
  

The Correlation of Tumor Budding Index with Histopathological Grading 

in Endometrial Cancer at the Department of Anatomic Pathology 

Faculty of Medicine Universitas Sumatera Utara / H. Adam Malik 

Hospital Medan 

 
Devi Nafilah Yuzar, Betty, Jessy Chrestella, Soekimin, Joko S. 

Lukito 
Department of Anatomical Pathology, Faculty of Medicine, Universitas 

Sumatera Utara, Medan, Indonesia. 
devinafilah@yahoo.co.id 

 

Abstract 

Background: Endometrial cancer is the most common gynaecological malignancy with an increasing incidence. The 

survival rate is related to the histological type of the tumor including grading histology. Tumor budding is defined as 

single cells or clusters of up to four cells at the margin of the tumor front. This phenomenon is regarded as a histological 

basis of metastasis formation and further tumor invasion. 

Methods: This is an analytical study with cross sectional approach on 38 resection specimens from the patients 

diagnosed as endometrial cancer stained with Hematoxylin & Eosin. The statistical analysis was performed by using Chi-

square test to analyze the correlation of tumor budding index and histological grading in endometrial cancer. 

Results: The identification of 38 samples of endometrial cancer patients found that the mean age of the patients was 55,5 

years with a minimum age of 31 years and a maximum age of 84 years, the most common age group was > 55 years 

(52,6%), the most frequent distribution was low budding (57,9%), low histopathological grading (68,4%), and there was a 

significant correlation between the tumor budding index and the histopathological grading (p=0,002). 
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INTRODUCTION 

Endometrial cancer is a gynecological malignancy with an increasing incidence.1 According to 

GLOBOCAN statistics, it is estimated that there were 382,069 new cases and 89,929 deaths due to endometrial 

cancer in worldwide at 2018. In addition, endometrial cancer is the fourth most common cause of death due to 

gynecological malignancies in worldwide in 2018.2 According to the International Agency for Research on 

Cancer, the incidence of endometrial cancer will increase rapidly compared to 2018, and is expected to increase 

by more than 50% in worldwide in 2040.1 The incidence and mortality of endometrial cancer differ in 

worldwide. Incidence rates are generally higher in high income countries compared to low and middle income 

countries.3 The highest incidence rates in North America and North and Western Europe, while the lowest rates 

in South Asia and Africa.4 In Indonesia, the latest study found the prevalence of endometrial cancer in RSCM 

Jakarta reached 7.2 cases per year. From these data, endometrial cancer is rarely found in the age group under 

40 years. Research at H.Adam Malik General Hospital in 2012-2015, the number of patients with endometrial 

cancer was found 48 cases, where the most patients found was  >55 years old (45.8%), followed by patients age 

45-55 years (31 .3%) and the least is patients with age <45 years (22.9%).5 

Endometrial cancer is the most common malignancy in the uterus, where the most common type is 

endometrioid carcinoma which accounts for 83% of cases.6 The prognosis for endometrial carcinoma is 

generally good if the diagnosis is found at an early stage.7,8 The survival rate of patients with endometrial 

cancer is related to tumor stage, depth of myometrial invasion, and histological type of tumor including tumor 

grading. After surgical removal of the tumor, the factors related to the prognosis are histologic grading and 

clinical stage which are important to determine further management decisions.8,9 

Tumor budding is a histopathological feature that can be identified using routine pathological 

examination. Tumor budding is defined as single cells or clusters of up to four cells at the margin of the tumor 

front. This feature is found in various types of malignancies which send finger-like projections called buds into 

surrounding tissue. During localized cancer growth, some of these clusters of cells detach from the main tumor 

body and invade the surrounding stroma. This phenomenon is considered to be the histological basis for the 

formation of metastases and further tumor invasion.8,10 

The clinical significance of tumor budding has begun to develop in recent years as the phenomenon of 

tumor budding is associated with adverse clinical outcomes. The cancer site where tumor budding has been 

observed earlier and has been extensively studied is colorectal carcinoma.11 Although tumor budding has been 
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suggested as a useful prognostic marker in several tumors, research on tumor budding in endometrial 

carcinoma is still very limited.  

 

MATERIALS AND METHODS 

This is an analytical study with cross sectional approach on 38 samples of endometrial cancer who 

underwent surgery were diagnosed histopathologically with Hematoxylin Eosin (H&E) staining in the 

Department of Anatomic Pathology Faculty of Medicine Universitas Sumatera Utara / H. Adam Malik Hospital 

Medan. The statistical analysis was performed by using Chi-square test to analyze the correlation of tumor 

budding index and histopathological grading in endometrial cancer.  

Tumor budding is defined as single cells or clusters of up to four cells at the margin of the tumor 

front.8,10 The tumor budding reporting system according to the 2016 International Tumor Budding Consensus 

Conference (ITBCC) in colorectal carcinoma is that after determining the part with the highest tumor budding 

intensity from all lesions, then the tumor budding will be classified as a low budding category if 0-4 buds were 

found, the intermediate budding category if 5-9 buds were found, and the high budding category if 10 buds 

were found.12 

 

 
 

Figure 1. Tumor budding is defined as single tumor cells or tumor cell clusters at up to four cells.12 

 

RESULTS 

From this study obtained the mean age of the patient was 55,5 years with a minimum age of 31 years 

and a maximum of 84 years with the most common age group was > 55 years as many as  20 cases (52,6%), 

followed by the 45-55 years age group with 13 cases (34.2%), and the least in the group age <45 years as many 

as 5 cases (13,2%). 

Table 1. Frequency distribution of endometrial cancer patients based on age 

 

Age group, mean ± SD, years 
N 

55,5 ± 11,4 
Percentage 

(%) 

< 45 years 

45-55 years 
>55 years 

5 

13 
20 

13,2 

34,2 
52,6 

Total 38 100 

The microscopic examination results showed that the frequency distribution of endometrial cancer 

patients based on the tumor budding index was the most low budding with 22 cases (57.9%), followed by high 

budding as many as 9 cases (23.7%), while for intermediate budding the least amounting to 7 cases (18.4%). 

 
Table 2. Frequency distribution of endometrial cancer patients based on tumor budding index 

 
Tumor Budding Index N Percentage (%) 

High 

Intermediate 

Low 

9 

7 

22 

23,7 

18,4 

57,9 

Total 38 100 
 

Grading endometrial cancer is divided into two categories. In this study, the frequency distribution of 

patients with endometrial cancer based on histopathological grading was mostly low grade with 26 cases 
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(68.4%) compared to high grade with 12 cases (31.6%). 

Table 3. Frequency distribution of endometrial cancer patients based on histopathological grading 

 

Grading n Percentage(%) 

Low grade 26 68,4 

High grade                12 31,6 

Total 38 100 

In this study 38 samples were examined, each sample was assessed for tumor budding index which was 

grouped based on histopathological grading of endometrial cancer to examine the correlation between 

variables. The results of statistical test analysis showed that there was a significant correlation between the 

tumor budding index grouped based on histopathological grading of endometrial cancer with a value of p 

=0.002 (p<0.05). 

 
Table 4. The correlation of tumor budding index and histopathological grading in endometrial cancer 

 

 

Tumor Budding 

Grading Histopatologi p value* 

Low High  

n % N %  

High           2 22,2 7 77,8 0,002 
Intermediate 5 71,4 2 28,6  

Low 19 86,4 3 13,6  

*Chi square test 

 

 

 

    

         

Figure 2. A. Endometrioid carcinoma FIGO grade 1 (low grade) (H&E 100x), B. Endometrioid carcinoma FIGO grade 2 (low grade) 

(H&E 100x), C. Endometrioid carcinoma FIGO grade 3 (high grade) (H&E 100x), D Low budding (H&E 200x), E. Intermediate 

budding (H&E 200x), F. High budding (H&E 2 00x). 

 

DISCUSSION 

In this study, endometrial cancer patients were mostly found in the age group >55 years as many as 20 

cases (52.6%), followed by the 45-55 year age group with 13 cases (34.2%), and the least was <45 years as 

many as 5 cases (13.2%). This is same result with a research by Christian at H.Adam Malik General Hospital 

Medan in 2012-2015 where the most patients were aged >55 years (45.8%), followed by patients aged 45-55 

years (31.3%), and the least are patients aged < 45 years (22.9%).5 Research by Dewi also obtained results that 

were not much different where the most patients with endometrial cancer were found in the age group 51-60 

A B 

E D 

C 

F     
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years (46.2%).13 Research by Tulumang also showed results that were not much different where from 36 cases 

of endometrial cancer in the 2013-2015 period, 66.7% of cases were found at the age of >50 years, while cases 

with age <45 years were 19.4%.14 In accordance with the literature that the risk of endometrial cancer increases 

in women with advancing age, which usually occurs in postmenopausal women with high total estrogen 

concentrations. After menopause the ovaries stop producing the hormones progesterone and estrogen. 

However, small amounts of estrogen are still naturally produced in adipose tissue. Estrogen present in fat tissue 

has a greater effect after menopause than before menopause in terms of causing endometrial cancer. In 

addition, hormone replacement therapy in postmenopausal women containing estrogen without a combination 

with progesterone also increases the risk of endometrial cancer. Older menopausal age is also a risk due to 

prolonged exposure to estrogen.15,16 In addition, endometrial cancer that occurs in older women usually has a 

higher histopathological grade and poorer survival.17,18 In this study, the youngest age was 31 years and the 

oldest was 84 years. According to the literature, endometrial cancer is relatively rare in patients younger than 

40 years.19,20 The incidence in young women is 2%-14%. Endometrial cancer in this age group may be familial, 

associated with Lynch syndrome, or sporadic. Patients usually experience increased exposure to estrogen. 

Other risks include an earlier age of menarche and an unhealthy lifestyle that results in obesity.20,21,22,23 Usually 

the histopathological subtype at this age is low grade endometrioid carcinoma with a lower stage and is 

associated with a better prognosis.20 

Research on tumor budding has been carried out in several malignancies where this phenomenon is 

considered as the histological basis for the formation of metastases and further tumor invasion.8,10 In this study, 

the frequency distribution of endometrial cancer patients based on the tumor budding index was low budding as 

many as 22 cases (57,9%), followed by high budding as many as 9 cases (23.7%), while for intermediate 

budding the least as many as 7 cases (18.4%). In the study of Klutz et al defines tumor budding as positive if 5 

buds per large field of view were found and negative if <5 buds per large field of view were found, where the 

study found positive budding tumors in 72% of endometrioid carcinoma cases and 67% of cases of non-

endometrioid carcinoma compared with a negative tumor budding.24 Research by Koyuncuoglu found that the 

most cases of endometrial cancer found tumor budding in the low grade category, as many as 76.8% cases 

compared to high grade cases as many as 23.2% cases. In this study, tumor budding was categorized as low 

grade if <5 buds per large field of view were found and high grade if 5 buds per large field of view were 

found.10 Tumor budding is believed to be a sign of cancer cell motility and as an early step in the metastatic 

process which is often associated with epithelial mesenchymal transition (EMT). EMT is a transition process of 

epithelial cells into mesenchymal cells, in which cancer cells that are released partially or completely lose the 

characteristics of epithelial cells, are separated from the surrounding epithelial cells, and acquire the 

characteristics of mesenchymal cells so that they can migrate.12,24,25,26  
The grading of endometrial cancer based on the classification according to WHO is divided into two 

categories, there are low grade and high grade. Included in the low grade category are endometrioid carcinoma 

FIGO grades 1 and 2 and mucinous carcinoma. While the high grade category is endometrioid carcinoma FIGO 

grade 3, serous carcinoma, clear cell carcinoma, , mixed carcinoma, and undifferentiated carcinoma.15,16,27 In 

this study, the frequency distribution of endometrial cancer patients based on histopathological grading was 

low grade as many as 26 cases (68.4%) compared to high grade as many as 12 cases (31.6%). This is same 

result with the research of Klutz et al which showed the most grading of endometrial cancer was grade 2 in 

63% of cases, followed by grade 1 in 25% of cases, and grade 3 in 12% of cases.24 Research by Koyuncuoglu 

also obtained similar results where the highest grading was found in grade 2 as many as 37.9% cases, followed 

by grade 1 in 31.6% cases, and grade 3 in 30.5% cases.10 Research by Zhang et al involving 1434 cases of 

endometrial cancer without adenomyosis also found the highest results were found in cases which were a 

combination of grades 1 and 2, as many as 1212 (84.52%) cases, while grade 3 cases were 222 (15.48%) 

cases.28 Likewise with a study by El-Wahed which found that the most cases were found in grade 2 as many as 

46.2% cases followed by grade 1 as many as 38.5% cases.29 The literature says that the most common type of 

endometrial cancer is endometrioid carcinoma which accounted for 83% of cases where endometrioid 

carcinoma was classified as type I carcinoma. Type I carcinomas mostly had a low histological grade and 

showed a good prognosis. In contrast, type II carcinoma is less common and has a higher grade and more 

aggressive behavior.30,31 

This study aims to analyze the correlation between tumor budding index and histopathological grading 

of endometrial cancer. After analyzing statistical tests with Chi-Square test, there was a significant correlation 

between tumor budding index and histopathological grading (p: 0.002). This is in line with the research of Kluz 

et al where it was found that there was a significant difference of tumor budding observed between low grade 

and high grade endometrial cancer. This study suggests that tumor budding can be an indicator to assess tumor 

aggressiveness in endometrial cancer.24 The study by Koyuncuoglu concluded that tumor budding in 

endometrial cancer did not achieve a statistically significant correlation to the grading of endometrial cancer. 

However, tumor budding is associated with undifferentiated tumor, advanced stage, and decreased 

postoperative survival rates. This may be a clinicopathological prognostic factor that can be applied in routine 
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examinations.10 

Currently, there are still differences in the assessment of the grading system in reporting tumor budding. 

There are those who divide it based on the three-tier grading system, but there are also those who divide it 

based on the two-tier grading system.12,26 However, this grading system is not an absolute standard.12 Research 

on tumor budding has begun to develop in recent years where the phenomenon of tumor budding is associated 

with with adverse clinical outcomes. Research on tumor budding has been carried out in several malignancies, 

like in colorectal, gastric, esophageal, lung, head and neck, and breast.25 Research on tumor budding has begun 

to develop in recent years where the phenomenon of tumor budding is associated with adverse clinical 

outcomes.10,12,24,25,26 
 

CONCLUSION 

After conducting research on 38 samples of endometrial cancer it found that the average age of patients 

was 55.5 years with a minimum age of 31 years and a maximum of 84 years, the most common age group was 

> 55 years (52,6%), the most frequent distribution was low budding (57,9%), low histopathological grading 

(68,4%) , and there was a significant correlation between the tumor budding index and the histopathological 

grading in endometrial cancer where the higher tumor budding index is associated with the higher 

histopathlogical grading of endometrial cancer (p=0,002). 
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