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INTRODUCTION:

• Tumor buds (TB) are clusters of four or 
fewer cells at the invasive edge of a 
colorectal adenocarcinoma (CRC) and are 
considered an adverse prognostic indicator 
in clinical stage I/II tumors1

• Isolated tumor cells (ITCs) are defined as 
single tumor cells within lymph nodes and 
are currently categorized as N0 by CAP 
cancer staging protocols

• In this study, the relationship between TB 
and node positivity as well as TB and the 
presence of ITCs in node negative 
resection specimens were assessed

METHODS:

• H&E stained slides, immunohistochemical 

stains (IHC), pathology reports, and 

clinical data were reviewed for resection 

specimens performed for CRC between 

2013-2021

• Cases with neoadjuvant treatment, 

transmural invasion of entire bowel wall 

(pT4), and non-conventional 

morphologies (mucinous, signet ring, 

sarcomatoid, medullary) were excluded, 

leaving 182 cases for TB assessment

• A representative H&E stained slide for 

each case was digitally scanned using the 

Aperio slide scanner and bud counts were 

assessed in a single “hot spot” at the 

invasive edge in a 0.785 µm2 boxed field 

per International Tumor Budding 

Consensus Conference (ITBCC) 

recommendations

• Statistical analysis using independent T-

Test was performed in SPSS to assess 

statistical significance

[1] Lugli A, Kirsch R, Ajioka Y, et al. 

Recommendations for reporting tumor budding 

in colorectal cancer based on the International 

Tumor Budding Consensus Conference 

(ITBCC) 2016. Mod Pathol. 2017;30(9):1299-

1311.
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DISCUSSION:

• High TB is associated with node positivity and, in node negative 

cases, mismatch repair proficiency in non-neoadjuvant treated 

resections for CRC

• In stage IIA cases, ITCs were found only when high TB was 

also present and 2/6 cases with high TB developed distant 

metastases 

• Further studies are necessary to determine the role ITCs play in 

disease outcomes in the non-neoadjuvant, node negative 

setting

Department of Pathology

• Higher TB was significantly associated with increased node 

positivity (64% vs. 44% BD1/LTB, 19% vs. 28% BD2/ITB, 18% 

vs. 28% BD3/HTB, and 4.87 vs 7.06 average bud count in 

node negative cases vs. node positive cases, respectively, 

p=0.03)

• In node negative resections, cases with high TB were more 

likely to be mismatch repair proficient (5.57 vs 2.40 average 

bud count, respectively, p = 0.015)

• Pancytokeratin immunostaining on a select number of pT3N0 

cases revealed ITCs present only in cases categorized as 

BD3/high TB (6/12 cases versus 0/8 LTB and 0/3 ITB)

• Of these six cases, two developed distant metastatic disease
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QUESTIONS?

Figure 1 – Examples of varying degrees of tumor budding as outlined by ITBCC consensus, with BD1/low 
TB (0-4 buds, left), BD2/intermediate TB (5-9 buds, middle), and BD3/high TB (=/> 10, right). Concordant 
node negative cases were stained with pancytokeratin to assess for ITCs. 

Figure 2 –
Pancytokeratin staining 
(left) highlighting an 
isolated tumor cell (ITC) 
in a lymph node. The 
invasive CRC edge in all 
cases with ITCs showed 
high tumor budding (50% 
of all cases with BD3/HTB 
had associated ITCs)

Table 1 – Tumor budding in node negative and positive CRC cases, TB by mismatch repair status, and 
presence of ITCs in LTB, ITB, and HTB cases. 

Tumor Bud Assessment in Non-Treated Colorectal Adenocarcinoma Resections 

 Node negative (n = 
118) 

Node positive (n = 64) p value 

Avg bud count (.785 µm2) 4.87 7.06  .03 
LTB cases (%) 75/118 (64%) 28/64 (44%)  

ITB cases (%) 22/118 (19%) 18/64 (28%)  
HTB cases (%) 21/118 (18%) 18/64 (28%)  

  
Tumor Budding Assessment in Node Negative Cases 

 MMR proficient  MMR deficient  

Avg bud count (.785 µm2) 5.57 2.40 .015 
 

Pancytokeratin IHC staining of Lymph Nodes in Node Negative Cases (n =23) 
 LTB ITB HTB 

Presence of ITCs in LNs 0/8 0/3 6/12 
 

• All lymph nodes from 23 node negative cases with varying degrees 

of TB [BD1/low (LTB, 0-4 buds), BD2/intermediate (ITB, 5-9 buds), 

BD3/high (HTB, =/>10 buds)] were stained with pancytokeratin to 

assess for ITCs


