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Purpose: Although breast cancer is known to show a left predominance, the clinical characteristics and causes underlying 
this finding remain unclear. In addition, no related studies on breast cancer laterality have been conducted in patients 
with breast cancer in Korea. Therefore, we aimed to analyze differences in breast cancer laterality and the associated 
clinicopathological characteristics and prognosis among Korean patients with breast cancer. 
Methods: We conducted a retrospective analysis using large-scale data on clinicopathological factors and prognosis 
differences related to breast cancer laterality from the Korean Breast Cancer Society Registration system. The left-to-right 
ratio (LRR) of breast cancer was calculated through binomial distribution, and factors related to breast cancer laterality 
were identified through logistic regression analysis. In addition, the differences in the survival rates for left and right breast 
cancers were analyzed using the Kaplan-Meier method and Cox proportional hazards model. 
Results: In 171,500 patients, the LRR was 1.031 (95% confidence interval, 1.022–1.041; P < 0.001). Multivariate analysis 
showed that the ratio of left breast cancer was related to age, body mass index (BMI), location, and human epidermal 
growth factor receptor 2 (HER2) status. The survival rate of patients with left and right breast cancers showed no 
significant difference. 
Conclusion: A large-scale analysis revealed a left predominance in breast cancer laterality in Korean patients. Over time, this 
predominance gradually decreased. Age, BMI, location, and HER2 status affected breast cancer laterality. However, while left 
breast cancer showed relatively aggressive characteristics, it was not associated with a difference in the survival rate.
[Ann Surg Treat Res 2022;103(3):119-128]
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INTRODUCTION
Although anatomically paired organs in the human body 

may show symmetry in their appearance, they differ slightly in 
shape, size, position, and vasculature, resulting in asymmetry. 
In addition to this anatomical asymmetry, the frequency of 
cancer in paired organs may vary on both sides, despite the 
shared causes that contribute to cancer, such as genetic and 
environmental factors [1]. Breast cancer is one such cancer 
and is known to show a left predominance in laterality. The 
incidence of left breast cancer is approximately 7%–26% higher 
than that of right breast cancer [1-4].

Previous studies have proposed several hypotheses to 
explain the factors underlying laterality, such as breast size [5-
7], handedness [4,8], and lactation [9]. However, the results 
obtained for these factors can be significantly influenced 
by aspects such as the errors related to various proportional 
differences in breast substance when measuring breast size or 
biases in surveys.

As for breast cancer laterality, the difference between the 
incidence of left to right breast cancer is not significant, and the 
clinical significance of this difference for the treatment process 
is unclear [10]. Therefore, large-scale studies are required to 
determine breast cancer laterality [1,3,11,12]. Nevertheless, 
the clinical characteristics related to breast cancer laterality 
differ across studies, and the factors that cause laterality 
remain controversial. These differences among studies may be 
attributable to the lack of significant differences in the clinical 
characteristics of left and right breast cancer, indicating the 
increased influence of other variables such as study period and 
race. In addition, no related studies have analyzed the laterality 
of patients with breast cancer in Korea. Therefore, we analyzed 
the differences in breast cancer laterality and the associated 
clinical characteristics in Korean patients with breast cancer 
and compared the findings with those of previous studies.

METHODS
This study was approved by the Institutional Review Board 

of Daejeon St. Mary’s Hospital (No. DC21ZASI0075) and was 
conducted in accordance with the tenets of the Declaration of 
Helsinki. Informed consent from patients was not required in 
this study.

Data collection
This study used data approved by the Korean Breast Cancer 

Society Registration system (KBCR). The KBCR has been 
described in detail in previous literature, and it includes data 
accumulated by breast surgeons who voluntarily registered 
breast cancer cases at training hospitals nationwide since 1996 
[13]. The causes and dates of death were linked to the Korean 

Central Cancer Registration Data of the Ministry of Health and 
Welfare with the National Statistical Office. Under the Personal 
Information Protection Act, complete death data updated until 
2014 were used (Korean Central Cancer Registry Ministry of 
Health and Welfare, Korea. Korean National Statistical Office 
with complete death statistics). 

Patients and clinicopathological variables
In this study, a retrospective analysis of the differences in the 

related clinicopathological factors as well as the prognoses of 
Korean patients with left and right breast cancer was conducted 
using large-scale data from the KBCR. In total, 201,635 patients 
underwent surgery for breast cancer between 1981 and 2021. 
We analyzed the data for 171,500 patients after excluding 
cases with bilateral breast cancer (976 patients) and those in 
which the laterality of breast cancer could not be confirmed 
(29,159 patients). The clinical characteristics of the patients 
included the year of operation, age, T and N stages, body mass 
index (BMI), tumor multiplicity and location, histologic and 
nuclear grade, estrogen or progesterone receptor (ER or PR) 
status, human epidermal growth factor receptor 2 (HER2) 
status, Ki-67 status, and treatment variables such as breast and 
axillary surgery, chemotherapy, radiotherapy, and hormonal 
therapy. We used year of operation, age, BMI, and Ki-67 index 
as continuous variables for linear regression analysis. Breast 
cancer location was classified as one of the quadrants or central. 
Cases of multicentricity or the whole breast were excluded and 
expressed as missing values in the location.

Statistical analysis
The distribution of clinicopathological factors was compared 

between left and right breast cancers using the chi-square 
test to determine the difference between left and right breast 
cancers in relation to each factor. In addition, the ratio of 
left breast cancer to right breast cancer (left-to-right ratio, 
LRR) for each factor was analyzed by assessing the binomial 
distribution, and the 95% confidence interval (CI) was obtained 
by approximating the binomial distribution to the normal 
distribution. To determine the changes in the LRR pattern in 
relation to an increase or decrease in the continuous variables, 
the correlation between continuous variables and LRR was 
expressed as the slope of the change in LRR according to 
changes in variables by using linear regression analysis. The 
influence of the variables was defined by the coefficient of 
determination (R2). The year of operation was analyzed only 
to assess the pattern of change in the LRR. Univariate logistic 
regression analysis was used to identify factors associated with 
breast cancer laterality. Next, a multivariate analysis of factors 
with significant values was performed to identify factors 
that could affect breast cancer laterality. The univariate and 
multivariate analyses were performed except for treatment 
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Table 1. Clinicopathological characteristics of right and left breast cancers

Characteristic Right breast cancer Left breast cancer P-value

Total patients 84,428 (100) 87,072 (100) -
Age (yr) <50 45,535 (53.9) 45,654 (52.4) <0.001

≥50 38,893 (46.1) 41,418 (47.6)
T stage T0 9,826 (11.6) 10,345 (11.9) 0.043

T1–2 68,151 (80.7) 70,304 (80.7)
T3–4 5,413 (6.4) 5,330 (6.1)
Unknown 1,038 (1.2) 1,093 (1.3)

N stage N0 54,743 (64.8) 56,863 (65.3) 0.129
N1–3 28,218 (33.4) 28,713 (33.0)
Unknown 1,467 (1.7) 1,496 (1.7)

BMI (kg/m2) <25 46,187 (54.7) 47,120 (54.1) 0.003
≥25 19,646 (23.3) 20,856 (24.0)
Unknown 18,595 (22.0) 19,096 (21.9)

Multiplicity Single 63,416 (75.1) 65,786 (75.6) 0.076
Multiple 8,258 (9.8) 8,448 (9.7)
Unknown 12,754 (15.1) 12,838 (14.7)

Location Upper–outer 34,303 (40.6) 33,019 (37.9) <0.001
Lower–outer 7,045 (8.3) 7,407 (8.5)
Upper–inner 11,527 (13.7) 13,240 (15.2)
Lower–inner 3,352 (4.0) 4,060 (4.7)
Central 5,802 (6.9) 6,498 (7.5)
Unknown 22,399 (26.5) 22,848 (26.2)

Histologic grade G1–2 42,707 (50.6) 42,862 (49.2) <0.001
G3 21,678 (25.7) 23,323 (26.8)
Unknown 20,043 (23.7) 20,887 (24.0)

Nuclear grade G1–2 40,339 (47.8) 40,374 (46.4) <0.001
G3 22,556 (26.7) 24,213 (27.8)
Unknown 21,533 (25.5) 22,485 (25.8)

ER or PR Negative 20,197 (23.9) 21,953 (25.2) <0.001
Positive 59,489 (70.5) 60,233 (69.2)
Unknown 4,742 (5.6) 4,886 (5.6)

HER2 Negative 50,575 (59.9) 51,053 (58.6) <0.001
Positive 15,285 (18.1) 16,854 (19.4)
Unknown 18,568 (22.0) 19,165 (22.0)

Ki-67 (%) <20 28,922 (34.3) 28,740 (33.0) <0.001
≥20 21,153 (25.1) 22,352 (25.7)
Unknown 34,353 (40.7) 35,980 (41.3)

Breast surgery BCS 46,889 (55.5) 47,798 (54.9) 0.025
Mastectomy 36,521 (43.3) 38,186 (43.9)
Unknown 1,018 (1.2) 1,088 (1.2)

Axillary surgery SLNB 32,521 (38.5) 33,067 (38.0) 0.025
AD 44,635 (52.9) 46,273 (53.1)
Unknown 7,272 (8.6) 7,732 (8.9)

Chemotherapy No 27,669 (32.8) 28,377 (32.6) 0.426
Yes 47,458 (56.2) 49,208 (56.5)
Unknown 9,301 (11.0) 9,487 (10.9)

Radiotherapy No 25,161 (29.8) 26,728 (30.7) <0.001
Yes 46,763 (55.4) 47,511 (54.6)
Unknown 12,504 (14.8) 12,833 (14.7)

Hormonal therapy No 20,150 (23.9) 21,651 (24.9) <0.001
Yes 50,184 (59.4) 50,931 (58.5)
Unknown 14,094 (16.7) 14,490 (16.6)

Values are presented as number (%).
BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2; BCS, 
breast-conserving surgery; SLNB, sentinel lymph node biopsy; AD, axillary dissection.
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variables. In addition, using the Kaplan-Meier method and Cox 
proportional hazards model, the breast cancer-specific survival 
(BCSS) and overall survival (OS) rates in left and right breast 
cancer were compared and analyzed. All statistical analyses 
were performed using IBM SPSS Statistics ver. 26.0 (IBM Corp., 
Armonk, NY, USA), and P-values of <0.05 were considered 
statistically significant.

RESULTS

Distribution of clinicopathological factors in left 
and right breast cancer
The ratio for each factor differed by up to 2.7% between left 

and right breast cancers. Factors with a significantly higher 
proportion for left breast cancer were age of ≥50 years, T0 
stage, BMI of ≥25 kg/m2, lower-outer/upper-inner/lower-inner 
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Fig. 1. Linear regression models of the unilateral breast 
cancer laterality with continuous variables, such as (A) year 
of operation, (B) age, (C) body mass index, and (D) Ki-67. The 
black dots and lines indicate the ratios of left breast cancers 
to right breast cancers and their 95% confidence intervals. 
The slopes of the gray lines indicate the correlation between 
breast cancer laterality and the continuous variables.
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quadrant and central location, histologic grade 3, nuclear grade 
3, ER or PR negative, HER2 positive, Ki-67 of ≥20%, mastectomy, 
axillary dissection, no radiotherapy, and no hormonal therapy 
(Table 1).

Correlation of left and right breast cancer ratio with 
continuous variables
In a linear regression analysis of continuous variables, the 

regression coefficient of the year of operation showed a negative 
correlation with LRR (–0.004; R2 = 0.125; 95% CI, –0.007 to 
–0.001; P = 0.024). Age (0.012; R2 = 0.678; 95% CI, 0.007–0.017; P 
< 0.001) and BMI (0.005; R2 = 0.271; 95% CI, <0.001 to 0.011; P 
= 0.046), showed a positive correlation with LRR, and the Ki-67 
index showed no correlation with LRR (0.004; R2 = 0.057; 95% 
CI, –0.008–0.015; P = 0.506) (Fig. 1).

The proportion of left and right breast cancers
The LRR in 171,500 patients was 1.031 (95% CI, 1.022–1.041; 

P < 0.001), with left breast cancer being significantly more 
frequent than right breast cancer. The proportion of left breast 
cancer in each factor was usually greater than right breast 
cancer, while right breast cancer was significantly more frequent 
than left breast cancer only in the upper-outer quadrant (LRR, 
0.963; 95% CI, 0.948–0.977; P < 0.001). In particular, the LRR 
value increased sequentially in the lower-outer, central, upper-
inner, and lower-inner quadrants, with reference to the upper-
outer quadrant (Fig. 2).

Factors associated with breast cancer laterality
In the univariate analysis, the factors showing a greater ratio 

for left breast cancer than the reference category were age, 
BMI, location, histologic grade, nuclear grade, and HER2 status, 
and the factors with a greater ratio for right breast cancer 
were T stage, N stage, and ER or PR positive. In multivariate 
analysis, when the factors were adjusted, the factors showing a 
significantly greater ratio for left breast cancer were age (odds 
ratio [OR], 1.062; P = 0.003), BMI (OR, 1.055; P = 0.012), location 
(upper-inner [OR, 1.271; P < 0.001], lower-inner [OR, 1.157; P 
< 0.001], central [OR, 1.253; P < 0.001]), and HER2 status (OR, 
1.086; P = 0.001) (Table 2).

Prognosis
The median observation period for all patients was 67 

months (range, 0–405 months). The Kaplan-Meier method 
showed no significant difference in the 5-year survival rates 
of left and right breast cancer, with BCSS values of 96.0% and 
96.1% (P = 0.730) and OS values of 91.9% and 92.3% (P = 0.155), 
respectively (Fig. 3). Both BCSS (hazard ratio [HR], 1.093; P = 
0.496) and OS (HR, 1.075; P = 0.288) showed no difference in 
relation to breast cancer laterality when the effects of each 
factor were adjusted and compared using the Cox proportional 

hazards ratio (Table 3).

DISCUSSION
This study analyzed the ratio of left to right breast cancers in 

Korean patients with breast cancer. Although the study period 
and race in our study differed from those in previous studies, 
the results showing the greater frequency of left breast cancer 
were not different. The percentage of left breast cancer was 
3.1% higher than that of right breast cancer, and the difference 
was statistically significant, with the predominance of left 
breast cancer gradually decreasing over time. In addition, when 
LRR was analyzed by dividing each factor into subgroups for 
each category, the frequency of left breast cancer was high in 
most categories. In particular, the ratio of left breast cancer 
was relatively higher in the categories with a poor prognosis. 
In analyses based on the location of breast cancer, the LRR 
value was the highest in the lower-inner quadrant, and only 
the upper-outer quadrant showed a higher ratio of right breast 
cancer than left breast cancer. For each factor shown in the 
univariate analysis, the relative difference in the ratio of 
left and right breast cancers based on the reference category 
can be considered to be related to laterality. Most of them 
showed significant differences. However, factors with no 
significant differences in the multivariate analysis could be 
assumed to have a greater effect on other factors. Therefore, 
in the multivariate analysis, the factors affecting breast 
cancer laterality were age, BMI, location, and HER2 status. In 
particular, in each reference category for age, location, and 
HER2 status, LRR was right predominance or not significant. 
Among them, the location with the highest OR value was the 
factor that most affected breast cancer laterality.

The analysis of continuous variables confirmed that LRR 
increased most significantly with age, and most previous 
studies have reported similar results [1,11,14]. The difference in 
the rate of development of left and right breast cancers seems 
to gradually increase as the effects of other factors related to 
breast cancer accumulate over time due to the fundamental 
differences in left and right breast cancer.

The developmental and molecular biological differences 
between the left and right breasts are thought to be 
fundamental key factors in breast cancer laterality. The related 
research results may explain this study’s findings more 
objectively. For example, Wilting and Hagedorn [15] reported 
that growth factors and genes involved in the occurrence of 
breast cancer showed left predominance. Thus, breast cancer 
laterality may be influenced by these characteristics.

Regarding breast cancer laterality, the diseases related to 
developmental factors include Poland syndrome and polythelia. 
Poland syndrome is a disease characterized by unilateral 
underdevelopment of a breast or pectoralis muscle, and it 

Bong Kyun Kim, et al: Breast cancer laterality in Korean patients
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occurs more frequently on the right side [16,17]. Polythelia 
is a congenital condition involving extra nipples and related 
tissues at birth, which occurs more frequently on the left [18]. 
Although these are rare diseases, their developmental effects 
are thought to reflect the left-sided laterality in breast growth 
and development and even the occurrence of breast cancer.

In this study, the left-sided laterality of HER2 positive was 
greater than that of HER2 negative. HER2 is a growth factor 
receptor that dimerizes with other ErbB receptors, which 
are overexpressed and cause breast cancer [15]. Heparin-

binding epidermal growth factor-like growth factor (HB-EGF) 
is a ligand of the EGF family, which includes HER2. It has a 
strong influence on the expression of breast cancer cells by 
acting mainly on ErbB1 and ErbB4 [19], and it shows a left 
predominance in the expression of embryonic myotomes [15,20]. 
Therefore, HER2 can be assumed to be related to breast cancer 
laterality.

This study showed a somewhat weak but significant linear 
relationship between BMI and left-sided breast cancer laterality. 
Obesity causes insulin resistance and thus activates insulin-like 
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growth factor 1 (IGF-1), which increases the risk of breast cancer 
[21,22]. In addition, some studies have shown that IGF-1 is 
involved in the occurrence of HB-EGF in vitro [23,24]. Moreover, 

while several reports have described obesity and breast cancer, 
few studies have analyzed the effects of BMI on breast cancer 
laterality. In an analysis of breast cancer laterality that included 

Table 2. Associated factors of breast cancer laterality

Factor
Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value

Age (yr) <50 1 - 1 -
≥50 1.062 (1.042–1.082) <0.001 1.062 (1.021–1.104) 0.003

T stage T0 1 - 1 -
T1–2 0.980 (0.951–1.009) 0.177 0.967 (0.752–1.244) 0.794
T3–4 0.935 (0.892–0.980) 0.005 0.905 (0.694–1.179) 0.459

N stage N0 1 - 1 -
N1–3 0.980 (0.960–1.000) 0.045 0.988 (0.948–1.030) 0.583

BMI (kg/m2) <25 1 - 1 -
≥25 1.041 (1.017–1.065) 0.001 1.055 (1.012–1.100) 0.012

Multiplicity Single 1 -
Multiple 0.986 (0.955–1.018) 0.396

Location Upper–outer 1 - 1 -
Lower–outer 1.092 (1.054–1.132) <0.001 1.055 (0.992–1.120) 0.086
Upper–inner 1.193 (1.159–1.229) <0.001 1.271 (1.210–1.336) <0.001
Lower–inner 1.258 (1.199–1.320) <0.001 1.157 (1.066–1.255) <0.001
Central 1.164 (1.120–1.209) <0.001 1.253 (1.163–1.350) <0.001

Histologic grade G1–2 1 - 1 -
G3 1.072 (1.048–1.097) <0.001 1.028 (0.967–1.092) 0.374

Nuclear grade G1–2 1 - 1 -
G3 1.073 (1.048–1.097) <0.001 1.013 (0.956–1.073) 0.656

ER or PR Negative 1 - 1 -
Positive 0.932 (0.911–0.952) <0.001 0.979 (0.931–1.030) 0.419

HER2 Negative 1 - 1 -
Positive 1.092 (1.065–1.120) <0.001 1.086 (1.035–1.138) 0.001

Ki-67 (%) <20 1 - 1
≥20 1.063 (1.037–1.090) <0.001 1.017 (0.973–1.062) 0.461

OR, odds ratio; CI, confidence interval; BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; HER2, human 
epidermal growth factor receptor 2.
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Fig. 3. (A) Breast cancer-specific survival and (B) overall survival curves of left and right breast cancer groups.
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BMI, BMI did not affect breast cancer laterality [25]. However, 
since the previous study was a small-scale study compared to 
the present study, this finding is significant since it implies that 
the effects of BMI on breast cancer laterality can be observed in 
a large-scale study.

The location of breast cancer had the most significant 
influence on breast cancer laterality. The upper-outer quadrant 
showed the highest right-sided laterality, and the lower-inner 
quadrant showed the highest left-sided laterality. In addition, 
the difference in laterality between the inner and outer sides 

was more significant than that between the upper and lower 
sides. Several studies on the association of breast cancer 
with laterality and location showed left-sided laterality in 
other quadrants, except for the upper-outer quadrant [3,11]. 
Breast cancer laterality is thought to be greatly affected by 
developmental or anatomical effects, which can be considered 
the cause of the consistent left predominance of breast cancer 
incidence in similar previous studies targeting different groups 
in terms of period and race. Although, to our knowledge, no 
reports have considered this factor, the differences in the 

Table 3. Prognosis of breast cancer laterality with adjusted factors

Factor
Breast cancer-specific survival Overall survival

HR (95% CI) P-value HR (95% CI) P-value

Age (yr) <50 1 - 1 -
≥50 1.573 (1.203–2.058) 0.001 1.513 (1.317–1.738) <0.001

T stage T0 1 - 1 -
T1–2 0.631 (0.087–4.600) 0.650 0.892 (0.331–2.403) 0.821
T3–4 1.725 (0.232–12.848) 0.595 2.047 (0.748–5.603) 0.163

N stage N0 1 - 1 -
N1–3 2.050 (1.478–2.843) <0.001 2.238 (1.886–2.655) <0.001

BMI (kg/m2) <25 1 - 1 -
≥25 1.138 (0.871–1.487) 0.342 0.967 (0.839–1.114) 0.641

Multiplicity Single 1 - 1 -
Multiple 1.310 (0.872–1.969) 0.193 0.938 (0.736–1.195) 0.605

Location Upper–outer 1 - 1 -
Lower–outer 0.623 (0.357–1.088) 0.096 1.163 (0.935–1.446) 0.175
Upper–inner 1.434 (1.031–1.994) 0.032 1.174 (0.980–1.406) 0.081
Lower–inner 1.383 (0.794–2.409) 0.253 1.223 (0.907–1.648) 0.187
Central 1.369 (0.938–1.998) 0.104 1.236 (1.006–1.518) 0.044

Histologic grade G1–2 1 - 1 -
G3 2.788 (1.930–4.027) <0.001 1.695 (1.403–2.048) <0.001

Nuclear grade G1–2 1 - 1 -
G3 0.701 (0.494–0.996) 0.047 0.947 (0.785–1.142) 0.566

ER or PR Negative 1 - 1 -
Positive 0.885 (0.561–1.396) 0.599 0.912 (0.711–1.169) 0.466

HER2 Negative 1 - 1 -
Positive 0.597 (0.437–0.814) 0.001 0.758 (0.647–0.888) 0.001

Ki-67 (%) <20 1 - 1 -
≥20 1.037 (0.771–1.395) 0.811 1.208 (1.036–1.409) 0.016

Breast surgery BCS 1 - 1 -
Mastectomy 1.646 (1.153–2.350) 0.006 1.736 (1.444–2.087) <0.001

Axillary surgery SLNB 1 - 1 -
AD 9.340 (4.052–21.530) <0.001 1.380 (1.107–1.721) 0.004

Chemotherapy No 1 - 1 -
Yes 1.125 (0.708–1.788) 0.618 0.711 (0.581–0.871) 0.001

Radiotherapy No 1 - 1 -
Yes 0.841 (0.606–1.166) 0.299 1.156 (0.967–1.381) 0.112

Hormonal therapy No 1 - 1 -
Yes 0.468 (0.301–0.728) 0.001 0.620 (0.489–0.787) <0.001

Laterality Right 1 - 1 -
Left 1.093 (0.846–1.413) 0.496 1.075 (0.941–1.227) 0.288

HR, hazard ratio; CI, confidence interval; BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; HER2, human 
epidermal growth factor receptor 2; BCS, breast-conserving surgery; SLNB, sentinel lymph node biopsy; AD, axillary dissection.
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laterality of each quadrant are thought to be a result of a 
combination of effects, such as molecules associated with the 
signaling pathway involved in breast growth and development 
in the mammary ridge [26,27] and breast tissue distribution or 
density [28].

When comparing the differences in characteristics between 
left and right breast cancer, many factors were associated with 
a poor prognosis in patients with left breast cancer. However, 
these factors only showed slightly statistically significant 
differences, so there was no difference between the survival 
rates for left and right breast cancer. Previous studies have 
shown no difference in survival rates to the extent where the 
laterality of breast cancer would influence treatment [12,29,30].

A limitation of this study is the retrospective nature of 
data analysis, which may have resulted in selection bias due 
to missing data for some factors. In addition, because of the 
Personal Information Protection Act, the survival rate was 
analyzed only with death data until 2014, and the findings 
do not reflect recent data. The results of this study may differ 
from the characteristics of laterality in the entire case because 
the percentage of unknown variables in some significant 
factors was more than 20%, and the unknown variables were 
excluded during analysis. However, a univariate analysis was 
performed on the cases without unknown variables, analyzed 
by the multivariate analysis; the result was similar to those of 
this study, at least in terms of the significant factors. Therefore, 
it is considered that the significant factors in the entire case 
probably show similar results. Although previous studies 
included some analyses of Asian patients, these cohorts were as 
small as a few hundred patients, and analysis of heterogeneous 
races was also performed in large-scale patient groups, such as 
the SEER (Surveillance, Epidemiology, and End Results) data. 
Therefore, we conducted a large-scale single-race analysis.

In this study, breast cancer laterality tended to show a left 
predominance, which was confirmed in Korean patients 
with breast cancer. Despite the subclinical results, as in most 
previous studies, these consistent results regarding the left 

predominance of breast cancer beyond temporal and regional 
differences are presumed to underlie the developmental and 
molecular biological effects. The factors affecting left-sided 
breast cancer laterality are also thought to result from this 
cause. Further research is needed on the relationship between 
breast cancer laterality and the developmental and molecular 
biological factors.
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