low possibility of metastasis of SLNs; however,
there are no studies concerning permanent section analysis of
SLNs in Korea.

The aim of this study is to compare the number of metastatic
lymph nodes and rates of performed ALND for clinically
negative node breast cancer cases in which permanent section
examination alone was performed to those in which both
frozen and permanent section examination were performed.
This comparison allows for the evaluation of the benefit of
performing permanent section examination alone in clinically
negative node breast cancer patients.

METHODS

Patients
We retrospectively reviewed electronic medical records of

052 cases who underwent breast cancer surgery by the same
surgeon between July 2018 and August 2019 at Samsung
Medical Center, Seoul, Korea. Patients who were diagnosed with
bilateral breast cancer were considered to be 2 cases. In this
study, patients who were diagnosed with bilateral breast cancer
were 7. This study was approved by the Institutional Review
Board of Samsung Medical Center (No. 2019-11-021). Signed
informed consent from the patients was not required.
Inclusion criteria included cases of SLNB with clinically
negative lymph node findings. Cases of patients who

Breast cancer surgery cases
(Jul 2018-Aug 2019)
(n =652)

underwent breast surgery only, had planned ALND, or had
previous SLNB or neoadjuvant chemotherapy for breast cancer
were excluded. Although SLNB would have replaced ALND in
clinically node-negative or -positive patients after neoadjuvant
chemotherapy, the use of SLNB in patients receiving
neoadjuvant chemotherapy remains controversial. The patients
with neoadjuvant chemotherapy were excluded because
neoadjuvant chemotherapy is associated with a high number
of false-negative findings resulting in missed opportunities of
immediate ALND [9-12]. Clinical nodal stage was evaluated by
physical examination, breast ultrasonography, breast MRI, and
chest CT preoperatively in accordance with South Korean health
insurance policies. Cases with suspicious node findings on any
one of these examinations were excluded. When suspicious or
enlarged lymph nodes were detected intraoperatively, they were
excised and analyzed by frozen biopsy. In this study, suspicious
or enlarged lymph nodes were found in 13 cases, and they
were analyzed by frozen section as SLNs. A total of 283 cases
were selected and retrospectively reviewed and the cases were
divided into 2 groups based on the analysis of lymph nodes
by permanent section alone (permanent group) or frozen and
permanent section (frozen group) (Fig, 1).

Sentinel lymph node mapping and examination
SLNs were detected by lymphoscintigraphy with technetium-

99m sulfur-colloid diluted in normal saline solution or
indigo carmine blue dye. Blue dye was performed when
lymphoscintigraphy was not available or when SLN mapping
had failed. Radioactive isotope or blue dye was injected at a
subareolar or peritumoral site. Lymph nodes registering a 10%
or higher count than the highest ex vivo count via gamma
probe were regarded as the SLNs.

SLNs analysis were initially performed by frozen or
permanent section. Lymph nodes for frozen section were sliced
into several blocks at 2zmm perpendicular intervals along the
long axis of lymph node. The 80-um blocks with a minimum

SLNB cases
(n=353)

neoadjuvant chemotherapy
(n =299)

Nonclinical NO cases
(n=70)

Fig. 1. Schematic flow of patients.

BCS, breast-conserving surgery;

Permanent group Frozen group
(n=151) (n=132)

ALND, axillary lymph node dis-
section; SLNB, sentinel lymph
node biopsy.
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of 2 levels were embedded at —20°C, and samples were taken
with a microtome setting of 4 pm. Analysis of frozen slides was
performed by a pathologist specialized in breast pathology. We
fixed each block of remaining tissue, taken with a microtome
setting of 4 um, in 10% formalin and embedded these
tissues in paraffin. Serial sections were stained with H&E for
pathological analysis. The other side of each node was stained
for immunohistochemistry.

Statistical analysis
Statistical analyses were performed using IBM SPSS Statistics

ver. 25.0 (IBM Corp., Armonk, NY, USA). Continuous variables
were described as the mean and standard deviation with the
range. Categorical variables were described as the number
and percentage. Continuous variables of the 2 groups were
compared with the Student ttest and Mann-Whitney tests. Chi-
square test and Fisher exact test were conducted to compare
categorical variables. Statistical significance was defined as P <
0.05 in all tests.

RESULTS

A total of 652 breast cancer surgeries were performed
between July 2018 and August 2019 at Samsung Medical
Center. Of these, 209 cases of patients who underwent breast-
conserving surgery only, planned ALND, previous SLNB, or
neoadjuvant chemotherapy for breast cancer, and 70 cases
in which clinically positive lymph nodes were excluded.
The remaining 283 cases were divided based on the method
of lymph node analysis. Permanent section alone group
(permanent group) had 151 cases (53.4%) and the frozen and
permanent section group (frozen group) had 132 cases (46.6%)

Table 1. Baseline characteristics of the patients

Variable Total

Patient 283 (100)
Age (yr) 51.35 + 10.47
Body mass index (kg/m’) 22.86 +3.35
Menopausal state

Premenopause 149 (52.7)

Menopause 134 (47.3)
Family history

Yes 49 (17.3)

No 234 (82.7)
Location

Right 159 (56.2)

Left 124 (43.8)
Type of operation

Breast conserving surgery 212 (74.9)

Mastectomy 71 (25.1)

Values are presented as number (%) or mean + standard deviation.

(Fig. 1).

The characteristics of the cases between the 2 groups were
well balanced. Breast-conserving surgery was performed 73.5%
and 76.5% and pathologic T1 stage was 64.2% and 63.6% in the
permanent and frozen groups, respectively. The cases with
human epidermal growth factor receptor 2 (HER2)-negative
were 83.7% in 2 groups; neoadjuvant systemic treatment is the
standard of care in most breast cancer patients with HER2-
positive or triple negative subtype. All of the other variables of
clinicopathologic characteristics were not significantly different
between the 2 groups (Tables 1, 2).

Three patients in the permanent group and 6 patients in
the frozen group underwent additional or immediate ALND
depending on the final or intraoperative pathologic results,
and the rates of ALND between permanent and frozen groups
were not significantly different (P = 0.312). Two of 3 patients
in permanent group and 3 of 6 patients in frozen group had
additional metastatic lymph nodes after ALND. Four patients
in the permanent group and 2 patients in the frozen group
were diagnosed with pathologic N2 or higher stage. One patient
with pathologic N2 stage in permanent group strongly refused
additional ALND and decided to have adjuvant systemic
chemotherapy and radiotherapy. The number of patients who
had additional ALND was not significantly different whether
patients had breast-conserving surgery or mastectomy (P =
0575) (Tables 2-4).

There were significantly more retrieved lymph nodes in the
permanent group than in the frozen group 4.2 + 2.2 vs. 35 +
2.0, P = 0.009). The rates of cases with 1 or 2 metastatic lymph
nodes were 78.9% and 89.5% between 2 groups in the cases with
metastatic lymph nodes, respectively. Three false-negative cases
were found in the frozen group; however, additional ALND was

Permanent group Frozen group P-value

151 (53.4) 132 (46.6)
51.62 +10.21 51.04 £ 10.80 0.553
22.70 £3.25 23.04 +3.47 0.592
0.905

80 (53.0) 69 (52.3)

71 (47.0) 63 (47.7
0.225

30(19.9) 19 (14.4)

121 (80.1) 113 (85.6)
0.448

88 (58.3) 71 (53.8)

63 (41.7) 61 (46.2)
0.561

111 (73.5) 101 (76.5)

40 (26.5) 31(23.5)
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Table 2. Clinicopathologic characteristics of the patients

Variable Total
Patient 283 (100)
Histopathology
IDC 222 (78.4)
ILC 4 (4.9)
DCIS 9(10.2)
Mucinous 9 (3.2)
Papillary 1(0.4)
Tubular 3(1.1)
Metaplastic 1(0.4)
Micropapillary 1(0.4)
Mixed 3(1.1)
T stage
TO 30 (10.6)
T1 181 (64.0)
T2 71 (25.1)
T3 1(0.4)
N stage
NO 245 (86.6)
N1 32 (11.3)
N2 4(1.4)
N3 2 (0.7)
Stage
0 30 (10.6)
1 168 (59.4)
2 79 (27.9)
3 6 (2.1)
Estrogen receptor
Positive 248 (87.6)
Negative 35 (12.4)
Progesterone receptor
Positive 232 (82.0)
Negative 51 (18.0)
HER2
Positive 34 (12.0)
Negative 237 (83.7)
Unknown 12 (4.2)

Values are presented as number (%).

Permanent group Frozen group P-value
151 (53.4) 132 (46.6)
0.663
119 (78.8) 103 (78.0)
7 (4.6) 7(5.3)
14(9.3) 15 (11.4)
7 (4.6) 2 (1.5)
0(0) 1(0.8)
2(1.3) 1(0.8)
0 (0) 1(0.8)
1(0.7) 0 (0)
1(0.7) 2 (1.5)
0.841
15(9.9) 15 (11.4)
97 (64.2) 84 (63.6)
39 (25.8) 32 (24.2)
0(0) 1(0.8)
0.639
132 (87.4) 113 (85.6)
15(9.9) 17 (12.9)
2(1.3) 2(1.5)
2(1.3) 0 (0)
0.734
15(9.9) 15 (11.4)
93 (61.6) 75 (56.8)
39 (25.8) 40 (30.3)
4(2.6) 2 (1.5)
0.632
131 (86.8) 117 (88.6)
20(13.2) 15 (11.4)
0.579
122 (80.8) 110 (83.3)
29(19.2) 22 (16.7)
0.181
23(15.2) 11 (8.3)
121 (80.1) 116 (87.9)
7 (4.6) 5(3.8)

IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma; DCIS, ductal carcinoma in situ; HER2, human epidermal growth

factor receptor 2.

Table 3. Cases of axillary lymph node dissection (ALND)
between the permanent and frozen group

Permanent Frozen

Variable Total P-value
group group
Patient 283 (100)  151(53.4) 132 (46.6) 0.312
SLNB 274 (96.8) 148(98.0) 126 (95.5)
ALND 9(3.2) 3 (2.0)" 6 (4.5)

Values are presented as number (%).

SLNB, sentinel lymph node biopsy.

“One patient with pathologic N2 stage in the permanent group
refused additional ALND and decided to have adjuvant systemic
chemotherapy and radiotherapy.

not performed because these cases were N1 (Table 5).

Operation time of cases who underwent mastectomy with
SLNB showed significantly shorter in permanent group than
frozen group (P = 0.008), whereas operation time of cases who
underwent breast-conserving surgery with SLNB showed no
significant difference (P = 0.105) (Table 6).

DISCUSSION

Before publication of the initial ACOSOG Z0011 trial results,
there was a general consensus that ALND was necessary for
better cancer control when metastases were identified in SLNs.
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The results of this trial demonstrated that morbidity associated
with ALND can be avoided without affecting cancer control
[3]. Currently, SLNB has replaced ALND for the assessment of
axillary staging in clinically negative node patients.

Health insurance does not apply to all patients universally
in the United States, so there is inequality among populations
concerning examinations and treatment [13]. For this reason,
intraoperative SLN examination by frozen section has
been performed in only some patients scheduled for SLNB.
Additionally, there has been a significant decline in utilization
of intraoperative frozen section examination of SLNs after
publication of Z0011 [14,15]. In Korea, all patients with breast
cancer are under the same insurance coverage; therefore,
intraoperative frozen section examination of SLNs has been
usually performed. The base cost of frozen biopsy was 37,674
won in Korean currency, and a maximum cost was 263,744
Korean won in our institution. If intraoperative frozen section
examination of SLNs in clinically negative node breast cancer
patients was routinely analyzed, it is not cost-effective because
this couldn't be allocated elsewhere.

Intraoperative frozen section analysis of SLNs may avoid the
need for additional ALND in positive axillary node patients.
However, intraoperative SLNs analysis in axillary management
has been still controversial. Reported false-negative rates for

Table 4. Number of metastatic lymph nodes before and
after ALND between the permanent and frozen group

Group No. of patients  Before ALND  After ALND

25
1

Permanent
Permanent
Permanent
Frozen
Frozen
Frozen
Frozen
Frozen
Frozen

U A WN = WK —
N NN NN = O U1
N A NN DNMNDNOO

ALND, axillary lymph node dissection.

intraoperative frozen section examination in breast cancer
range from 9% to 59%, and artifacts that occur in the frozen
section process can affect permanent analysis [3,16-18]. In
addition, intraoperative frozen section examination can result
in permanent tissue loss in patients with small-sized lymph
nodes [8]. After the ACOSOG Z0011 study, the criteria for
performing ALND have been relaxed for patients who had 1
or 2 metastatic SLNs and were scheduled for breast-conserving
surgery, adjuvant chemotherapy, and adjuvant radiation
therapy [3]. The results of the AMAROS trial confirmed that
the type of axillary management (axillary radiotherapy or
ALND) in patients with a positive SLNs does not have an effect
on survival [4]. Moreover, the results of the IBCSG 23-01 trial
indicated that further axillary surgery was not necessary when
1 or more SLNs with micrometastases were seen [6]. Therefore,
ALND have been routinely not indicated in patients with
metastatic SLNs.

In our study, the patients who were not indicated for SLNB
in ACOSOG Z0011 or AMAROS trials received additional or
immediate ALND. Patients with pathologic N2 or higher stages

Table 5. Number of cases about metastatic lymph nodes
between the permanent and frozen group

No. of metastatic

Permanent group Frozen group

lymph nodes
1 13 11
2 2 6
3 0 0
4 0 1
5 0 0
6 2 0
7 0 1
10 1 0
25 1 0
P-value 0.840

The rates of cases with 1 or 2 metastatic lymph nodes were
78.9% and 89.5% between 2 groups in the cases with metastatic
lymph nodes, respectively.

Table 6. Operation time by type of operation between the permanent group and frozen group

Type of operation

Breast-conserving surgery and SLNB
Case 1
Operation time (min)

Mastectomy and SLNB
Case
Operation time (min)

Values are presented as number or mean =+ standard deviation.
SLNB, sentinel lymph node biopsy.

Permanent group

11

69.14 + 21.500

40

54.50 + 19.433

Frozen group P-value
99

75.35+£33.170 0.105
27

68.11 = 19.866 0.007
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accounted for 2.6% and 1.5% of the patients in the permanent
and frozen groups, respectively. In the permanent group, out
of the 4 patients who were pathologically confirmed N2 or
higher stage, 3 patients received additional ALND. Two of these
patients had additional metastatic lymph nodes after ALND,
even though there were no suspicious lymph node findings in
imaging studies preoperatively. The other 1 patient strongly
refused ALND, instead deciding to undergo adjuvant systemic
chemotherapy and radiotherapy. In the frozen group, 2 patients
were confirmed as pathologic N2 or higher stage, but 6 patients
received ALND. Four of these patients were expected to be
higher than pathologic T3 and N1 stage perioperatively. The
other 2 patients were upstaged from N1 to N2 stage. Three
of 6 patients had additional metastatic lymph nodes after
immediate ALND. Therefore, only 4.5% of frozen group cases
received immediate ALND. This was not significantly different
from the 2.0% of permanent group patients receiving additional
ALND (Tables 2-4).

In the frozen group, suspicious or enlarged lymph nodes were
detected in 13 patients, and they were analyzed as SLNs. Five
of the 13 patients had 1 or more metastatic lymph nodes, and
2 of 5 patients had 1 metastatic lymph node each. Three of 5
patients had 2 metastatic lymph nodes each and they received
immediate ALND because these patients were expected to be
higher than pathologic T3 stage. Therefore, 3 of 13 patients
who had suspicious or enlarged lymph nodes were received
immediate ALND, and 1 patient was upstaged from NI to N2.
Even though rates of ALND were not significantly different
between 2 groups in this study, metastatic lymph nodes were
found in about 23% of patients who had suspicious or enlarged
lymph nodes and it may have affected the low rate of ALND in
the permanent group.

In addition, we investigated operation time which spent
on analyzing intraoperative frozen section of SLNs by type
of operation. In patients who underwent mastectomy with
SLNB by frozen section analysis, mean operation time took
about 47 more minutes (Table 6). However, operation time of
patients who underwent breast-conserving surgery with SLNB
showed no significant difference regardless of method of SLN
analysis. The result would have been affected because time
for intraoperative frozen section analysis of margin of cancer
was included. However, this study couldn't be analyzed in
consideration of that time for margin of cancer.

Some researchers have questioned whether frozen section
examination of SLNs may be routinely indicated in any breast
cancer patients and some previous studies have mentioned
the necessity of intraoperative frozen section analysis of
SLNs. In some studies, frozen section examination of SLN
have low sensitivity and high false-negative rates in detecting
micrometastases [8,18,19]. In other studies, the benefit of
routine intraoperative frozen section analysis has tendency

to increase with tumor size; therefore, routine intraoperative
frozen section analysis may not be indicated in patients with
small breast cancer [16,18,20]. Arora et al. [21] reported that
there is a higher rate of SLNs positivity in specimens evaluated
by both frozen and permanent section; intraoperative frozen
section analysis offers the advantage of decreased delay
over axillary dissections. Geertsema et al. [7] reported that
when metastases are only detected by permanent section
examination in clinically staged T1-2NO breast cancer, ALND
will rarely lead to postsurgical treatment changes although
discordance between intraoperative frozen and permanent
section analysis of SLNs is common and substantial proportions
of patients had additional lymph node metastases in any case.

Our study showed that, although permanent section analysis
alone was performed, a small number of patients underwent
additional ALND. Therefore, permanent section SLNs analysis
alone can be indicated in clinically negative node patients. In
addition, intraoperative frozen section analysis has a tendency
to be more time-consuming and costly. However, this study
had a few limitations. This study was investigated in a single
institution by 1 surgeon and number of cases was relatively
small. Also, it was retrospectively reviewed; therefore, there has
been a possibility of selection bias. In addition, out of patients
who had suspicious or enlarged lymph nodes which were
pathologically confirmed metastatic lymph nodes in frozen
biopsy, about 23% of patients underwent immediate ALND and
it may have influenced the low rate of ALND in permanent
group. Despite these limitations, however, this study is
meaningful because this is the first report related validity
and benefit of SLNs analysis by permanent section alone in
clinically negative lymph node breast cancer patients in Korea.

In conclusion, ALND was not indicated for most patients
with clinically negative nodes in our study. Even when ALND
was indicated following permanent section SLNs examination
alone, the method of SLNs analysis did not have a significant
impact on avoiding additional surgery in clinically negative
node patients; intraoperative frozen section examination of
SLNs is not increasingly beneficial. Therefore, permanent
section SLNs examination alone may be performed in clinically
negative axillary node breast cancer patients. Our findings
can help to avoid unnecessary intraoperative frozen section
analysis.
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