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Abstract 
Context: Tumor budding refers to single or small cluster of tumor cells detached from the main tumor mass in histological sections. In 

colon cancer high tumor budding is associated with worse prognosis, correlates with metastatic lymph nodes and is included in the protocol 

for reporting colectomy specimens. We studied tumor budding in mastectomy specimens of cases of breast carcinoma of no special type 

(NST)to evaluate its utility as a prognostic factor by correlating tumor budding, both intratumoral and peripheral tumoral, with other known 

prognostic markers of breast cancer like lymph nodal metastasis, tumor size, lymphovascular emboli and grading. 

Aims:To evaluate tumor budding in invasive ductal carcinoma (IDC) NST with: l.ymph node metastasis; 2.lymphovascular invasion (LVI); 

3.Grading by Nottingham modification of Bloom-Richardson (NBR) and other prognostic parameters like age, tumor size, and ER status.  

Methods and Material: The present study is a prospective study of all Modified Radical Mastectomy (MRM) specimens received and 

examined from 1st January 2018 to 30thJuly 2018. Along with tumor budding various prognostic parameters were evaluated. 

Immunohistochemical marker Pancytokeratin was utilized for counting the tumor buds, wherever necessary. 

Statistical Analysis: Chi Square test was utilized to study significant differences between variables. A p value < 0.05 was considered 

statistically significant. 

Results: A greater number of tumor buds both intratumoral (ITB) and peritumoral (PTB) were associated with lymph node metastasis and 

lymphatic invasion whereas ITB also correlated with NBR grading. 

Conclusion: In our study we detected the association of high tumor budding, both ITB and PTB in invasive ductal carcinoma (NST) and 

also noted association with known poor prognostic markers. Hence our results highlight the importance of tumor budding as a prognostic 

factor and submit that this histological feature could be included indiagnostic protocols just as in carcinoma of the colon. 
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Introduction 
Invasive breast cancer is the most common carcinoma in 

women accounting for 23% of all cancers in women 

globally.
2 
Metastatic potential is the most important factor in 

cases of patients being treated for breast carcinoma. Many 

prognostic factors, clinicopathological and molecular 

factors, have been evaluated and utilized in the clinical 

assessment of breast cancer. New markers are still in 

research for breast carcinoma one of them being tumor 

budding.
3
 

Tumor budding refers to single or small cluster of 

tumor cells detached from the main tumor mass.
1 

A bud is 

defined as a single tumor cell or a cluster of upto5tumor 

cells.
1 

In our study, of Modified Radical Mastectomy 

specimens, the total number of intratumoral (ITB) and 

peripheral tumor buds (PTB) in ten high-power fields (HPF) 

were counted. 

In Normal ducts and ductal carcinoma in situ the ductal 

epithelium is separated from the surrounding stroma and 

vascular structures by a basement membrane and a row of 

myoepithelial cells.
4 

Absence of these myoepithelial cells is 

of importance in diagnosis of invasive ductal carcinoma of 

the breast. Over the last few years, numerous studies have 

shown the importance of tumor budding as an independent 

predictor of lymph node positivity, local and distant relapse, 

lymphatic invasion, and poor prognosis among patients with 

Colorectal Cancer of all pathological stages.
6 
Whether tumor 

budding can be considered a relevant factor in the prognosis 

of breast carcinomas is to be determined. The purpose of 

this study is to evaluate the potential value of tumor budding 

in breast cancer of no special type (NST) as a predictor of 

prognosis, by correlating with lymph nodal metastasis and 

also to correlate tumor budding with other known breast 

carcinoma prognostic markers. 

 

Materials and Methods 
The present study is a prospective study of all Modified 

Radical Mastectomy (MRM) specimens (n=50) examined 

from 1
st
 January 2018 to 30

th
July 2018. Various parameters 

were evaluated along with tumor budding like age, tumor 

size, lymphovascular invasion, lymph node metastasis, NBR 

grading and ER status. Immunohistochemical marker 

pancytokeratin antibody (AE1/AE3) staining was done in 

some cases. 

 

Scoring of Tumor Buds 

Tumor budding was counted as per the procedure proposed 

by the ITBCC 2016 for reporting tumor budding in 

colorectal cancer in daily diagnostic practice.
7
 

Peripheral tumor budding was assessed in one hotspot 

(in a field measuring) at the invasive front and budding 

category was based on absolute bud count per 0.785mm.
2
  

 

We used the 2 tier system with 

High tumor budding equated to absolute bud scores>4 

tumor buds across 0.785 mm
2
 

Low tumor budding equated to absolute bud scores</= 

4tumor buds across 0.785 mm
2
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Chi Square test was utilized to study significant 

differences between variables. A p value < 0.05 was 

considered statistically significant. 

 

Results 
A total of 50 MRM specimens were evaluated for all the 

prognostic parameters. 

 

Association of ITB in Mastectomy Specimens 

High ITB scoring results showed a significant association 

with lymphovascular invasion (p= 0.002), lymph nodal 

metastasis (p= 0.000) and tumor grade (p = 0.048). The 

scoring results with significant associations are depicted in 

Table 1. 

 

Association of PTB in Mastectomy Specimens 

High PTB scoring results showed a significant association 

with lymphovascular invasion (p= 0.000) and lymph nodal 

metastasis (p= 0.000). The scoring results with significant 

associations are summarized in Table 2. No other significant 

associations were found with other pathological parameters 

like age, tumor size, ER & grade in PTB.  

 

Discussion 
Tumor budding is best described as a histologic pattern 

associated with poor prognosis in early-stage colorectal 

adenocarcinoma and a predictor of nodal metastasis in T1 

colorectal adenocarcinoma.
8
 Recently, some of these 

associations were also found in esophageal carcinoma and 

pancreatic cancer.
9,10 

Hence, we investigated the 

significance of tumor budding and its relationship to 

clinicopathological features of breast carcinoma such as age, 

lymphovascular invasion, tumor grade, tumor size, lymph 

nodal metastasis and ER status. There are very few studies 

in literature relating to budding in breast cancer.
11 

In this 

prospective study, we used a histologic scoring system to 

study 50 surgically resected, primary invasive breast 

carcinomas (NST) for the extent of both ITB and PTB. 

Invasive ductal breast carcinoma NST was selected because 

it is the most common histological subtype we encountered. 

We compared our statistics (p value) with other studies 

which are depicted in Table 3. 

We confirmed a significant association of tumor 

budding with lymphovascular invasion (ITB- p=0.002, 

PTB-p=0.000) and Lymph node metastasis (ITB- p=0.000, 

PTB- p=0.000) and correlated with our results with other 

studies by Salhia et al
3 

(n=148), Liang et al
12 

(n=160), 

Niputu Sriwidyani et al
2 

(n=70),Zahra MA et al
13

 (n=160), 

and F.JA Gujan et al (n=474).
14,15 

Salhia et al
3 

studied PTB 

with lymph node positivity and LVI parameters and their p 

values were significant, and the ITB correlated well with 

grade and ER status. In our study ITB values correlated only 

with grade and not ER status. All the other studies were 

done only on PTB. Liang et al
12 

showed a significant 

association of PTB with LVI, positive lymph nodes and 

tumor size whereas in our study tumor size was not 

significant either in ITB or PTB. In studies by Zahra MA et 

al
13 

and Niputu Sriwidyani et al
2 

PTB was significant with 

LVI, lymph node positivity, grade and size. FJA Gujan et 

al
14 

demonstrated significant association between PTB and 

LVI, lymph node positivity like in our study but also with 

ER status.  

Long term follow up was not possible with our patients 

since the study was done prospectively. However the 

association of high tumor budding with positive lymph 

nodes and lymphovascular invasion suggests that it can be 

considered as a poor prognostic factor. 

In our study we considered LVI and metastatic lymph 

nodes as prognostic factors and did not do a survival study. 

 

 

 
Fig. 1: A. High intratumoral Budding (H&E,x100); B. High intratumoral Budding (H&E,x400) 
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Fig. 2: A. High peripheral tumoral budding (H&E,x100); B. High peripheral tumoral budding (H&E,x400) 

 

 
Fig. 3: A. Low intratumoral budding (H&E,x100); B. Low peripheral tumoral budding (H&E,x100) 

 

 
Fig. 4: A. Lymph node metastases in a case of high ITB (H&E,x100); B. Lymphovascular invasion in a case of high ITB 

(H&E,x400) 
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Fig. 5: A tumor buds using IHC marker(IHC Pancytokeratin,x100); B. Tumor buds using IHC marker (IHC 

ncytokeratin,x400) 

 

Conclusion 

 In our study we noted a significant association of tumor 

budding, both ITB and PTB in invasive ductal carcinoma 

(NST) and tumor budding also correlated with known poor 

prognostic indicators such as lymphovascular invasion and 

metastatic deposits in lymph nodes. ITB also correlated with 

NBR grading. Our results show that both high ITB & PTB 

are associated with regional lymph node metastasis and 

lymphovascular invasion. Hence high tumor budding can be 

considered as an indicator of poor prognosis in cases of 

breast carcinoma along with metastatic deposits in lymph 

nodes and lymphovascular invasion. This feature may help 

in therapy and decision making and could be included in the 

tumor reporting protocol of breast carcinomas just as in 

carcinoma of the colon. 

Institutional Ethics Committee approval was taken for 

this study. 
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