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Outline

-Discuss the pathological hallmarks of malignant polyps

-Review ‘high risk features’ for regional lymph nodes 

metastasis

-Discuss tumour budding

-Review current state of pathology reporting for malignant 

polyps in BC



The ‘easy’ malignant polyp



Is this one invasive?



Another example…..



Follow the muscularis mucosae and check for infiltrative pattern of 

tumor adjacent to submucosal vessels and desmoplasia



Mimics of invasion – misplaced epithelium



Mimics of invasion – (severe) high grade dysplasia



Challenging pathologic parameters in 

malignant colonic polyps – and why 

you should care!



Management of malignant polyps: resect or not resect ?

Resection No resection

Does the risk of surgery outweigh the risk of metastatic disease?



Does one need to measure the depth of invasion? 

Mentioned in several European 
and Japanese guidelines:
• Is this criterion alone sufficient for   
subsequent resection?

• Where does one measure from?
• The tumour often obscures the 

MM as a starting point. 
• Is deeper worse?



Depth of invasion and associated rLN involvement

Depth of submucosal invasion # of cases Nodal involvement

< 500 μm 23 0

500 – 1000 μm 15 1 (7%)

1000 – 2000 μm 38 2 (5%)

2000 – 3000 μm 61 11 (18%)

3000 – 4000 μm 45 5 (11%)

4000 – 5000 μm 31 6 (19%)

> 5000 μm 38 8 (21%)

Ueno et al. Gastroenterology 2004 127:385-394

The odds ratio of regional nodal involvement was 5.0 (range 1.5-17.0) at 

a threshold of 2 mm for tumour depth.



Width of invasive component



Width of invasion and associated rLN involvement

Width of submucosal invasion # of cases Nodal involvement

< 2000 μm 35 0

2000 ≤ X < 3000 μm 22 1 (4.5%)

3000 ≤ X < 4000 μm 24 1 (4.2%)

4000 ≤ X < 5000 μm 19 4 (21.1%)

5000 ≤ X < 6000 μm 23 4 (17.4%)

6000 ≤ X < 7000 μm 10 2 (20%)

7000 ≤ X < 8000 μm 26 4 (15.4%)

> 8000 μm 92 17 (18.5%)

Ueno et al. Gastroenterology 2004 127:385-394

The odds ratio of regional nodal involvement was 5.0 (range 4.5-21.1) 

at a threshold of 4 mm for tumour width.



Width of invasive component: ? interobserver variability

• 70 consecutive pT1 polyp CRCs assessed for depth and width of 

invasion. 

• High risk if depth ≥ 2 mm or a width ≥ 4 mm

• The ICC for the 60-polyp CRCs was 0.67 for depth and 0.37 for width.



Width and area of submucosal invasion

Toh EW et al. Dis Colon Rectum 2015; 58: 393–400 



Substaging pT1 – Haggitt levels for polypoid lesions

Ueno et al. Gastroenterology 2004; 127:385-394
Haggitt et al. Gastroenterology 1985; 89(2):328-336

You need proper orientation!



Substaging pT1 – Kikuchi levels for non-polypoid lesions

Kikuchi et al. Dis Colon Rectum 1995 Dec;38(12):1286-95.

Proper staging requires knowing where the 

MP is. 



Lymphatic invasion

D2-40

CD34
-Lesions called suspicious for 
vascular invasion tended to 
behave as though vascular 
invasion is present
-No routine staining, but will do it 
on a case by case basis
-Will report suspicious for vascular 
invasion with a comment.



Lymphatic or vascular invasion – does the differentiation matter?

n LN mets No mets p-value Multivariate analysis

L1 (33%) 45 13 (29%) 32 (71%) 0.001 V1 no predictor of 

rLNL0 (67%) 91 5 (5%) 86 (95%)

V1 (25%) 34 3 (9%) 31 (91%) 0.38

V0 (75%) 102 15 (15%) 87 (85%)

n LN mets No mets p-value Multivariate analysis

L1 (24%) 76 25 (33%) 51 (67%) <0.01 V1 no independent 

predictor of rLNL0 (76%) 246 21 (9%) 225 (91%)

V1 (14%) 45 13 (29%) 32 (71%) <0.01

V0 (86%) 277 33 (12%) 244 (88%)

Ishii et al. Int J Colorectal Dis 2009

Tateishi et al. Mod Path 2010



Lymphatic or vascular invasion – does the differentiation matter?

A real world problem !

Rectal polyp:
Invasive adenocarcinoma arising in tubular adenoma (malignant polyp), with 
unfavorable histology.

Comment:
[…] There is venous invasion by tumor. Venous invasion is predictive of 
long-term metastasis. 

However, […] the case could be made for conservative follow-up with CEA 
and liver monitoring, as there is no evidence of lymphatic invasion.



Margin assessment



Margin assessment

• 1 mm suggested as the cutoff point
• Tumor within cautery = positive margin
• Fragmentation precludes assessment of completeness of excision



Tumor budding at the invasive front

What is a tumour bud?

Individual cells and/or small 
clusters of tumor cells at the 
invasive front of a colonic 
adenocarcinoma

Public domain



Tumor budding – a histologic ‘snapshot’ of EMT

Zlobec I, et al., Oncotarget 2010; 1: 651 - 661



Tumor budding – clinical significance

Paper Patients Results

Ueno 2004 (Gastro) 292 Stage I Independent prognostic factor

Ueno 2004 (Ann Surg) 638 Stage II & III Independent prognostic factor 

Wang 2005 (Dis Colon) 159 Stage I 10.1% pt with LN-mets

Park 2004 (Dis Colon) 109 Stage II & III
(1) 61.5%  had ITC 
(2) degree of TB correlated with  ITC 

Okuyama 2003 (Dis Colon) 196 Stage II

(1) 43.3% of tumors showed budding
(2) Significantly associated with LN 
mets 
(3) Independent prognostic factor 

Tanaka 2003 (Dis Colon) 138 Stage II 
Only budding associated with 
recurrence 

Okuyama 2003 (J Surg Onc) 83 pT3 
Lower overall survival (51.8% vs. 85%, 
P<0.002)

Shinto 2006 (Dis Colon) 136 Stage II & III 
(1) Lymph node mets (P<0.0001)                         
(2) High recurrence rate (P=0.0022) 

Kajiwara 2010 (Dis Colon) 244 Stage II Significant LN met risk

Homma 2010 (J Surg Oncol ) 65 Stage II Significant LN mets (P=0.002)



Is this tumor budding stuff really going to stay around?

YES!
Consensus Statements (strong 

recommendation):

-Tumor budding is an independent 

predictor of lymph node metastasis 

in pT1 colorectal cancer

-Tumor budding is counted on H&E.

-Tumor budding is assessed in the 

hotspot at the invasive front 

Lugli A. et al. Mod Path Mod Pathol. 2017 Sep;30(9):1299-1311.



Is this tumor budding stuff really going to stay around?



Tumor budding – scoring systems

Paper Patients Stain Scoring system

Morodomi 1998 (Cancer) 40 CRC H&E
Count performed at four locations 
(1.25mm2 field area) and average 
calculated

Hase 1993 (Dis Colon) 663 CRC H&E
N/A: classified according to 
subjective impression 

Ueno 2002 (Histopath.) 638 CRC H&E
10 or more buds in 25X field 
(0.385mm2)

Okuyama 2003 (Dis Colon ) 196 CRC H&E
N/A: classified according to 
subjective impression

Jass 2003 (J Clin Path) 95 CRC H&E 5 buds in 40X field (area not specified)

Guzinska K 2005 (Antican) 24 CRC H&E Any budding considered positive

Ha 2005 (Korean Can Ass) 90 CRC H&E
>7 buds in 20X field (area not 
specified)

Kanazawa  2008 (Col Dis) 159 CRC H&E
0-1/3: mild; 1/3-2/3: moderate; >2/3: 
marked

Wang 2009 (AJSP) 128 CRC H&E
5 fields (20X, 0.95mm2); a median 
count of 1 or more buds considered 
positive



Tumor budding – scoring system as per the International tumour 
budding consensus conference (ITBCC)



Tumor budding at the invasive front – the ‘easy’ scenario



Tumor budding – cytoplasmic podia

Pseudofragmentation



Tumor budding – clinical implications in malignant polyps [as per 

2016 JSCCR guidelines]

Watanabe T. et al. Int J Clin Oncol. 2017 Mar 27. doi: 10.1007/s10147-017-1101-6.



What should be reported for malignant polyps?

1. Presence/absence of poorly  
differentiated carcinoma (any amount)

2. Presence/absence of 
angiolymphatic invasion

3. Presence/absence of high-grade 
tumor budding

4. Distance of invasive component to 
margin

5. Depth of invasion (Haggitt/Kikuchi)

6. Width of invasion

Increased risk of rLN metastases

One RF 20.7%

Two/Three RF 36.4%

Ueno H, et al., A new prognostic staging system for rectal cancer. Annals of surgery 2004; 240(5): p. 832-9.



Thank you!


