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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/completeness	of	excision

5. Depth/Width of	invasion	

PATHOLOGY	REPORT	OF	MALIGNANT	POLYPS

Preferred
Term Depth	of	Involvement Finding Usual Management

LGD

Mucosa	(epithelium)

Low-grade dysplasia

Polypectomy/local	
excision*

(No	risk	of	mets)HGD

High-grade dysplasia

Carcinoma	in	situ

Mucosa	(lamina	propria) Intramucosal
carcinoma

Invasive	
carcinoma Submucosa Invasive	carcinoma	

(submucosal invasion)

Polypectomy/local	
excision	or	
resection**

(Met	risk	depends	
on	histology)

4

*		Depends	on	endoscopic	resectability
**Depends	on	endoscopic	resectability and	presence	of	high-risk	features	for	lymph	node	
metastases

‘INTRAMUCOSAL	CARCINOMA’	VS ‘HGD’



2/15/21

2

5

EMR OF	POLYP	- LYNCH	SYNDROME	PT

Intramucosal	signet	ring	cell	adenocarcinoma

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/completeness	of	excision

5. Depth/Width of	invasion	

PATHOLOGY	REPORT	OF	MALIGNANT	POLYPS PATHOLOGY	REPORTING	– HOW	ARE	WE	DOING?

Average Range	of	Lab	
Averages

Tumor	Grade 84% 50-100%
Lymphovascular	Invasion 80% 62-100%

Margin	Status 90% 71-100%
Tumor	Budding 44% 0-100%
Submucosal	Depth 19% 0-100%
Complete	Reporting
(Grade,	LVI,	Margin,	Budding)

41% 0-100%

N=236	malignant	polyps	from	234	patients

Berg KB et al.Virchows Arch. 2020 Jun;476(6):863-870.
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PATHOLOGY	REPORTING	– HOW	ARE	WE	DOING?

Berg KB et al.Virchows Arch. 2020 Jun;476(6):863-870.
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Reporting (%)

Tumor Budding 
Reporting (%)

50
%
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PATHOLOGY	REPORTING	– HOW	ARE	WE	DOING?

Berg KB et al.Virchows Arch. 2020 Jun;476(6):863-870.

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%)

The	odds	ratio	of	regional	nodal	involvement	was	5.0	(range	1.5-17.0)	at	a	
threshold	of	2	mm	for	tumor depth.

Ueno	et	al.	Gastroenterology	2004	127:385-394

DEPTH	OF	INVASION	AND	RISK	OF	
LN	METASTASES

Study Number	of	tumors	
(LN	metastases)

Depth	of	submucosal	invasion
%	in	node	negative	vs.	%	in	node-positive	cases

Ueno	et	al	2004 251	(33)
Using	≥	2000	um

52%	vs.	91%		(p<0.0001)

Nakadoi et	al	2011 499	(41)
Using	≥	1800	um

48%	vs.	83%		(p<0.0001)

Tateishi et	al	2010 322	(46)
Using	≥	1000um

88%	vs.	98%	(p=0.05)

Kawachi et	al	2014 806	(97)
Using	≥	1000um

76%	vs.	96%	(p<0.0001)

Oka	et	al	2013 118	(13)
Rectal	only

Using	≥	1000um
73%	vs.	92%	(p=0.18)

Ueno	et	al	2014 3556	(393)
Using	≥	1000um

84%	vs.	95%	(p<0.0001)

Pai	et	al	2017 116	(28)
Using	≥	1000um

60%	vs.	81%	(p=0.04)

DEPTH	OF	INVASION	AND	RISK	OF	LN	METASTASES
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Kawachi H, et al. Mod Pathol. 2015 Jun;28(6):872-9.

MEASURING	DEPTH	OF	SUBMUCOSAL INVASION

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

DEPTH	OF	INVASION– JSCCR	guidelines

WIDTH	OF	INVASIVE	COMPONENT

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%)

The	odds	ratio	of	regional	nodal	involvement	was	5.0	(range	4.5-21.1)	at	a	
threshold	of	4	mm	for	tumor	width.

Ueno	et	al.	Gastroenterology	2004	127:385-394

WIDTH	OF	INVASION	AND	RISK	OF	LN	METASTASES
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Toh EW et al. Dis Colon Rectum 2015; 58: 393–400 

WIDTH	AND	AREA	OF	SUBMUCOSAL	INVASION

You need proper orientation!

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

SUBSTAGING	PT1	– HAGGITT	LEVELS	FOR	POLYPOID	
LESIONS

Proper staging requires knowing 
where the MP is. 

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

SUBSTAGING	PT1	– KIKUCHI	LEVELS	FOR	NON-POLYPOID	
LESIONS

D2-
40

CD3
4

-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	invasion
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n LN mets No mets p-value Multivariate 
analysis

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

L0 (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 rLN

L0 (76%) 246 21 (9%) 225 (91%)
V1 (14%) 45 13 (29%) 32 (71%) <0.01

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

Tateishi et al. Mod Path 2010

Ishii et al. Int J C Dis 2009

LYMPHATIC	OR	VASCULAR	INVASION	– does	the	
differentiation	matter?

MARGIN	ASSESSMENT

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

MARGIN	ASSESSMENT

J	Clin Pathol 2016;69:292–299.

“None	of	the	intact	MCPs	with	carcinoma	
present	between	0.1	and	1	mm	from	the	
margin	showed	residual	carcinoma	in	the	
surgical	specimens	[…].”

MARGIN	ASSESSMENT
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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	AT	THE	INVASIVE	FRONT

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

TUMOR	BUDDING	– a	histologic	‘snapshot’	of	EMT

The	CAP	Cancer	Protocol	has	added	tumor	budding	as	
a	recommended	but	not	mandatory	element in	the	
following	settings:

1. Cancers	arising	in	polyps	(pT1)	– helps	to	assess	for	risk	of	LN	

metastasis	and	need	for	surgery.

2. Stage	II	colorectal	carcinoma	– helps	to	select	patients	for	

adjuvant	chemotherapy.

TUMOR	BUDDING TUMOR	BUDDING	– scoring	system	as	per	the	International	
tumor	budding	consensus	conference	(ITBCC)
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Watanabe T. et al. Int J Clin Oncol. 2017 Mar 27. doi: 10.1007/s10147-017-1101-6.

Tumor	budding	– clinical	implications	in	malignant	polyps	
[as	per	2016	JSCCR	guidelines]

United Kingdom Royal College of Pathologists definition: 
Any area of the carcinoma displaying either no gland lumen 
formation (i.e., solid nests or sheets of cells) or abortive 
small gland lumina within a sheet-like background.

AJCC 8th edition:

J Clin Pathol 2016;69:292–299.

While	we	are	on	the	topic:	What	exactly	is	poorly	
differentiated	carcinoma?

PATHOLOGY	REPORTING	– HOW	ARE	WE	DOING?

Average Range	of	Lab	
Averages

Tumor	Grade 84% 50-100%
Lymphovascular	Invasion 80% 62-100%

Margin	Status 90% 71-100%
Tumor	Budding 44% 0-100%
Submucosal	Depth 19% 0-100%
Complete	Reporting
(Grade,	LVI,	Margin,	Budding)

41% 0-100%

N=236	malignant	polyps	from	234	patients

Berg KB et al.Virchows Arch. 2020 Jun;476(6):863-870.

Management

Surgical	
Indication n

Surgery

n	(%)

Residual	
Carcinoma

n	(%)

Lymph	Node	
Metastases

n	(%)

Positive	for	at	least	
one	Pathologic	
Surgical	Indication

154 101	(66) 17	(17) 11	(11)

No	Surgical	
Indication

63 26	(41) 1	(4) 1	(4)

Overall 235 143	(61) 32	(22) 20	(14)

Berg KB et al.Virchows Arch. 2020 Jun;476(6):863-870.
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