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Abstract

Background: Breast cancer is the most common cancer in women. The most important factor in determining the prognosis and
treatment of invasive breast cancer is axillary lymph nodes involvement. It is possible not to detect micrometastasis with applying
staining tissues by the Hematoxylin and Eosin (H & E) staining method. Therefore, this study was conducted to determine and
compare the detection of axillary lymph node micrometastasis in breast cancer by H & E and immunohistochemical (IHC) method.
Methods: A cross sectional analytical study was carried out. By using census method, 80 female patients diagnosed with breast
cancer and lymph node non-involvement were selected in Shahid Sadoughi General Hospital pathology ward, Yazd, up to 2016.
IHC was performed to re-detect lymph node micrometastasis. The checklist was used to collect data of demographic, clinical, and
pathological characteristics of the study population. The data collection was analyzed, using statistical software version SPSS-18,
descriptive statistics, and Chi-Square analysis test. P value less than 0.05 was considered statistically significant.
Results: Of the 80 samples using H & E staining method, no case was diagnosed with lymph node micrometastasis, but using IHC, 50
cases (62.5%) were found negative and 30 cases (37.5%) were found positive. The majority of tumors in the positive group had poorly
differentiated grade and the difference between the tumor grade in both positive and negative group was statistically significant (P
= 0.001). Also, the majority of tumors in the positive group were located in the upper-outer and lower-outer quadrant of breast and
the difference between tumor locations in both positive and negative group was statistically significant (P = 0.001).
Conclusions: According to the results, IHC is more beneficial than the H&E method to detect micrometastatic cells and to examine
tissues that have high-grade tumors and also tumors located in upper-outer or lower-outer more possibility of metastasis.
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1. Background

Breast cancer is the most common cause of cancer-
related deaths in women (1). According to the world health
organization (WHO), more than 1.2 million patients are di-
agnosed with breast cancer each year (2). This cancer is
the cause of 21.4% of all malignancies in Iran and is the
most common cancer among Iranian women (3). The high-
est incidence rates of breast cancer are seen in the de-
veloped countries (4). Prognostic factors for breast can-
cer have increased dramatically in recent years, including
clinicopathological characteristics, such as tumor size, his-
tologic grade, and axillary lymph node involvement sta-
tus, which are effective in breast cancer prognosis (5, 6).
One of the most important factors of determining prog-

nosis in breast cancer recurrence is the lymph node in-
volvement status, the axillary lymph nodes, which receive
75% of breast lymph (7, 8). The detection of metastatic
lymph node, especially in the early stages and micrometas-
tasis (clusters of tumor cells ranging between 0.2 mm and
2 mm) and isolated tumor cell (ITC) (not larger than 0.2
mm), is not often detectable with regular Hematoxylin-
Eosin staining method (9). Various studies have reported
different results; so, given that one of the most important
factors in determining prognosis, recurrence in breast can-
cer and lymph node involvement status in breast cancer
are the axillary lymph nodes that receive 75% of breast
lymph (8-10). The detection of metastatic lymph node, es-
pecially in the early stages and limited to a small number
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of cells (micrometastasis), is not often detectable with reg-
ular Hematoxylin-Eosin staining method (9). Therefore,
IHC is used to accurately diagnose individual metastasis
of a cell to lymph nodes (10). According to the great im-
portance of the type of treatment for the survival of the
individual and considering that the involvement or non-
involvement of lymph nodes around the tumors is directly
effective on the disease stage (11, 12), this study was carried
out to determine the diagnostic accuracy of IHC method
to identify the individual axillary metastasis of a cell in pa-
tients with breast cancer, who were reported by negative H
& E method.

2. Methods

The present cross sectional analytical study was con-
ducted on paraffin embedded blocks of patients with
breast carcinoma with negative axillary lymph nodes sta-
tus. The required sample size in this study was estimated
80 specimens, based on the significance level of 5% and
power of 80%, according to the kappa coefficient of 0.4,
and based on previous studies. After obtaining permission
from the ethics committee of the school of medicine (N =
140625) and visiting the pathology department of Shahid
Sadoughi General hospital, by using census method a to-
tal of 80 archived samples of women with breast cancer
and no lymph node involvement have been prepared un-
til 2016. The inclusion criteria for tumor type were an in-
filtrative ductal carcinoma, infiltrative lobular carcinoma,
and medullary carcinoma. Other breast malignant tumors
that are less common were excluded from the study. Then,
all H&E prepared glass slides of their lymph nodes were re-
moved from the file and were re-studied by 2 independent
pathologists. All specimens with negative lymph nodes
in re-study were selected and their paraffin embedded
blocks were extracted from pathology archives. IHC tests
were conducted on the paraffin embedded blocks by us-
ing 2 anti-bodies composed of epithelial membrane anti-
gen (EMA) and Pan-cytokeratin (Dako, Denmark). Stained
glass slides were studied by 2 separate pathologist and pos-
itive results were reported when clusters of tumor cells
ranged between 0.2 mm and 2 mm and Isolated Tumor Cell
(ITC) (not larger than 0.2 mm) were detected. The results
were entered in the checklist and, then, were compared
with initial results. Data composed of a type of breast car-
cinoma, patients’ age, the location of the tumor, the size of
tumor, and IHC results were entered in the prepared check-
list. Necessary statistical comparisons were made by the
Chi-square test, using Statistical Package for the Social Sci-
ences (SPSS) version 18 for statistical differences in 2 detec-
tion methods H & E and IHC. Also, using descriptive statisti-
cal indices, such as frequency, meanm and results standard

deviation were analyzed. P value less than 0.05 was consid-
ered statistically significant.

3. Results

Of the 80 patients, the frequency of lymph node in-
volvement positivity by IHC method divided into 2 positive
and negative groups; 37.5% were positive and 62.5% were
negative. The results showed that more than half of the
samples were negative by IHC method (Table 1).

Table 1. The Frequency of Positive Involved Lymph Nodes by IHC Staining Methoda

Results The Frequency of the Test

Negative 50 (62.5)

Positive 30 (37.5)

Total 80 (100)

aValues are expressed as No. (%).

Using IHC, 80 patients under study for the frequency
of lymph node involvement were divided according to tu-
mor size into 3 categories of ≤ 2 cm, 2 - 5 cm, and > 5 cm.
The negative percentages were 69.2, 61.8, and 58.3, respec-
tively and the total was 62.5%; Positive percentages were
30.8, 38.2, and 41.7, respectively and the total was 37.5%,
which means that most tumors in both positive and neg-
ative group are in 2 cm to 5 cm size category and the dif-
ference between tumor size in the 2 positive and negative
groups was not statistically significant (P = 0.839) (Table 2).
Of 80 patients under study, the frequency of lymph nodes
involvement, according to the tumor grade and using IHC
method, was divided into 3 groups: poorly, moderately,
and well differentiated. Fifteen cases were in the negative
group and 30 cases were in the positive group, which in
negative group showed 25%, 73.3%, and 80% in poorly, mod-
erately, and well-differentiated groups, respectively and in
total 62.5%, and positive group showed 75%, 26.7%, and 20%,
respectively and in total 37.5%. The results showed that the
correlation between tumor grade and presence or absence
of micrometastasis was statistical significance (P = 0.001)
(Table 3). The frequency of lymph node involvement using
IHC and according to the tumor location was divided into
3 groups of upper-outer, lower-outer, upper-inner, lower-
inner, and central. The percentages of the positive and neg-
ative group were 71.8 to 28.2, 0 to 100 and 69.2 to 30.8, 40
to 60 and 78.6 to 21.4 and in total 62.5 to 37.5, respectively.
The results showed that the majority of tumors in positive
group were at the upper-outer and lower- outer areas and
the difference between tumor location in the positive and
negative groups was statistically significant (P = 0.001) (Ta-
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ble 4). Depending on the tumor type, 3 groups of infiltra-
tive lobular, infiltrative ductal and medullary carcinoma
have been determined. The percentages of both positive
and negative group were 60 to 100, 57.7 to 100 and 100
to 100 and in total 37.5 to 62.5, respectively. The results
showed that the majority of tumors in both negative and
positive group were infiltrative ductal and the difference
between tumor type in the positive and negative group was
not statistically significant (P = 0.068) (Table 5). A total of
80 patients under study in terms of age range of > 20 were
divided into 5 groups of 20 to 30, 31 to 40, 41 to 50, 51 to
60, and > 60; the percentages of both positive and nega-
tive groups were 0 to 100, 20 to 80, 36.4 to 63.6, 45 to 55,
and 47.4 to 52.6 and in total 37.5 to 62.5, respectively, The re-
sults showed that most negative patients were categorized
into 41 to 50 age range group and in most positive patients
were categorized into 51 to 60 and more than 60 age range
group, and there was no significant difference between the
positive and negative groups in this respect (P = 0.152) (Ta-
ble 6).

Table 2. The Comparison Frequency of Lymph Node Involvement According to the
Tumor Size by IHC Staining Methoda

Tumor Size P Valueb

Results ≤ 2 2 - 5 5 < Total N
(100)

Negative 9 (69.2) 34 (61.8) 7 (58.3) 50 (62.5)

0.839Positive 4 (30.8) 21 (38.2) 5 (41.7) 30 (37.5)

Total 13 (100) 55 (100) 12 (100) 80 (100)

aValues are expressed as No. (%).
bChi-square test.

4. Discussion

The aim of the present study was comparing the detec-
tion of axillary lymph nodes micrometastasis in patients
with breast cancer by 2 different staining methods, one
conventional staining method (H&E) and the other one,
specific staining method (IHC) by using 2 immunohisto-
chemistry anti-bodies (EMA and Pancytokeratin). In our
study, there was significant differences between negative
group and positive group with tumor location and tumor
grade, but the correlation between negative and positive
groups with tumor type, tumor size, and patients age were
not statistically significant. In this study, out of 80 sam-
ples, no one was diagnosed with the lymph nodes involve-
ment, but by using IHC method, 50 samples (62.5%) were
found negative and 30 samples (37.5 %) were found positive.
The results were similar to the results of other studies in

this field (10, 11). Also, in a study conducted by Weaver et
al. among 157 negative samples belonging to 70 patients,
only 4.6% of the samples were detected as hidden metas-
tasis (9). In our study, a significant correlation was found
between tumor grade and micrometastasis that is similar
to study by Amir et al. (13) and Choudhury M’s study (10).
In the present study, the majority of negative results be-
longed to tumors in 2cm to 5cm size category. The dif-
ference between tumor size in both positive and negative
groups was not significant that was similar to other studies
(10-12), but non-aligned with the study conducted by Dabbs
et al. (14), which reported that by increasing the tumor
size, the rate of micrometastasis increased. Also, in a study
conducted by Gobardhan et al. (15), it was shown that by
increasing the tumor size, micrometastasis decreased and
macrometastasis increased. However, this difference could
be due to the small sample size studied by our study. In
the present study, the majority of tumors were in the age
group of 41 to 50 and 61 and there was no significant dif-
ference between the positive and negative groups in this
respect. In a study by Aledavood et al. (13), the median
patient age was 49 years; in the study by Viale et al. (16),
the median patient age was 58 years. In the present study,
the results showed that the majority of tumors in the nega-
tive group were moderately differentiated and in the posi-
tive group were poorly differentiated that was non-aligned
with the study of Amir et al. (13) and most of the positive
groups belonged to moderately differentiated tumors. The
majority of tumors in the positive group were in the upper-
outer and lower-outer location; the difference between the
2 groups was significant. It seems that these results may
be helpful in the differential diagnosis and identification
of the cases. In addition, the majority of tumors in the 2
groups were of the infiltrative ductal type and there was
no significant difference. Unfortunately, about the results
cited by the researcher, similar studies were not found.

In conclusion, this study aimed at comparing the re-
sults of H & E and IHC staining’s methods in the detection
of lymph nodes micrometastasis. We found that 37.5% of
negative lymph nodes in H & E method were positive in IHC
method and there was a significant correlation between tu-
mor grade and tumor location with micrometastasis, but
no significant correlation with tumor size, patients’ age,
and tumor type with lymph node micrometastasis. There-
fore, we recommended to detection micrometastasis by
IHC method in patients with negative lymph nodes breast
carcinoma, who have a higher tumor grade and also tu-
mors located in upper-outer or lower-outer areas of the
breast.
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Table 3. Comparison the Frequency of Lymph Node Involvement According to Tumor Grade by Using IHC Staining Methoda

Tumor Grade P Valueb

Results Poorly Differentiated Moderated Differentiated Well Differentiated Total

Negative 5 (25) 33 (73.3) 12 (80) 50 (62.5)

0.001Positive 15 (75) 12 (26.7) 3 (20) 30 (37.5)

Total 20 (100) 45 (100) 15 (100) 80 (100)

aValues are expressed as No. (%).
bChi-square test.

Table 4. Comparison the Frequency of Lymph Nodes Involvement According to the Tumor Location by Using IHC Methoda

Location/Results Upper-Outer Lower-Outer Upper-Inner Lower-Inner Central Total P Valueb

Negative 28 (71.8) 0 (0) 9 (69.2) 2 (40) 11 (78.6) 50 (62.5)

0.001Positive 11 (28.2) 9 (100) 4 (30.8) 3 (60) 3 (21.4) 30 (37.5)

Total 39 (100) 9 (100) 13 (100) 5 (100) 14 (100) 80 (100)

aValues are expressed as No. (%).
bChi-square test.

Table 5. Comparison the Frequency of Lymph Nodes Involvement According to the Tumor Type by Using IHC Methoda

Tumor Type

Results Infiltrative Lobular Carcinoma Infiltrative Ductal Carcinoma Medullary Carcinoma Total P Valueb

Negative 12 (60) 30 (57.7) 8 (100) 50 (62.5)

0.068Positive 8 (40) 22 (42.3) 0 (0) 30 (37.5)

Total 20 (100) 52 (100) 8 (100) 80 (100)

aValues are expressed as No. (%).
bChi-square test.

Table 6. Comparison the Frequency of Lymph Nodes Involvement According to the Age of the Participants by Using IHC Methoda

Age of Participants P Valueb

Results 20 - 30 31 - 40 41 - 50 51 - 60 61 < Total

Negative 4 (100) 12 (80) 14 (63.6) 11 (55) 9 (47.4) 50 (62.5)

0.152Positive 0 (0) 3 (20) 8 (36.4) 9 (45) 10 (52.6) 30 (37.5)

Total 4 (100) 15 (100) 22 (100) 20 (100) 19 (100) 80 (100)

aValues are expressed as No. (%).
bChi-square test.
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