
You have been 

sitting on the edge 

of your chairs, 

waiting for the really 

hot stuff…………….



Tumor 

Deposit

(TD)

Metastasis 

in adipose 

tissue, no 

residual 

lymph 

node



Prognosticator Right colon Rectum

Depth of invasion + +

Nodal metastases + +

Crohn’s like reaction + +

Tumor deposits + 0

Extramural venous 

invasion

0 +

Harrison, et al, Hum Pathol, 25:498, 1994 and 26:31, 1995  

Independent Poor Prognosticators for 

Right Colon and Rectal Carcinomas

Good

Bad

Bad



The 4th edition 

from 1992 was 

the first to deal 

with TDs.       

Why did they 

deserve 

mention?
4th 1992



Metastatic nodules in the 

fat adjacent to colorectal, 

gastric, or mammary 

carcinomas without 

evidence of residual 

lymph node tissue      

are considered 

regional lymph 

node metastasis.

4th 1992



TD in Esophagus. 

Does not exist



Metastatic nodules or 

foci found in the 

pericolic or perirectal fat 

or in adjacent mesentery 

(mesocolic fat) without 

evidence of residual 

lymph node tissue      

are equivalent to 

regional lymph 

node metastasis.5th 1997



Then it goes on to say:

A tumor nodule greater 

than 3mm is classified 

as a regional node 

metastasis.                     

A nodule 3mm or less 

is classified in the T 

category as 

discontinuous spread 

5th 1997



A tumor nodule greater than 3mm in the 

adjacent fat without evidence of residual 

node is classified as a regional node 

metastasis.                                                          

A nodule 3mm or less is classified in the       

T category as discontinuous spread 

5th 1997

Now tumor 

deposits can be    

2 different things 

depending only 

on 0.001 mm size.



3 mm in diameter: 

discontinuous spread

3.001 mm in diameter: 

nodal metastasis

Mind-boggling!



A tumor nodule greater than 3mm in the 

adjacent fat without evidence of residual 

node is classified as a regional node 

metastasis.                                                          

A nodule 3mm or less is classified in the       

T category as discontinuous spread 

5th 1997

Discontinuous 

spread?          

No definition in 

5th edition



Leapfrogging 

cancer?

The Primary

Discontinuous 

spread



A tumor nodule greater than 3mm in the 

adjacent fat without evidence of residual 

node is classified as a regional node 

metastasis.                                                          

A nodule under 3mm is classified in the       

T category as discontinuous spread 

5th 1997

If it isn’t continuous, 

why isn’t it a 

metastasis?



A tumor nodule greater than 3mm in the 

adjacent fat without evidence of residual 

node is classified as a regional node 

metastasis.                                                          

A nodule under 3mm is classified in the       

T category as discontinuous spread 

5th 1997

How did the AJCC 

folks know that this 

separation based on 

size was valid?



6th 2002

In the 2002 6th

edition, things got 

really weird. 

Tumor deposits 

now were two 

different things 

depending on how 

they looked, not 

their size.



AJCC Manual, 6th edition 

Smooth metastatic nodules are 

considered lymph node metastases

and will be counted in the N staging.

Irregularly contoured metastatic 

nodules are considered vascular 

invasion and will be coded as an 

extension of the T category as either a 

V1 If microscopically visible or a V2  if 

grossly visible.



Grossly visible, irregularly 

contoured, no residual node

V2



If this is smooth,

it counts as a 

node. 

Microscopic only

If this is

irregularly 

contoured, it 

counts as 

vascular invasion.



If there was no residual node, it 

would count as vascular invasion.

Irregularly contoured metastasis in a node



How did 

the AJCC 

folks know 

that this 

separation 

based on 

contour 

was valid?



In the 2010 7th

edition, things 

really got dicey.

Tumor deposits 

now were 3 

different things,

not based on 

either size or 

contour.



“A … nodule in the…adipose tissue without 

histologic evidence of residual lymph node in 

the nodule may represent 

1. discontinuous spread, 

2. venous invasion with extravascular 

spread (V1/2) or

3. a totally replaced lymph node (N1/2).  

Replaced nodes should be counted separately 

as positive nodes in the N category”

AJCC 7th Ed



“A … nodule in the…adipose tissue without 

histologic evidence of residual lymph node in 

the nodule may represent 

1. discontinuous spread, 

2. venous invasion with extravascular 

spread (V1/2) or

3. a totally replaced lymph node (N1/2).  

Replaced nodes should be counted separately 

as positive nodes in the N category”

AJCC 7th Ed

??



N1 Metastasis in 1 to 3 regional nodes

N1a Metastasis in 1 regional node

N1b Metastasis in 2-3 regional nodes

N1c Tumor deposit(s) in the 

subserosa, mesentery, or non-

peritonealized pericolic or 

perirectal tissues without

regional nodal metastasis

Wait, it gets better!



N1c:
When there are no 

regional node 

metastasis, tumor 

deposits become 

node metastasis



In the 7th edition, a TD 

might be a lymph node,  

that by definition, it 

cannot be…….                     

And when there are no 

nodal metastases, it turns 

into a nodal metastasis.



How good are 

we at telling      

a TD from      

a + node?



Arch Pathol Lab Med. 2014;138:636-642

7 renowned pathologists with   

at least 200 practice years of 

experience. 5 have been 

presidents of the GIPS.



25 of 

these 

things. 

No 

training



Complete agreement among 

these 7 giants in only 11 of 25 

metastatic lumps.

Did not study the impact on 

staging resulting from these 

differences. 

Conclusion:     

“inconsistancy remains”



“A … nodule in the…adipose tissue without 

histologic evidence of residual lymph node in 

the nodule may represent 

1. discontinuous spread, 

2. venous invasion with     

extravascular spread (V1/2)
or

3. a totally replaced lymph node (N1/2).  

AJCC 7th Ed



2 tumor emboli next to a negative node. 

Presumably a V1/2. What are V1 and V2? 

Same as in the 6th edition, micro v macro?



Stage T N M 5-Yr Surv

I T1-2 N0 M0 97%

IIA T3 N0 M0 88%

IIB T4a N0 M0 80%

IIC T4b N0 M0 58%

IIIA T1-2 N1/N1c M0 88%

T1 N2a M0 91%

IIIB T3-4a N1/N1c M0 ~68%

T2-3 N2a M0 ~53%

T1-2 N2b M0 62%

IIIC T4a N2a M0 41%

T3-4a N2b M0 ~28%

T4b N1-2 M0 ~18%

IVA Any T Any N M1a ~6%

IVB Any T Any N M1b ~5%

As of 

Jan 

2010

Does anyone 

see a column 

labeled “V”?



“……discontinuous spread or 

venous invasion should be 

classified and counted in the 

Site-Specific Factor category 

Tumor Deposits (TD).”

AJCC 7th Ed

TDs are not 

part of staging.



Stage T N M 5-Yr Surv

I T1-2 N0 M0 97%

IIA T3 N0 M0 88%

IIB T4a N0 M0 80%

IIC T4b N0 M0 58%

IIIA T1-2 N1/N1c M0 88%

T1 N2a M0 91%

IIIB T3-4a N1/N1c M0 ~68%

T2-3 N2a M0 ~53%

T1-2 N2b M0 62%

IIIC T4a N2a M0 41%

T3-4a N2b M0 ~28%

T4b N1-2 M0 ~18%

IVA Any T Any N M1a ~6%

IVB Any T Any N M1b ~5%

As of 

Jan 

2010

Does anyone 

see a column 

labeled “TD”?



TDs

The meaning of these things has changed 

dramatically from AJCC editions 4 through 7.

No wonder some pathologists have stuck  

with the 5th edition and continue to call them 

all lymph nodes.



If you count the tumor deposits 

as positive lymph nodes then this 

will add to the lymph node count, 

and make the surgeons and                                

oncologists happy,                          

but it may screw                           

up the database.



What about 

really, really, 

really tiny 

metastases?



Minute metastases 

were first dealt with 

in the 6th edition from 

2002 in the chapter 

on General Principals 



Isolated tumor cells (ITC) are defined as 

single tumor cells or small clusters not 

more than 0.2mm that are usually 

detected by immunohistochemistry or 

molecular methods.   



Isolated tumor cells (ITC) are 

single cells or small clusters of 

cells not more than 0.2 mm in 

greatest dimension.                    

Cases with ITC in 

nodes or distant 

sites should be 

classified as pN0 

or pM0.

In other words these are 

metastases that are not 

counted as metastases!



The 7th edition 

leaves this pretty 

much the same 

except…..



…. in the colorectal 

chapter, there is more 

detail on ITCs.                        

In addition to node 

positivity by immunos, 

H&E positivity is 

mentioned. 



ITCs found by any means 

now are the same.           

A notation to the pN

category was added:                               

pN0(i+) where “i” = ITCs



REGIONAL LYMPH NODES (N) 7th Edition

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis in 1 to 3 regional lymph nodes

N1a Metastasis in 1 regional node

N1b Metastasis in 2-3 regional nodes

N1c Tumor deposit(s) in the subserosa,  

mesentery, or non-peritonealized pericolic

or perirectal tissues without regional 

nodal metastasis

N2 Metastasis in 4 or more regional lymph nodes

N2a Metastasis in 4 to 6 regional nodes

N2b Metastasis in 7 or more regional nodes

Does anyone 

see N0(i)?



NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N0(i) Isolated tumor cells

N1 Metastasis in 1 to 3 regional lymph nodes

N1a Metastasis in 1 regional node

N1b Metastasis in 2-3 regional nodes

N1c Tumor deposit(s) in the subserosa,  

mesentery, or non-peritonealized pericolic

or perirectal tissues without regional 

nodal metastasis

N2 Metastasis in 4 or more regional lymph nodes

N2a Metastasis in 4 to 6 regional nodes

N2b Metastasis in 7 or more regional nodes

There it is!



Venous Lymphatic

What about vascular invasion



Are you on the edge of your 

chair yet? More nit-picking

In the staging form on p 161, 

in the fine print: “the V and L

classifications should be 

used to identify the presence 

or absence of vascular or 

lymphatic invasion”



However in the form 

called “Additional 

Descriptors” on p 163,      

L and V have been 

combined into Lympho-

Vascular Invasion (LVI) for 

collection by cancer 

registrars



So…..

On P 161 L and V are separate

whereas

On p 163, they are combined 

into LVI



Stage T N M 5-Yr Surv

I T1-2 N0 M0 97%

IIA T3 N0 M0 88%

IIB T4a N0 M0 80%

IIC T4b N0 M0 58%

IIIA T1-2 N1/N1c M0 88%

T1 N2a M0 91%

IIIB T3-4a N1/N1c M0 ~68%

T2-3 N2a M0 ~53%

T1-2 N2b M0 62%

IIIC T4a N2a M0 41%

T3-4a N2b M0 ~28%

T4b N1-2 M0 ~18%

IVA Any T Any N M1a ~6%

IVB Any T Any N M1b ~5%

As of 

Jan 

2010

Does anyone 

see L, V, or LVI 

anywhere?



Wait, there is still more!

Don’t forget perineural invasion



From the 7th edition:

“the PN site-specific factor should 

be used for perineural invasion”



Stage T N M 5-Yr Surv

I T1-2 N0 M0 97%

IIA T3 N0 M0 88%

IIB T4a N0 M0 80%

IIC T4b N0 M0 58%

IIIA T1-2 N1/N1c M0 88%

T1 N2a M0 91%

IIIB T3-4a N1/N1c M0 ~68%

T2-3 N2a M0 ~53%

T1-2 N2b M0 62%

IIIC T4a N2a M0 41%

T3-4a N2b M0 ~28%

T4b N1-2 M0 ~18%

IVA Any T Any N M1a ~6%

IVB Any T Any N M1b ~5%

As of 

Jan 

2010

Does anyone 

see PN?



What does the AJCC have to say about histologic 

grade? Grade is based on differentiation

GX Grade cannot be assessed

G1 well differentiated

G2 moderately differentated

G3 poorly differentiated

G4 undifferentiated (corresponds to 

the histologic type 

“undifferentiated carcinoma”  

as below) referring to the list of 

Histologic Types of Carcinoma



Grading

Based on amount 

of tubules?              

I don’t know       

how  to grade. 

G1

G3

G2



The AJCC and histologic grade

GX Grade cannot be assessed

G1 well differentiated

G2 moderately differentated

G3 poorly differentiated

G4 undifferentiated (corresponds to the 

The AJCC does not tell us how to make 

these distinctions, nor does it even give us 

a recent reference, but the CAP knows!

This can be simplified into 

low-grade (G1-G2)

high-grade (G3-G4)



CAP:

low-grade: 50% or more 

gland formation

high-grade: less than 

50% gland formation



If this has 50% glands, it is low grade

If this has 49% glands, it is high grade



So let’s put all 

this together 

based on the 

2010 7th edition



4+ Nodes 

N2a

Depth: T3 

invades 

through 

muscularis

TNM Staging a colorectal cancer: have to count + nodes  Jan 2010

T3

N2a

M not   

used

200 nodes 

recovered



Add a tumor 

deposit: TD

lymphatic (L) 

invasion or the 

combined LVI.

Add a 

vascular (V) or



Add perineural

invasion (PN)



Low 

Add the 

grade (G)

High

Low or high



And the total is:

pT3N2aTDLVIPNG



Depth: T3 

invades 

through 

muscularis

TNM Staging a colorectal cancer: have to count + nodes  Jan 2010

200 nodes 

recovered.

None 

positive.

Except 

for an ITC



Add a tumor 

deposit: TD

lymphatic (L) 

invasion or the 

combined LVI.

Add a 

vascular (V) or



Add perineural

invasion (PN)



Low 

Add the 

grade (G)

High

Low or high



And the total is:

pT3N0(i+)TDLVIPNG



Stage 1st ed 2nd ed 3rd ed 4th ed 5th ed 6th ed 7th ed

I xx xx xx xx xx

1A xx xx xx

1B xx xx xx

II xx xx xx xx xx

IIA xx xx

IIB xx xx

IIC xx

III xx xx xx xx xx

IIIA xx xx

IIIB xx xx

IIIC xx xx

IV xx xx xx xx xx xx

IVA xx

IVB xx



The 

future



TNM as defined 

by the AJCC 

remains a work 

in progress



7th Edition

Eighth 

Edition

ajcc
Cancer

Staging 

Manual

Publisher

8th Edition



Eighth 

Edition

ajcc
Cancer

Staging 

Manual

Publisher

8th Edition

The 8th

Edition will 

make the 

NYTimes

top fiction 

list



Tis will not die in 

the 8th. Too many 

non-pathologists 

love it!



Specific histologic criteria will be

created for T4a so that exudate or 

mesothelial hyperplasia over the 

carcinoma will be OK on Thursdays 

and weekends



There will 

be 4 new 

definitions 

for tumor 

deposits in 

order to 

keep us in 

suspense.



Every TD 

will have to 

be verified 

by an 

expert TD 

pathologist



TDs will be 

added to the 

esophagus, 

stomach and 

pancreas 

chapters in 

order to annoy 

more people 

more often



Invasion of blood 

vessels, lymphatics or 

nerves will be given       

sub-classes of every     

T stage, so as not to 

waste them



Since T4 uses a and b, the 8th edition starts with c

c = blood vessels

d = lymphatics

e = nerves

T1c = submucosal, blood vessel inv

T2d = muscularis, lymphatic inv

T3e = pericolic/perirectal, perineural inv

T4acde = onto peritoneal surface, 

invasion of all three



REGIONAL LYMPH NODES (N) 7th Edition

N1 Metastasis in 1 to 3 regional lymph nodes

N1a Metastasis in 1 regional node

N1b Metastasis in 2-3 regional nodes

N1c Tumor deposit(s) in the subserosa,  

mesentery, or non-peritonealized pericolic

or perirectal tissues without regional 

nodal metastasis

N2 Metastasis in 4 or more regional lymph nodes

N2a Metastasis in 4 to 6 regional nodes

N2b Metastasis in 7 or more regional nodes



REGIONAL LYMPH NODES (N) 8th Edition

N1 Mets in 1 to 3 nodes

N1a Mets in 1 node

N1b Mets in 2-3 nodes

N1c Mets in 1-3 possibly replaced nodes

N1d Mets in 1-3 obviously replaced nodes

N1e Tumor deposit(s) in the pericolic or 

perirectal adipose without nodal mets

N2 Mets in 4 or more nodes

N2a Mets in 4 to 5 nodes

N2b Mets in 6 to 7 nodes

N2c Mets in 8 to 9 nodes

N2d Mets in 10 or more nodes



REGIONAL LYMPH NODES (N) 8th Edition

The number of lymph nodes 

required for staging will be 

changed from 10-14 in the 7th

edition to 6-18 in the 8th edition

A pathologist who doesn’t get 

enough lymph nodes will be 

required to complete an apologetic 

template



There will be no 

standards for 

histologic grading. 

No 2 pathologists 

could agree.



Proposed genetic classification of           

colorectal carcinoma
Starts with 2 genetic changes

1. Microsatellite status: MSI high, MSI low, MSS

2. CIMP (CPG island methylator phenotype, a 

common method of inactivating tumor 

suppressor genes)

Modifies these by whether there are activating 

mutations in 2 proto-oncogenes

1. BRAF

2. KRAS

Jass, Histopathol. 50:113-130, 2007



Serrated 

pathway
Lynch 

Syndrome

Typical 

colorectal CA



2 multicenter papers in the Jan 2015 

Gastroenterol essentially revived the Jass

system

And related the different  

subtypes to survival



Molecular testing of all 

carcinomas will be 

required and the results 

incorporated into staging 

since it has an impact on 

survival. 



This will require           

a modified TNM:

T = tumor

N = lymph nodes

M = disant metastases



This will require             

a modified TNM:

T = tumor

N = lymph nodes

Me = distant metastases

Mo = molecular profile



Special thanks to

All the people who have 

contributed to colorectal cancer 

staging in the 83 years since the 

seminal paper by CE Dukes

They have given me unlimited 

often hilarious material that was 

used for this presentation

Thanks to Hala El-Zimaity for 

forcing me to do this.



Rodger, 

I hope I 

did OK 



It takes

To be a GI pathologist



And a 

translator 

to use an 

AJCC 

Staging 

Manual


