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Staging Changes

Stomach, colon, lung, liver, others

Dean W. Joelson, M.D.

AJCC 2010 Staging Changes

= Handbook version has gone from 469 pages
to 718 pages
nm

A Tale of Two Cities (Dickens): 496 pages
The Grapes of Wrath (Steinbeck): 464 pages
The Republic (Plato): 480 pages

The Chronicles of Narnia (the entire thing!) (Lewis): 768 pages
The History of the Decline and Fall of the Roman Empire (Gibbons): 848 pages

Guinness Book of World Records 2011: 288 pages

(last year the GBWR was 287 pages; the 288" page was added to document a new world record for longest *handbook” ever.)

Some General Notes

# A key feature of the 7th edition of TNM is coordination with the UICC
« Establishes a consistent worldwide standard for cancer staging
= International collaboration for data collection
# Especially lung, esophagus, stomach, melanoma, and gynecologic malignancies

# The MX category is no more
The use of MX may result in exclusion from staging

cMX is inappropriate as the clinical assessment of metastasis can be based on
physical examination alone

If the pathologist does not have knowledge of the clinical M, MX should NOT be
recorded

pMX: does not exist; pMO: does not exist (except at autopsy)

cMO0 Clinically no distant metastasis
cM1 Distant metastasis clinically (i.e. colon cancer with liver metastasis based on

pM1 Distant metastasis proven microscopically (i.e. needle biopsy)

Ifa cM1 (e.g., liver met) is biopsied and is negative, it becomes cMO, not
pMO
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« New Chapters:*
Mucosal Melanoma of the Head and Neck
Appendix (previously used the same system as colon)
Gastrointestinal Stromal Tumor (GIST)
Neuroendocrine Tumors (of digestive system)
Intrahepatic Bile Duct (now different than HCC staging system)
Perihilar Bile Duct (broken out of “Extrahepatic Bile Ducts” in 6t ed.)
Distal Bile Duct (broken out of “Extrahepatic Bile Ducts” in 6 ed.)
Pancreas, endocrine
Merkel Cell Carcinoma
Adrenal Gland (only adrenal cortical carcinoma)
Ocular Lymphoma

*AJCC Cancer Staging Manual, 7* edition. 2009
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« Most Changed Systems:*
= Stomach
Colon and Rectum
Liver
Lung
Cutaneous Squamous Cell Carcinoma
Melanoma of the Skin
Breast

= -Urinary-Bladder- Prostate

= Malignant Melanoma of the Uvea

“Per AJCC pamphlet “Understanding the Changes from the Sixth to the Seventh Edition of the
AJCC Cancer Staging Manual.” 2009
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* Most Changed Systems:*

= Stomach
Colon and Rectum
Liver
Lung
Cutaneous Squamous Cell Carcinoma
Melanoma of the Skin
Brezst-

« Urinary-Bladder Prostate

= Malignant Melanoma of the Uvea

*Per AJCC pamphlet “Understanding the Changes from the Sixth to the Seventh Edition of the
AJCC Cancer Staging Manual.” 2009
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Breast 2010 AJCC Changes
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Tumor (T)

& ;donted speciic mapng modakies thatcanbe used ' eetmal hical orSce, k) TaMOGEsEy, rsound, s magnet resonsnce
imaging (MF
+ Made spe o recommendatons ht(1) he miroscopo ssursment s the st acurteand prstard methd o detrios T h & s
Invasive cancer that can be entrely submitted In one paraffin biock, and (2) the gross measurement s the most accurate and preferred method to
Catoming B i arge Iasvs cancers it muekbe submitled 1 malie perafinboce
+ Made the specific recommendation to use the clinical measurement thought to be most accurate to determine the cinical T of breast cancers treated
with neoadjuvant therapy. Pathologic (postireatment) size should be estimated based on the best combination of gross and microscopic histological
findings.
« Made the specific recommendation to estimate the size of invasive cancers that are unapparentto any clinical modalties or gross pathologic
caminaonb caely massaig n aconsn the iaLve poiSon of 146 sanples subled o icoBcopc evakualon and Setaang it

 cuctel nsepithls neoplasi (OIN) 2 unconn,and sl o idlyscspld, Wincogy encompassig boh DCIS and ADH,
oo ht any cases et 5 O contanng O (4ADH) ar sl o 7 ().

« Acknowledged “lobular muaem»ena\ nsep{as-a (LIN) as uncommon, and stil not widely accepted, terminology encompassing both LCIS and ALH,
and iarfication that only cases referred o as LIN containing LCIS (£ALH) are classified as Tis (LCIS).
Clarifid that only Paget's disease NOT associated with an underlying noninvasive (that is, DCIS and/or LCIS) or invasive breast cancer should be.
assied as T (Fagers) and that Pagot’ dsease associted wi an underying cancet b dasied according 10 e underying cancer (T, 1, and
s0.0n).
- Made the recommendation to size o carcino /en though it dor
classification, because nonin yin cknowledging that providing
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microlnvasive disease Is not well understood at this time
+ Acknowledged that it is not necessary for tumors to be in separate quadrants to b classified as multiple simultaneous ipsiateral carcinomas, providing
that they can be unambiguously demonstrated to be macroscopically distinot and measurable using available cinical and pathologic techniques.
 Maltsine et th e “lammetoycaronoma b estced 1> cses whtypcl sk chengs vohig .t o mor of e sk of thebrsst,
While the histologic presence of invasive carcinor cermallymaics s supporive fthe disgnoss, i o required, orisdermal it
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+ Recommend that allinvasive cancer should be graded using the Nottingham o m;mlog\c grade (Elston-Elis modification of Scarff-loom
Richardson grading system).
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Postneoadjuvant Therapy (yc or YpTNM)
+Inthe setiing of patients who recaived neoadjuvant therapy, pretreatment cinical T (cT) shoud be based on clinical or imaging findings.
+ Postneoadjuvant therapy T should be based on clinical or imaging (ycT) or pathologic findings (ypT).

subscript will be added to the clinical N for both node negative and node positive patients to indicate whether the N was derived from dlinical
examination, fine needle aspiration, core needie biopsy, or sentinel lymph node biopsy.
+ The posttreatment ypT will be defined as the largest contiguous focus of invasive cancer as defined histopathologically with a subscriptto indicate the
presence of multple tumor foci. Note: Definiton of posttreatment ypT remains controversial and an area in transition.
« Posttreatment nodal metastases no greater than 0.2 millmeters are classified as ypNO((+) as in patients who have not eceived neoadjuvant systemic.
therapy. However, patients with this finding are not considered to have achieved a pathologic complete fesponse (pCR).
+ A description of the degree of response to neoadjuvant therapy (complate, partial,no response) wil be collected by the registrar with the postreatment
YPTNM. The registrars are requested to describe how they defined response (by physical examination, imaging techniques [mammogram, ulirasound,
magnetic resonance imaging (MRI) or pathologically).
« Patients wil be considered to have M1 (and therefore Stage IV) breast cancer Ifthey have had dlinically or radiographically detectable metastases.

i or wihout Hlopey, prio 1 neoaclvant yslomic rapy.rogarloss of e stato afo neoadvan sysom herapy

Stomach
Prior AJCC TNM Staging

Primary Tumor (T)
pTX: Cannot be assessed
pTO: No evidence of primary tumo|
pTis: Carcinoma in situ
pT1: Tumor invades lamina propria or submucosa
= pT1a: Tumor invades lamina propria
= pT1b: Tumor invades submucosa
pT2: Tumor invades muscularis propria or subserosa
= pT2a: Tumor invades muscularis propria
= pT2b: Tumor invades subserosa
pT3: Tumor penetrates serosa (visceral peritoneum) with
invasion of adjacent structures
pT4: Tumor directly invades adjacent structures

11/3/2011




Stomach
New 2010 AJCC TNM Staging

Primary Tumor (T)
pTX Cannot be assessed
pTO No evidence of primary tumor
pTis Carcinoma in situ
pT1 Tumor invades lamina propria, muscularis mucosae, or
submucosa
= pT1a: Tumor invades lamina propria or muscularis mucosae
« pT1b: Tumor invades submucosa
pT2 Tumor invades muscularis propria (used to be pT2a)
pT3 Tumor invades subserosal connective tissue, without involvement
of visceral peritoneum or adjacent structures (used to be pT2b)
pT4 Tumor involves serosa (visceral peritoneum) or adjacent
structures
# pT4a: Tumor invades serosa (visceral peritoneum) (used to be pT3)
= pT4b: Tumor invades adjacent structures (used to be T4 by itself)

The very definition of
gastric cancer has
changed.

In fact, sometimes gastric cancer
isn't even gastric cancer!

Stomach
New 2010 AJCC TNM Staging

Previously, a pathologist! could stage a GE junction tumor as either
esophageal or gastric based on from where he/she thought it was
arising
= As intelligent as it was to place this critical staging power in the
hands of a pathologist?, some claimed this system was arbitrary
and confusing

According to the new stomach staging criteria:
= Tumors arising at the esophagogastric junction, or arising in the stomach 5 cm or
less from the esophagogastric junction and crossing the esophagogastric
junction, are staged using the TNM system for esophageal carcinoma. The
revised gastric cancer staging system applies to tumors arising in the more distal
stomach and to tumors arising in the proximal 5 cm but not crossing the
esophagogastric junction.

1 or other physician
2 or other physician

11/3/2011
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Classification of GE Junction
Adenocarcinoma

« Siewert et al (2000) came up with three different
categories:

= Type I: adenocarcinoma of the distal esophagus, which usually arises
from an area with specialized intestinal metaplasia of the esophagus
(i.e., Barrett esophagus) and infiltrate the esophagogastric junction from
above;
Type II: true carcinoma of the cardia arising immediately at the
esophagogastric junction;
Type lIl: subcardial gastric carcinoma that infiltrates the
esophagogastric junction and distal esophagus from below.

Survival with GE Junction
Adenocarcinomas

a_..,;.._“‘;::-_‘: Type | s

e T Type Il o=z
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This implies that true adenocarcinoma of the cardia behaves more
like esophageal adenocarcinoma than gastric adenocarcinoma.

Furthermore...

*« Chandrasoma P et al. “Adenocarcinomas of the
distal esophagus and ‘gastric cardia’ are
predominantly esophageal carcinomas. Am J
Surg Pathol. 2007;31(4):569-575.

DILATED
END-STAGE
ESOPHAGUS




Best Staging System for GE
Junction Tumors

Both esophageal and gastric systems

work, but...

Gaur P et al (2010) showed that among all

patients with GE junction tumors:

= 6! edition gastric staging system best 2.4% of
the time

= 6t edition esophageal staging system was
best 2.93% of the time

« 7th edition esophageal staging system was
best 94.67% of the time

Gaur P et al. “Comparison Between Established and the Worldwide Esophageal Cancer Collaboration Staging Systems."
Ann Thorac Surg 2010;89:1797- 804)

Just in case you thought everyone
agreed on everything...

+ Huang Q et al. “Gastric cardiac carcinomas involving the
esophagus are more adequately staged as gastric
cancers by the 7th edition of the American Joint
Commission on Cancer Staging System.” Modern
Pathology. 2010 Sep 17.

Gertler R et al. “How to Classify Adenocarcinomas of
the Esophagogastric Junction: As Esophageal or Gastric
Cancer?” American Journal of Surgical Pathology. Oct
2011.

= Conclusions: Neither the esophageal nor the gastric scheme proves to
be clearly superior over the other

Where were we?

Primary Tumor (T) 6™ edition Primary Tumor (T) 7" edition
® pTX: Cannotbe assessed # pTX: Cannotbe assessed
pTO:  No evidence of primary tumor & pT0: No evidence of primary tumor
pTis: Carcinoma in situ # pTis: Carcinoma in situ
pT1:  Tumor invades lamina propria or # pT1: Tumorinvades lamina propria,
submucosa muscularis mucosae, or submucosa
« pT1a: Tumor invades lamina propria = pT1a: Tumor invades lamina propria or
& pT1b: Tumor invades submucosa muscularis mucosae
: Tumor invades muscularis propria or * pT1b: Tumor invades submucosa
subserosa * : Tumor invades muscularis propria
* pT2a: Tumor invades muscularis 9 : Tumor invades subserosal
propria connective tissue, without
* pT2b: Tumor invades subserosa involvement of visceral peritoneum or
: Tumor penetrates serosa (visceral adjacent structures — used to be T2b
peritoneum) without invasion of . : Tumor involves serosa (visceral
adjacent structures peritoneum) or adjacent structures
: Tumor directly invades adjacent « pT4a: Tumor invades serosa (viscera
structures peritoneum) - used t 3
= pT4b: Tumor invades adjac
structures — used to be T4 (by itself)

11/3/2011
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The T Dilemma

= Abundant evidence shows that there are
significant differences between T2 lesions
in the old 6t edition staging system

0ld T2a = invasion of muscularis propria
0ld T2b = invasion of subserosa

Gastric tumor staging now more closely
resembles that of the rest of tubular Gl tract (i.e.
T2-T4 stages based on invasion into muscularis
propria, subserosa, and serosa/adjacent
structures, respectively),

Stomach
Prior AJCC TNM Staging
Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
\[0] No regional lymph node metastasis

N1 Metastasis in 1 to 6 perigastric lymph nodes
N2 Metastasis in 7 to 15 perigastric lymph nodes

N3 Metastasis in greater than 15 perigastric lymph
nodes

Distant Metastasis (M)

« MX Distant metastasis cannot be assessed
« MO No distant metastasis

= M1 Distant metastasis

Stomach
New 2010 AJCC TNM Staging

Regional Lymph Nodes (N)
NX Regional lymph nodes cannot be assessed
\[0] No regional lymph node metastasis
N1 Metastasis in 1 to 2 perigastric lymph nodes
N2 Metastasis in 3 to 6 perigastric lymph nodes
N3 Metastasis in 7 or more perigastric lymph nodes
# N3a Metastasis in 7 to 15 perigastric lymph nodes
# N3b Metastasis in 16 or more perigastric lymph nodes

Distant Metastasis (M)
« pM1 Distant metastasis
* Not applicable

11/3/2011
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Stomach
New 2010 AJCC TNM Staging

gional Lymph Nodes (N)
NX Regional lymph nodes cannot be assessed
(\[] No regional lymph node metastasis
N1 Metastasis in 1 to 2 perigastric lymph nodes
N2 Metastasis in 3 to 6 perigastric lymph nodes (used to
be part of N1)
N3 Metastasis in 7 or more perigastric lymph nodes
#« N3a Metastasis in 7 to 15 perigastric lymph nodes (used
to be N2)
#* N3b Metastasis in 16 or more perigastric lymph nodes
(used to be N3 by itself)

Stomach Stage Groupings
. 6t edition (top) and 7t edition (bottom)
The N Dilemma A itheiliiose

+  Overall analysis of the data did not
demonstrate a statistically significant cutoff
value for any number of positive LNs >6
But!... (not surprisingly)

Studies have shown survival is worse the
more positive lymph nodes a patient has
= Therefore, N3 is broken into N3a (7-15 positive
nodes) and N3b (greater than 16 positive
nodes)

Stomach Stage Groupings

6t edition (top) and 7t edition (bottom)

The N Dilemma

Overall analysis of the data did not

demonstrate a statistically significant cutoff

value for any number of positive LNs >6

But!... (not surprisingly)

Studies have shown survival is worse the

more positive lymph nodes a patient has
Therefore, N3 is broken into N3a (7-15 positive

nodes) and N3b (greater than 16 positive
nodes)

7t ed
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The N Dilemma
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Stomach
The N Dilemma

7t ed

Overall analysis of the data did not

demonstrate a statistically significant cutoff

value for any number of positive LNs >6

But!... (not surprisingly)

Studies have shown survival is worse the

more positive lymph nodes a patient has
Therefore, N3 is broken into N3a (7-15 positive
nodes) and N3b (greater than 16 positive

Stage Groupings

6™ edition (top) and 7t edition (bottom)

Stage Groupings

6t edition (top) and 7t edition (bottom)

Stage Groupings

6t edition (top) and 7t edition (bottom)
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Stomach

I’'m not done, yet

= M1 category now encompasses positive
peritoneal fluid cytology

Non-staging related note:

= In October 2011, CAP proposed adding
additional elements to their protocol,
including detailed information of Her-2/neu
status

\ Colon

Colon
Prior AJCC TNM Staging
Primary Tumor (T)

= TX Primary tumor cannot be assessed
=« TO No evidence of primary tumor

Carcinoma in situ: intraepithelial or invasion of
lamina propria

Tumor invades submucosa

Tumor invades muscularis propria

Tumor invades through the muscularis
propria into the subserosa, or into non-
peritonealized pericolic or perirectal tissues
Tumor directly invades other organs or
structures, and/or perforates visceral
peritoneum

11/3/2011
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Colon
New 2010 AJCC TNM Staging
Primary Tumor (T)

= TX Primary tumor cannot be assessed
= TO No evidence of primary tumor
= Tis Carcinoma in situ: intraepithelial or
invasion of lamina propria
T1 Tumor invades submucosa
T2 Tumor invades muscularis propria

T3 Tumor invades through the muscularis
propria into pericolic tissues

T4a Tumor penetrates to the surface of the
visceral peritoneum

= T4b Tumor directly invades or is adherent to other
organs or structures

Colon
Prior AJCC TNM Staging
Regional Lymph Nodes (N)

= NX Regional lymph nodes cannot be assessed

« NO No regional lymph node metastasis

# N1 Metastasis in 1 to 3 regional lymph nodes

#« N2 Metastasis in 4 or more regional lymph nodes

Distant Metastasis (M)

& MX Distant metastasis cannot be assessed
« MO No distant metastasis
« M1 Distant metastasis

Colon
New 2010 AJCC TNM Staging

Regional Lymph Nodes (N)
= NX Regional lymph nodes cannot be assessed
= NO No regional lymph node metastasis
= N1 Metastasis in 1 to 3 regional lymph nodes
= N1a Metastasis in one regional lymph node
« N1b Metastasis in 2-3 regional lymph nodes
+ N1ic Tumor deposit(s) in the subserosa, mesentery,
or nonperitonealized pericolic or perirectal
tissues without regional nodal metastasis
Metastasis in four or more regional lymph nodes
+ N2a Metastasis in 4-6 regional lymph nodes

= N2b Metastasis in seven or more regional lymph
nodes

11/3/2011
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Colon
New 2010 AJCC TNM Staging

Distant Metastasis
* Not applicable

= M1 Distant metastasis
+« M1a Metastasis confined to one organ or site (e.g.
liver, lung, ovary, nonregional lymph node)
« M1b Metastasis in more than one organ/site or the
peritoneum

Colon
New 2010 AJCC Stage Grouping

Colon
New 2010 AJCC Changes

* What inspired stage grouping changes:
= Essentially, data* showed relative increased
importance of T category in survival
compared with N category
*i.e. T1-T2/N2 patients showed better survival
(62%) compared to T3-4/N2 patients (16%-43%)

= Thus the shift of T1-T2/N2 patients from stage IlIC to
stage IIIA/B

*i.e. T4/N1 patients showed worse survival (47%)
than T3/N1 patients (55%)
= Thus the shift of T4/N1 patients from IIB to IlIC
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New 2010 AJCC Stage Grouping
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Colon
New 2010 AJCC Changes

= What inspired N changes:

= The presence of N2 disease does not, by itself, confer
poor prognosis

= Patients with one involved lymph node (N1a) have
5% to 13% better 5-year survival than those with two
to three positive nodes (N1b)

« EXCEPT for T1/N1a versus T1/N1b (these have similar
survivals)

= Those with four to six involved nodes (N2a) have a
5% to 19% better survival than those with seven or
more positive nodes (N2b)

“Revised TN jorization for on National Survival Outcomes Data.” Journal of Clinical On

Colon
New 2010 AJCC TNM Staging

Regional Lymph Nodes (N)
= NX Regional lymph nodes cannot be assessed
= NO No regional lymph node metastasis
= N1 Metastasis in 1 to 3 regional lymph nodes
= N1a Metastasis in one regional lymph node
« N1b Metastasis in 2-3 regional lymph nodes
+ N1ic Tumor deposit(s) in the subserosa, mesentery,
or nonperitonealized pericolic or perirectal
tissues without regional nodal metastasis
Metastasis in four or more regional lymph nodes
+ N2a Metastasis in 4-6 regional lymph nodes

= N2b Metastasis in seven or more regional lymph
nodes
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But then there is N1c...

Tumor deposit(s) in the subserosa,
mesentery, or nonperitonealized
pericolic or perirectal tissues without
regional nodal metastasis

Which begs the question, “What, exactly, is a tumor deposit?”

Tumor Deposits

« Prior colonic AJCC staging:

= Stage lIA and IIB: Locally advanced cancer with spread
completely through or beyond colon wall (pT3 and pT4)

= Stage lll: Lymph node metastases (pN1-N2)

= Stage |V: Distant metastases (pM1)

Tumor deposits: foci of tumor in pericolonic adipose

tissue without definitive lymph node

= Such tumor deposits may represent discontinuous spread, lymph-

vascular spread with extravascular extension, or totally replaced
lymph nodes.

(Stage Ill) behaved as if they had distant metastases (Stage IV)

Tumor Deposits

So the staging folk knew they needed to do something
But where do they go? In the N category? Orin the M
category?

= Wasn't easy to tell which patients with tumor deposits would

behave like they had distant metastases

Not enough evidence, so they got placed into the N
category, but only if there were no other positive nodes.
If there were positive nodes, the tumors got classified
?ccording to the appropriate N category into which they
ell.

= In this case, the tumor deposits are relegated to an item worthy
of being diagnosed, but not worthy of influencing stage.
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This seems very silly,
and, in reality, is.

This seems very silly,
and, in reality,

But! It does ensure that patients who
might not have been treated with
chemotherapy before (i.e. as NO

patients) might now get that therapy
(as N1 patients)

That still doesn’t help us
determine which N1c
patients are going to act
like Stage IV patients

So people are very diligently trying
to better define tumor deposits
and what they mean
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Tumor Deposits

= Two kinds of tumor deposits (ignoring shape):

= Tumor deposits with lymphocytes °
= Tumor deposits without lymphocytes

11/3/2011
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A few notes...

= Rectal cancer and colon cancer showed strikingly similar SEER
outcomes
Future staging manuals will incorporate data with regard to:
= Tumor deposits (!)
= Radial margin status
= Molecular markers
= In February 2011, CAP amended their protocol to include “lymph
node ratio” (LNR) information
Number of positive nodes
Number of nodes examined

Hong KD et al. “Lymph node ratio as determined by the 7th edition of
the American Joint Committee on Cancer staging system predicts
survival in stage Ill colon cancer.” Journal of Surgical Oncology. Apr

Lung Cancer

= AJCC 6t edition was based on:

= 4,351 lung cancer patients treated at MD
Anderson Cancer Center from 1975 to 1988

= 968 lung cancer patients treated by the
National Cancer Institute Cooperative Lung
Cancer Study Group from 1977 to 1982.

That’s only 5,319 patients 20-30 years ago!

« AJCC 7t edition is based on:

= An international collection of more than
81,000 patients treated from 1990-2000.

11/3/2011
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Lung

Prior AJCC TNM Staging

Primary Tumor (T
X

Primary tumor cannot be assessed, or tumor proven by the presence of
malignant cells in sputum or bronchial washlngs but not visualized by imaging
or bronchoscopy
No evidence of primary tumor
Carcinoma in situ
in greatest dimension, surrounded by lung or visceral
Fleura without bronchoscopic evidence of invasion more proximal than the
bar bronchus (i.e. not in the main bronchus)
Tumor with any of the following features of size or extel
+ [More than 3 cmin greatest dimension
+ Involves main bronchus, z cm or more distal to the carina
+  Invades the visceral pleur
 asociatod ith atelsctash or obstructve pneumonitis that extends to the hilar region but does
notinvolve the entire lung
Tumor of any size which meets one of the following criteria:
+ Directly invades any of the following: chest wall (including superior sulcus tumors), diaphragm,
mediastinal pleura, parietal pericardium
+ Ortumor in the main bronchus less than 2 cm distal to the carina, but without involvement of the

+ Orassociated atelectasis or obstructive pneumonitis of the entire lung

Tumor of any size which meets one of the following criteria:

+ Invades the mediastinum, heart, great vessels, trachea, esophagus, vertebral body, carina
* Orseparate tumor nodules in the same lobe.

* Or tumor with malignant pleural effusion

Lung

New 2010 AJCC TNM Staging

Primary tumor cannot be assessed, or tumor proven by the presence of malignant
cells in sputum or bronchial washings but not visualized by imaging or bronchoscopy
No evidence of primary tumor
Carcinoma in situ
Tumor 3 cm or less in greatest dimension, surrounded by lung or visceral pleura,
without bronchoscopic evidence of invasion more proximal than the lobar bronchus
(i.e. not in the main bronchus)
« Tia Tumor 2 cm
= Tib Tumor more than 2 cm but s
Tumor more than 3 cm but 7 cm or les! OR tumor with any of Ihe !ollowmg features:
Involves main bronchus, 2 cm or more distal to the carina
Invades the visceral pleura
Associated with atelectasis or obstructive pneumonitis that extends to the hilar region but does
notinvolve the entire lung
T2a Tumor more than ut 5
T2b Tumor more than 5 cm but 7
Tumor which meels one of the following crlten
s More than 7 cm

Directly mvades any ofthe folowing: chest wal (incluing superior suus tumors), diaphragr,
mediastinal pleura, parietal pericardiu

Or tumor in the main bronchus less han 2 om disalto the carina, but without involvement of the

rina
Or associated atelectasis or obstructive pneumonits of the entire lung

Tumor of any size which meets one of the following criteria:

* Invades the mediastnum, hear, great vossels, rachea, osophagus, vetebral body, carina

. Sarate tumor nodules in a different ipsilateral

Lung
Prior AJCC TNM Staging

Primary Tumor (T}
X

Primary tumor cannot be assessed, or tumor proven by the presence of
malignant cells in sputum or bronchial washings but not visualized by imaging
or bronchoscopy
No evidence of primary tumor
Carcinoma in situ
Tumor 3 cm or less in greatest dimension, surrounded by lung or visceral
pleura, without bronchoscopic evidence of invasion more proximal than the
lobar bronchus (i.e. not in the main bronchus;
Tumorwnh any of the following features of size or extent:
than 3 cm in greatest dimension

ivokves mai roneiis, 2 am of more dfal o the carina

Invades the visceral pleura

Associated with atelectasis or obstructive pneumonitis that extends to the hilar region but does

notinvolve the entire lung
Tumor of any size which meets one of the following criteria:

+ Directly invades any of the following: chest wall (including superior sulcus tumors), diaphragm,
mediastinal pleura, parietal pericardium

+ Ortumor in the main bronchus less than 2 cm distal to the carina, but without involvement of the
*_ Orassociated atelectasis or obstructive pneumoniti of the entire lung
Tumor of any size which meets one of the following criteri

s, trachea, esophagus, vertebral body, carina

11/3/2011

25



Primary Tumor (T
« TX

Lung
New 2010 AJCC TNM Staging

Primary tumor cannot be assessed, or tumor proven by the presence of malignant
cells in sputum or bronchial wash\ngs but not visualized by imaging or bronchoscopy
TO No evidence of primary tumor
Tis Carcinoma in situ
il Tumor 3 cm or less in greatest dimension, surrounded by lung or visceral pleura,
without bronchoscopic evidence of invasion more proximal than the lobar bronchus
(i.e. not in the main bronchus)
- Tia Tumor 2 cm
= Tib Tumor more s ion
Tumor more than 3 cm o OR tumor with any of the following features:
+ Involves main bronchus, 2 cm or more distal to the carina
. Invades the visceral pleura
Associated with atelectasis or obstructive pneumonitis that extends to the hilar region but does
notinvolve the entire lung
T2 Tumor more th
Tumor more th ¥y
Tumor which meets one of the lollowlng cnlena
han 7 cm

ly invades any of the following: chest wall (including superior sulcus tumors), diaphragm,
stinal pleura, parietal pericardium
* Ortumorin the main bronchus less than 2 cm distal to the carina, but without involvement of the
carina
* Orassociated atelectasis or obstructive pneumonitis of the entire lung
Tumor of any size which meets one of the following criteria:
+ Invades the mediastinum, heart, great vessels, rachea, esophagus, vertebral body, carina
I lobe

Lung
Prior AJCC TNM Staging

Regional Lymph Nodes (N

B

NX Regional lymph nodes cannot be assessed

\[0] No regional lymph node metastasis

N1 Metastasis to ipsilateral peribronchial and/or ipsilateral
hilar lymph nodes, and intrapulmonary nodes including
involvement by direct extension of the primary tumor

N2 Metastasis to ipsilateral mediastinal and/or subcarinal
lymph node(s)

\K] Metastasis to contralateral mediastinal, contralateral
hilar, ipsilateral or contralateral scalene, or
supraclavicular lymph node(s)

Distant Metastasis

MX Distant metastasis cannot be assessed

MO No distant metastasis

M1 Distant metastasis [includes separate tumor nodule(s)
in a different lobe (ipsilateral or contralateral)]

Lung
New 2010 AJCC TNM Staging

gional Lymph Nodes (N) No changes!

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis to ipsilateral peribronchial and/or ipsilateral
hilar lymph nodes, and intrapulmonary nodes including
involvement by direct extension of the primary tumor

N2 Metastasis to ipsilateral mediastinal and/or subcarinal
lymph node(s)
Metastasis to contralateral mediastinal, contralateral
hilar, ipsilateral or contralateral scalene, or supraclavicular
lymph node(s)

tant Metasta: M

Not applicable

M1a Separate tumor nodule(s) in a contralateral lobe, tumor
with pleural nodules, or malignant pleural (or pericardial)
effusion

M1b Distant metastasis

11/3/2011
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Lung
New 2010 AJCC TNM Staging

Regional Lymph Nodes (N No changes!
NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis to ipsilateral peribronchial and/or ipsilateral
hilar lymph nodes, and intrapulmonary nodes including
involvement by direct extension of the primary tumor

N2 Metastasis to ipsilateral mediastinal and/or subcarinal
lymph node(s)

N3 Metastasis to contralateral mediastinal, contralateral
hilar, ipsilateral or contralateral scalene, or supraclavicular
lymph node(s)

Distant Metastasis (M

= Not applicable

* Mila Separate tumor nodule(s) in a contralateral lobe, tumor
with pleural nodules, or malignant pleural (or pericardial)
effusion

# M1b Distant [in an organ far, far away...] metastasis

bung T T
New 2010

AJCC

Stage
Grouping

Lung
New 2010 AJCC Changes
=« What inspired T1-T3 changes:

Deaths

pT1, <=2cm 492/ 1816
582/ 1653 113
1311/ 2822 a1

5 10

Wears After Surﬁefy
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New 2010 AJCC TNM Staging

Primary Tumor (T
™

Primary tumor cannot be assessed, or tumor proven by the presence of malignant
cells in sputum or bronchial wash\ngs but not visualized by imaging or bronchoscopy
TO No evidence of primary tumor
Tis Carcinoma in situ
il Tumor 3 cm or less in greatest dimension, surrounded by lung or visceral pleura,
without bronchoscopic evidence of invasion more proximal than the lobar bronchus
(i.e. not in the main bronchus)
« Ta Tumor 2 cm or les:
= Tib Tumor more than 2 cm but
Tumor more than 3 cm but 7 cm or less OR (umor wl(h any of lhe 'ollowlng features:
Involves main bronchus, 2 cm or more distal to the carina
Invades the visceral pleur

Rasodieled it aicketasi or cstructive pneumonits that extends to the hilar region but does
notinvolve the entire lung

T2a Tumor more than 3

=
Tumnr which meets one of the following criteri:
. H,m, than 7 cm

i85 any of the following: chest wall (including superior sulcus tumors), diaphragm,
ibecn oo Al ol 8

Or tumor in the main bronchus less than 2 cm distal to the carina, but without involvement of the
carina

* Orassociated atelectasis or obstructive pneumonitis of the entire lung

Tumor of any size which meets one of the following criteria:

+ Invades the mediastinum, heart, great vessels, rachea, esophagus, vertebral body, carina
+ Orseparate tumor nodules in a different ipsilateral lobe

Lung
New 2010 AJCC Changes
« What inspired T4 and M changes

pT4 by same-lobe nodules

PT4 by other T4 factor 54/ 340 ERPPS  Rari-porta Retal. T
Lung Cancer Staging Project Proposals
forthe Revision of the T Descripors in
th Forhoming (Sevent) h
TNM Ciassifcation for Lu
Joumal o Thorace Oncology 2007

Jolume 60

9
k-]
#

‘Years After Surg

Lung
New 2010 AJCC TNM Staging

Tumor (T

Tumor 3 cm o less in greatest dimension, surrounded by lung or visceral pleura, without bronchoscopic
evidence ofinvasion more proximal than the lobar bronchus ie. no in the main bronchus)

= Tla g t dimension

- Tib Tumcv mol

= T2a  Tumormore than ess in greatest dimension
= T2b  Tumormore than 5 test dimer

“Tumor which meets one of the following criteria:
= More than 7 cm

Tumor of any size which meets one of the following criteria:

ont ipsilateral lobe

Distant Metastasis (M)
T TR

= Mia Separate tumor nodule(s) in a contralateral lobe, tumor with pleural nodules, or malignant pleural (or
pericardial) effusion

Mib  Distant metastasis
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Liver (intrahepatic bile ducts)
Prior AJCC TNM Staging

(actually combined with HCC System)

Fiimary Tumor

TX Primary tumor cannot be assessed

TO Non evidence of primary tumor

T Sowizry tumor without vascule itvasion

T2 Solitary tor with vasa '&F invasion or
multiple tum&:z merZ more than 5 cm

T3 Multiple tumor= Mo« than 5 cm or tumor involving
major brezich of the porial »r hepatic vein(s)

T4 Turui(s) with direct invasion <7 =djacent organs
uther than the gallbladder or with p&"eration of
visceral peritoneum

The 6" edition AJCC staging system for liver tumors was based
on data usively from patients with HCC

Intrahepatic bile ducts
New 2010 AJCC TNM Staging

Primary Tumor

& TX Primary tumor cannot be assessed

« TO No evidence of primary tumor

 Tis Carcinoma in situ (intraductal tumor)

& T1 Solitary tumor without vascular invasion
* T2a Solitary tumor with vascular invasion

& T2b Multiple tumors with or without vascular
invasion

* T3 Tumor perforating the visceral peritoneum or
involving the local extrahepatic structures by
direct invasion

« T4 Tumor with periductal invasion

Nathan H, et al. “A proposed staging system for intrahepatic cholangiocarcinoma.” Ann Surg Oncol. 2009 Jan;16(1):14-22

29



11/3/2011

What happened to tumor size!?

Intrahepatic bile ducts
New 2010 AJCC TNM Staging

Primary Tumor
TX Primary tumor cannot be assessed

= TO No evidence of primary tumor

Carcinoma in situ (intraductal tumor)

T1 Solitary tumor without vascular invasion
Solitary tumor with vascular invasion
!\/Iultiple tumors with or without vascular
invasion
Tumor perforating the visceral peritoneum or
involving the local extrahepatic structures by
direct invasion

Tumor with periductal invasion

What happened to tumor size!?

It doesn’t matter for cholangiocarcinoma.’

1. Nathan H, et al. “A proposed staging system for intrahepatic cholangiocarcinoma.” Ann Surg Oncol. 2009 Jan;16(1):14-22.
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Also...

Multiple tumors and vascular invasion had similar effects
on prognosis, but the presence of both of these factors
did not confer additional risk beyond either one alone?

1. Nathan H, et al. “A proposed staging system for intrahepatic cholangiocarcinoma.” Ann Surg Oncol. 2009 Jan;16(1):14-22.

Intrahepatic bile ducts
New 2010 AJCC TNM Staging

Primary Tumor
TX Primary tumor cannot be assessed
« TO No evidence of primary tumor
Carcinoma in situ (intraductal tumor)
T1 Solitary tumor without vascular invasion
Solitary tumor with vascular invasion

Multiple tumors with or without vascular
invasion

Tumor perforating the visceral peritoneum or
involving the local extrahepatic structures by
direct invasion

Tumor with periductal invasion

Intrahepatic bile ducts
New 2010 AJCC TNM Staging

Regional Lymph Nodes (N)

= NX Regional lymph nodes cannot be assessed
& NO No regional lymph node metastasis

= N1 Regional lymph node metastasis

Distant Metastasis (M)
= Not applicable

= M1 Distant metastasis
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Intrahepatic bile ducts
New 2010 AJCC Stage Grouping

Intrahepatic bile ducts
New 2010 AJCC Stage Grouping

And the best system is...

11/3/2011
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Oris it?

= Farges O. “AJCC 7t edition of TNM staging accurately
discriminates outcomes of patients with resectable
intrahepatic cholangiocarcinoma: by the AFC-IHCC-2009

study group.” Cancer. May 15, 2011.

=« CONCLUSIONS: The 7th edition is clinically relevant and may be
applicable worldwide, provided routine lymphadenectomy at the time
of surgery for IHCC becomes the standard of care.

Ribero D et al. “Comparison of the prognostic accuracy of the
sixth and seventh editions of the TNM classification for
intrahepatic cholangiocarcinoma.” HPB Oxford. 2011 Mar.

« CONCLUSIONS: The new seventh edition of the AJCC/UICC
Staging System proved to be adequate although further studies are
need to confirm its superiority compared with the previous edition.

11/3/2011

Hepatocellular

p L

Liver (hepatocellular carcinoma)
Prior AJCC TNM Staging

Primary Tumor

X Primary tumor cannot be assessed

TO No evidence of primary tumor

« T1 Solitary tumor without vascular invasion

T2 Solitary tumor with vascular invasion or
multiple tumors none more than 5 cm

T3 Multiple tumors more than 5 cm or tumor
involving major branch of the portal or hepatic
vein(s)

T4 Tumor(s) with direct invasion of adjacent
organs other than the gallbladder or with
perforation of visceral peritoneum
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Hepatocellular carcinoma

New 2010 AJCC TNM Staging

Primary Tumor (T)

pTX
pTO
pT1
pT2

pT3a
pT3b

pT4

TABLE 3
Mthvariate Analysds Using the Seratified Cox Propertionsl Harard

Cannot be assessed

No evidence of primary tumor

Solitary tumor without vascular invasion

Solitary tumor with vascular invasion or multiple tumors none
more than 5 cm

Multiple tumors more than 5 cm

Single tumor or multiple tumors of any size involving a major
branch of the portal vein or hepatic veins

Tumor(s) with direct invasion of adjacent organs other than
the gallbladder or with perforation of visceral peritoneum

Vartable

Medlel by Assoclated Liver Disease H

The Importance
of Vascular Invasion

Ikai | et al. “Reevaluation of prognostic factors for
M survival after liver resection in patients with
hepatocellular carcinoma in a Japanese nationwide
survey.” Cancer 2004;101(4):796-802.

TABLE 3

Mthvariate Analysds Using the Seratified Cox Propertionsl Harard

Vartable

Medlel by Assoclated Liver Disease H

The Importance
of Vascular Invasion

Ikai | et al. “Reevaluation of prognostic factors for
survival after liver resection in patients with
hepatocellular carcinoma in a Japanese nationwide
survey.” Cancer 2004;101(4):796-802.

11/3/2011
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Hepatocellular carcinoma
New 2010 AJCC TNM Staging

Primary Tumor (T)

pTX Cannot be assessed

pTO No evidence of primary tumor

pT1 Solitary tumor without vascular invasion

pT2 Solitary tumor with vascular invasion or multiple tumors none
more than 5 cm

pT3a Multiple tumors more than 5 cm

pT3b Single tumor or multiple tumors of any size involving a major
branch of the portal vein or hepatic veins

pT4 Tumor(s) with direct invasion of adjacent organs other th:
the gallbladder or with perforation of visceral peritoneum

HCC
New 2010 AJCC Stage Grouping

HCC
New 2010 AJCC Stage Grouping

The Verdict

# Cheng CH et al. “Evaluation of the new AJCC staging
system for resectable hepatocellular carcinoma.” World
Journal of Surgical Oncology. Sept 2011.

= CONCLUSIONS: In terms of 5-year survival rates, the TNM-7 system
is capable of stratifying post-hepatectomy HCC patients into stages I, II,
and Il but is unable to stratify stage Ill patients into stages IlIA, [1IB and
IlIC. Lack of tumor encapsulation, AST values >68 U/L, blood loss >500
mL, and AFP values >200 ng/mL are independent prognostic factors
affecting long-term survival.
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Prostate
Prior AJCC TNM Staging

Primary Tumor (T)
Not identified
pT2: Organ confined
# *pT2a: Unilateral, involving one-half of 1 side or less

«*pT2b: Unilateral, involving more than one-half of 1
side but not both sides

« *pT2c: Bilateral disease
pT3: Extraprostatic extension
=pT3a: Extraprostatic extension
« pT3b: Seminal vesicle invasion
pT4: Invasion of bladder and/or rectum

*Note: There is no pathologic T1 classification. Subdivision of pT2 disease is problematic and has
not proven to be of prognostic significance.

Prostate
New 2010 AJCC TNM Staging

rimary Tumor (T)
= Not identified
« pT2 Organ confined
# *pT2a: Unilateral, involving one-half of 1 side or less
# *pT2b: Unilateral, involving more than one-half of 1 side
but not both sides
« *pT2c: Bilateral disease
Extraprostatic extension
« pT3a: Extraprostatic extension or microscopic invasion of
bladder neck

# pT3b: Seminal vesicle invasion
pT4 Invasion of rectum, levator muscles and/or pelvic
wall

*Note: There is no pathologic T1 classification. Subdivision of pT2 disease is problematic and
has not proven to be of prognostic significance.

11/3/2011
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Prostate
Bladder Neck Involvement

= In 6% edition, any bladder involvement = T4
* Aydin et al (2004) found that positive bladder neck
margins were worse than positive margins elsewhere*

- *but, the risk of progression was less than
other T4 lesions

= Yossepowitch O et al (2000) and Dash A et al (2002)
found that bladder neck involvement (T4) wasn’t as bad
as seminal vesicle involvement (T3b)

Prostate
Bladder Neck Involvement

# |n 6™ edition, any bladder involvement = T4
= Aydin et al (2004) found that positive bladder neck
margins were worse than positive margins elsewhere*

= *but, the risk of progression was less than
other T4 lesions

* Yossepowitch O et al (2000) and Dash A et al (2002)
found that bladder neck involvement (T4) wasn’t as bad
as seminal vesicle involvement (T3b)

Prostate
New 2010 AJCC TNM Staging

Primary Tumor (T)
= Not identified
« pT2 Organ confined
# *pT2a: Unilateral, involving one-half of 1 side or less
# *pT2b: Unilateral, involving more than one-half of 1 side
but not both sides
« *pT2c: Bilateral disease
Extraprostatic extension
« pT3a: Extraprostatic extension or microscopic invasion of
bladder neck
# pT3b: Seminal vesicle invasion
pT4 Invasion of rectum, levator muscles and/or pelvic
wall

*Note: There is no pathologic T1 classification. Subdivision of pT2 disease is problematic and
has not proven to be of prognostic significance.
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Prostate
New 2010 Anatomic Stage /
Prognostic Groups

N O L (N G
N o =
[FoesJamos |
[
Gleasons 6
Gleason <
Gleason 7
Gleason< 7
Gleason X
Any Gleason
Any Gleason
Gleason 2 8
Any Gleason
Any Gleason
Any Gleason
M1 Any Gleason

Prostate stage grouping

Incidence of lymph node metastasis is <4%

PSA - most important predictor of biochemical
recurrance after radiotherapy

Gleason score - most important predictor of death
Prior AJCC system had essentially been abandoned

= Replaced by risk stratification schemes using PSA and Gleason
score

So new AJCC system includes PSA and Gleason score
in its staging groupings

Roach M etal. Staging for prost wcer o pretreatment prost

A Joke

Three buddies were talking about death and dying.
One asked, "When you're in your casket and friends
and family are mourning you, what would you like to
hear them say about you?"

The first guy says, "l would like to hear them say that
| was a great pathologist of my time and a great family
man."

The second man says, "l would like to hear that | was
the best oncologist in history and a wonderful husband."

The last guy says, "I would like to hear them say
LOOK, HE'S MOVING!!"

38



11/3/2011

39



