Tumour budding (Non-core)

Tumour budding is defined as single cells or clusters of up to four tumour cells at the invasive front
of carcinomas. It is considered to be the morphological manifestation of epithelial mesenchymal
transition.” Tumour budding is different from tumour grade (based on gland formation) and poorly
differentiated clusters (=5 cells).

There is increasing evidence that tumour budding is an independent adverse prognostic factor in
colorectal carcinoma. Several studies have shown that stage pT1 colorectal carcinomas with tumour
budding score Bd2 and Bd3 (=5 buds) are associated with an increased risk of lymph node
metastasis.”® For stage Il colorectal carcinomas, tumour budding score Bd3 is associated with
increased risk of recurrence and mortality.””

Tumour budding is reported as the number of buds and scored using a three-tier system. According
to the recommendations from a consensus conference on tumour budding,10 the number of tumour
buds is the highest count after scanning ten separate fields (at 20x objective lens) along the invasive
front of the tumour or the entire lesion for malignant polyps (‘hotspot’ approach). The number of
tumour buds is counted on haematoxylin and eosin (H&E). If the invasive front of the tumour is
obscured by inflammatory cells, immunohistochemistry using pan-cytokeratin can be used to help
identifying the buds, but the final count is performed on H&E. Depending on the eyepiece field
diameter of the microscope, the number of buds may need to be normalised to represent the
number for a field of 0.785 mm? (objective lens 20x with eyepiece diameter of 20 mm).

Tumour budding should only be reported in non-mucinous and non-signet-ring cell adenocarcinoma
areas. Furthermore, for colonic or rectal adenocarcinomas resected after neoadjuvant therapy,
tumour budding should not be reported.

References

1 Zlobec | and Lugli A (2010). Epithelial mesenchymal transition and tumor budding in
aggressive colorectal cancer: tumor budding as oncotarget. Oncotarget 1(7):651-661.

2 Pai RK, Cheng YW, Jakubowski MA, Shadrach BL, Plesec TP and Pai RK (2017). Colorectal
carcinomas with submucosal invasion (pT1): analysis of histopathological and molecular
factors predicting lymph node metastasis. Mod Pathol 30(1):113-122.

3 Beaton C, Twine CP, Williams GL and Radcliffe AG (2013). Systematic review and meta-
analysis of histopathological factors influencing the risk of lymph node metastasis in early
colorectal cancer. Colorectal Dis 15(7):788-797.

4 Ueno H, Hase K, Hashiguchi Y, Shimazaki H, Yoshii S, Kudo SE, Tanaka M, Akagi Y, Suto T,
Nagata S, Matsuda K, Komori K, Yoshimatsu K, Tomita Y, Yokoyama S, Shinto E, Nakamura T
and Sugihara K (2014). Novel risk factors for lymph node metastasis in early invasive
colorectal cancer: a multi-institution pathology review. J Gastroenterol 49(9):1314-1323.

5 Suh JH, Han KS, Kim BC, Hong CW, Sohn DK, Chang HJ, Kim MJ, Park SC, Park JW, Choi HS and
Oh JH (2012). Predictors for lymph node metastasis in T1 colorectal cancer. Endoscopy
44(6):590-595.



10

Tateishi Y, Nakanishi Y, Taniguchi H, Shimoda T and Umemura S (2010). Pathological
prognostic factors predicting lymph node metastasis in submucosal invasive (T1) colorectal
carcinoma. Mod Pathol 23(8):1068-1072.

van Wyk HC, Park J, Roxburgh C, Horgan P, Foulis A and McMillan DC (2015). The role of
tumour budding in predicting survival in patients with primary operable colorectal cancer: a
systematic review. Cancer Treat Rev 41(2):151-159.

Petrelli F, Pezzica E, Cabiddu M, Coinu A, Borgonovo K, Ghilardi M, Lonati V, Corti D and
Barni S (2015). Tumour budding and survival in stage Il colorectal cancer: a systematic
review and pooled analysis. J Gastrointest Cancer 46(3):212-218.

Rogers AC, Winter DC, Heeney A, Gibbons D, Lugli A, Puppa G and Sheahan K (2016).
Systematic review and meta-analysis of the impact of tumour budding in colorectal cancer.
Br J Cancer 115(7):831-840.

Lugli A, Kirsch R, Ajioka Y, Bosman F, Cathomas G, Dawson H, El Zimaity H, Flejou JF, Hansen
TP, Hartmann A, Kakar S, Langner C, Nagtegaal |, Puppa G, Riddell R, Ristimaki A, Sheahan K,
Smyrk T, Sugihara K, Terris B, Ueno H, Vieth M, Zlobec | and Quirke P (2017).
Recommendations for reporting tumor budding in colorectal cancer based on the
International Tumor Budding Consensus Conference (ITBCC) 2016. Mod Pathol 30(9):1299-
1311.



