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Abstract. There are five indicators used in the diagnosis of breast cancer classification. The 

indicators are a type of malignancy, location, topography, morphology, behavior, and grade. 

This study aimed to assess how the relationship between types of diagnostic classification was 

given to breast cancer patients. The research is a quantitative method and used the hospital 

medical records were collected in the form of anatomical pathology examination results for 

hospital patients in the year 2017. Data were obtained from 317 pathology examinations which 

included 282 breast cancer patients. Each patient is given a diagnosis according to the 

pathologist's observations into various classifications according to location, topography, type, 

morphology, grade, and behavior. The result of the analysis showed a relationship between the 

location of cancer and the type of malignancy. Furthermore, there is a difference in the 

probability of a malignant or benign tumor-attacking the right or left breast. Correspondence 

analysis was carried out between the location of the tumor with topography, type of 

malignancy, morphology, grade, and behavior respectively. The results showed that there was 

a significant correspondence between topography with the type of malignancy, type of 

malignancy with morphology, morphology with grade, and grade with behavior. Each type of 

diagnosis of breast cancer diagnosis is entirely accurate and has a significant correspondence 

relationship with each other.  

Keywords: breast cancer diagnosis classification, topography, morphology, grade, behavior 

1. Introduction 

Determining the right and precise diagnosis is critical to determine the direction of action or treatment 

of breast cancer. The right diagnosis of breast cancer is a gradual process, starting from the clinical 

diagnosis by the surgeon, then a radiological diagnosis, and followed by a pathology diagnosis [1].  
 

The results of the pathology examination will be the basis for making appropriate therapeutic decisions. 

So that, the investigation of pathology examination should be completed and clearly. The diagnosis of 

this pathology includes four types, namely topography, morphology, behavior, and grade [2]. 

The type of pathological abnormalities that occur in breast cancer is related to the anatomical 

structure of the breast itself which consists of epithelial tissue and supporting tissue (connective 

tissue). Breast epithelial tissue is lobules and ducts which when attacked by a tumor tend to become 

malignant tumors. The fat tissue (adipose tissue) and fibrous tissue (fibrous tissue) can develop into 

benign tumors such as fibroadenomas and sarcoma [3].  

mailto:mnbustan@unm.ac.id
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The classification of each method of diagnosis is needed in determining the treatment choices made. 

Topographic diagnosis classification shows the anatomical position of the tumor. Classification or M 

code diagnosis of morphology is based on a description of abnormalities or damage to the shape of 

breast cells that are useful in directing treatment or chemotherapy that is suitable for administration. 

Behavioral diagnosis is also based on the description of abnormalities or damage to the shape of breast 

cells that classify benign upper breast cancer, in-situ carcinoma, malignancy, and metastases. This 

classification is used to help doctors determine the feasibility of surgery. Grade classification is useful 

for predicting breast cancer prognosis [4]. 

As measuring the accuracy of diagnosis, correspondence analysis can be done by analyzing the 

relationship between two types of diagnostic classification or between one type of diagnosis and 

another diagnosis [5]. Correspondence analysis is part of the multivariate analysis that studies the 

relationship between two or more variables by displaying rows and columns together from the 

contingency table [6].
 
Correspondence analysis is one of the descriptive statistical methods designed to 

analyze two-way or multi-direction contingency tables that contain relationships. Between row and 

column variables [7].
 

The results of the correspondence analysis show the best dimensions for 

presenting data in the form of perception maps. Contingency table preparation will be filled with two 

types of diagnosis of breast cancer diagnosis. The chi-square value explains the size of the proximity of 

each category variable. The accurate diagnostic model is needed that can be developed through the 

development and testing of statistical models, such as genetic algorithms, regression analysis, 

especially logistic regression (binary, ordinal, multinomial), artificial neural networks, and gene 

expression signatures [8]–[10]. One of them is the analysis of correspondence. 

The development of this correspondence analysis model is based on input from various types of 

breast cancer diagnosis classifications [2]. This study assesses how the relationship among several 

types of diagnosis classification is given to breast cancer patients by using correspondence analysis. 

2. Materials and Methods 

Hospital medical records were collected in the form of anatomical pathology examination results for all 

hospital patients during the year 2017. Data were obtained from 317 pathology examinations which 

included 282 breast cancer patients. Each patient was given a diagnosis according to the pathologist's 

observations into various classifications according to location, topography, type, morphology, grade, 

and behavior. All of this diagnosis classification were considered as the categorical data. Type of 

location and topography were classified into nominal variables. Behavioral classification and grade 

were ordinal variables. Data analysis using the quantitative descriptive method to describe frequency and 

percentage. The correlational analysis is using the SPSS 12.0 software. Relationship analysis was carried out 

between locations with other diagnosis classifications. Proximity analysis was made with the 

framework of the series relationship between tumor location, topography, type of tumor, morphology, 

grade, and behavior (Figure 1). 
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Figure 1. Correspondence cycle of breast cancer diagnosis 

 

3. Results 

One indication of cancer is the presence of lumps in the breast of the sufferer. The result of observation of 

lumps location is divided into three parts, namely left, bilateral and right. Results of distribution lumps 

location are presented in Table 1. 

 

Table 1. Frequency distribution of breast cancer diagnosis by the location of lumps 

Location of lumps Frequency Percent 

Left 146 51.8 

Right 108 38.3 

Bilateral 28 9.9 

Total 282 100.0 

 

Table 1 shows that most lumps are located on the right side of the breast which is 51.8%. Furthermore, the 

results of data analysis showed that 38.3% of lumps were found on the right side of the breast and only a small 

proportion of tumors had bilateral positions. The type or degree of malignancy can be broadly divided into 

malignant tumors and benign tumors (Figure 2). Type of malignancy distribution is presented in Table 2. The 

results showed that most tumors included type malignancy (81.6%). 

 

 

Figure 2. Pathological overview of breast 

cancer according to the type of malignancy 

[11] 
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Table 2. Frequency distribution of breast cancer diagnosis by type of malignancy 

Type of Malignancy Frequency Percent 

Malignant 230 81.6 

Benign 52 18.4 

Total 282 100.0 

 

Topography classified according to the quadrant position. The quadrant started from the nipple, the 

quadrant over the left and right (upper inner-outer), and the quadrant below the left and right (inferior inner-

outer) (Figure 3). Table 3 represented that the distribution of topography is divided into seven group.  

 

 
Figure 3. Types of breast cancer according to topography [12] 

 

Table 3. Frequency distribution of breast cancer diagnosis by topography 

Topography Frequency Percent 

Nipple 1 0.4 

Upper outer 1 0.4 

Lower Outer 1 0.4 

Axilla tail 1 0.4 

Multiple 217 77.0 

Benign 57 20.1 

Others 4 1.3 

Total 282 100.0 

 

Table 3 describes that most breast cancers are multiple topography.  The form of multiple cancer 

indicated that are more than one lumps and spread in the breast. The number of diagnoses of 

cancer located in the nipple, upper outer, lower outer , and axilla tail is indicated by a very 

small value. Classification of morphology divides into eight types of breast cancer abnormalities. This type is 

based on changes in cell image and tissue structure (Figure 4). 
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Figure 4. Morphology classification of 

breast cancer [13] 
 

 

Table 4. Frequency distribution of breast cancer diagnosis by morphology 

Morphology Frequency Percent 

Neoplasm 24 8.5 

Epithelial tumor 4 1.4 

Intraductal carcinoma 167 59.2 

Fibroadenoma 51 18.1 

Adenofibroma 3 1.1 

Phyllodes tumor 11 3.9 

Medullary carcinoma 3 1.1 

Others 19 6.7 

Total 282 100.0 

 

Table 4 describes that morphology of breast cancer as intraductal carcinoma (59.2%). 

Furthermore, there are 18.1% of cases of breast cancer in the form of fibroadenoma (18.1%). Amount 

of data for diagnosis of breast cancer with morphology neoplasm as much as 8.5%. The variable 

behavior of breast cancer covered four types that benign, in situ carcinoma and malignant. Figure 5 shows the 

form of breast cancer with lobular carcinoma in situ. 

 

 
Figure 5. Behavior classification of breast 

cancer [14] 
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Table 5. Frequency distribution of breast cancer diagnosis by the behavior 

Behavior Frequency Percent 

Benign 72 25.5 

Malignant 184 65.3 

Metastase 26 9.2 

Total 282 100.0 

 

The division of breast cancer based on the grade is adjusted to the severity of breast cell modification 

disorders or differentiation. Grade 1 indicated well differentiated; grade 2 indicated intermediately 

differentiated, and grade 3 indicated poorly differentiated (Figure 6). 

  

 
Figure 6. Classification of breast cancer 

according to grade [15] 

 

 

Table 6. Frequency distribution of breast cancer diagnosis by grade of malignancy 

Grade Frequency Percent 

Well-differentiated 12 4.3 

Intermediate differentiated 126 44.7 

Poor differentiated 59 20.9 

Undifferentiated 11 3.8 

Not-determinated 14 5.0 

Benign 60 21.3 

Total 282 100.0 

 

Table 6 shows that grade of breast cancer dominant in intermediate differentiated (44.7%) and only 

20.9% data with the poorly differentiated grade. From the contingency table between types of 

diagnosis classification, chi-square value is calculated. The chi-square value explains the size of the 

proximity of each category variable. From the chi-square value, it will also be known the distance used 

to describe the points on the correspondence plot or perception map 

Analysis of the relationship between the location of the tumor with each type, topography, 

morphology, behavior, and grade showed the results only location and type were significantly related 
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(X
2 

= 12.324, p-value= 0.002). Correspondence analysis between variables found only the location 

relationship with topography which was not significantly related (X
2 

= 24.557, p-value 0.138). 

A significant relationship was found between topography and type of tumor (X
2 

= 251.670, p-value 

0.001); between types with morphology (X
2 

= 180.833, p-value 0.001), between morphology with 

grades (X
2 

= 350.316, p-value 0.001) and between grades with behavior (X
2 

= 271.357, p-value 

0.001). 

 

Table 7. Results of correspondence analysis between types of diagnosis of breast cancer 

Correspondence the diagnosis 
Statistic test 

Chi-square p-value 

Location with topography 24.557 0.138 

Topography with Malignancy 251.670 0.001 

Malignancy with morphology 180.833 0.001 

Morphology with grade 350.316 0.001 

Grade with behavior 271.357 0.001 

 

The results of the analysis revealed a relationship between the location of cancer and the type of 

malignancy. There is a probability of a malignant or benign tumor-attacking the right or left breast. The 

correspondence analysis was carried out between the location of the tumor and topography, type of 

malignancy, morphology, grade, and behavior respectively. The results showed the significant 

correspondence between topography and type of malignancy, type of malignancy with morphology, 

morphology with grade, and grade with behavior. 

4. Discussion 

4.1. Correspondence analysis was carried out on six types of pathology diagnosis. 

Diagnosis of this pathology is critical to direct the type of treatment that must be given to achieve 

recovery. It was found that the diagnosis of grades and behavior had high accuracy and correspondence 

values. It is realized that it is necessary to establish the classification of the diagnosis according to the 

severity of the pathology of breast cancer. In reality, this examination standard does not run entirely 

due to the problem of patient ability, doctor's skills and completeness of diagnostic examination 

facilities. This research can help if there is a problem of incomplete examination and low quality of the 

examination results. The significant relation between one type of examination and another is the 

decision key for surgery or treatment. That is, any level of given diagnosis could be made that should 

be related to the severity of the breast cancer and direct the treatment needed. 

A close relationship between morphological, behavioral and grade diagnoses was found. Therefore, 

examination of the pathology package is a relatively accurate and useful examination because it has the 

value of treatment direction, choice of surgery, and prognosis of breast cancer [16]. 

4.2. Even so, of the many available examinations, there are still several other forms 

Of diagnoses, such as staging histology, types of expression tumor proteins (ER / PR / HER), and 

BRCA genetic expressions. Thus the diagnostic examination of breast cancer can fully include clinical 

examination, laboratory, histopathology, cellular, genetic molecule (tumor gene expression signature) 

[9]. Breast cancer prevention solutions require early detection or early diagnosis and appropriate and 

prompt treatment. The urgency of early detection with the classification of breast cancer diagnosis 

allows early treatment as well so that there is an increase in healing while reducing the incidence of 

cancer, reducing complications, prolonging quality life expectancy, and reducing mortality. The 
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diagnosis of breast cancer begins with only a physical examination of a general practitioner that has 

progressed to the examination of genetic engineering by a cellular microbiology laboratory expert. 

Meanwhile in the field of science and computing statistics developed various forms of modeling and 

analysis in predicting the possibility of occurrence of a phenomenon (dependent variable) based on one 

to several predictors. Various forms of test models are known, such as using correlation analysis, 

cluster analysis, regression analysis, especially logistic (binary, ordinal and multi-nominal), support 

vector machine, and artificial neural networks [8][17]. 

The combination of medical research and health science, statistical technology and statistical 

computing has brought several results which reveal some secrets about the causes, ways of diagnosis 

and the provision of more effective treatments. It is just that the fact shows that breast cancer is still a 

disease that increases its incidence, is still widely prevalent, the first rank of all cancers, and the main 

cause of death, both in Indonesia and on another part of the world [18][19].  

4.3. The results of the study allow the accuracy of the diagnosis of breast cancer which states 

The existence of a disease that requires classification according to the severity of breast cancer which 

will be the basis for adjusting the type of treatment or appropriate action that must be given. It is 

recommended to the researcher that to keep in mind the characteristics of the pathological features found 

in a microscopic examination of breast cancer specimens so that they can maintain the accuracy of 

diagnosis to get appropriate treatment or surgery. 

5. Conclusion 

Each type of diagnostic classification of breast cancer is entirely accurate and has a significant 

relationship with each other. It is recommended to perform a  pathologic microscopic examination of 

breast cancer so that they can maintain the accuracy of diagnosis to get appropriate treatment or 

surgery. 
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