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Colorectal Cancer Reporting
•Subjective interpretative issues

• How do I recognize a T4 tumor?

•Microscopic disease in lymph nodes
• Can I ignore isolated tumor cells?

•Tumor deposits and lymph nodes

•Staging neoadjuvantly treated (rectal) cancers
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Treatment Implications of Tumor Stage

• Stage I (T1-T2, N0, M0): Surgical resection

• Stage II (T3-T4, N0, M0): Surgical resection, potential adjuvant 
chemotherapy in high-risk cases

• Stage III (any T, N1 or N2, M0): Usually surgical resection and 
adjuvant/neoadjuvant chemotherapy + radiation
• Some rectal cancers treated with radiation and chemotherapy alone

• Stage IV (any T, any N, M1): Chemotherapy with potential 
surgery in selected cases
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High-Risk Features of Stage II Cancers
• Clinical features

• Colonic obstruction by tumor

• Colonic perforation

• Pathologic features
• Tumor penetration of serosa (pT4a)

• Close, indeterminate, or positive margins

• High-grade (G3-G4) features in a microsatellite stable (MSS) tumor

• Inadequate lymph node sampling (<12 negative nodes)

• Lymphovascular or venous invasion

• Perineural invasion

Benson, et al. J Natl Compr Canc Netw 2018; 16(4): 359-369.
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Recognition of pT4
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TNM Staging of Tumor (T)
•pTis: Tumor limited to muscularis mucosae

•pT1:  Tumor limited to submucosa

•pT2:  Tumor limited to muscularis propria

•pT3:  Tumor extends into pericolic tissue

•pT4:  Tumor penetrates serosa (pT4a) or   
invades adjacent organs (pT4b)
• pT4a is established risk factor for peritoneal recurrence
• pT4a, N0 has worse prognosis than pT1-3, N0



Histologic criteria for serosal penetration

Tumor cells on peritoneal surfaceTumor present at peritoneal surface
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The Importance of Gross Examination



Fat is not circumferential on the abdominal colon



Fat is not circumferential on the abdominal colon

Epiploica

Taenia

Fat wrapping over tumor



Serosal penetration

Circumferential fat in area of the tumor



Serosal penetration

Adhesions on serosa



Serosal penetration

Circumferential fat with adhesions

Piece of adherent omentum



Serosal penetration

Take sections here



Peritoneal penetration

Mesothelium-lined surface

Cancer
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Features of Serosal Penetration
(Localized Peritoneal Involvement)
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Significance of Serosal Penetration

Shepherd, et al. Gastroenterology 1997; 112: 1096-1102.

LP1

LP2LP3

LP4

• Local peritoneal involvement

• Free tumor cells on serosal surface 
(LP4)

• Tumor present at surface (LP3)

• Tumor within 1 mm of serosa (LP2)

• Tumor clear of serosa without 
reaction (LP1)



Previously accepted histologic criteria for serosal penetration (pT4a) according to 7th edition of AJCC/UICC

Free tumor cells on peritoneal surface (LP4)Tumor present at peritoneal surface (LP3)



Tumor <1 mm from serosal reaction (LP2) staged as pT3 in 7th edition of AJCC/UICC staging system



Tumor <1 mm from serosal reaction (LP2) staged as pT3 in 7th edition of AJCC/UICC staging system
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Significance of Serosal Penetration

Snaebjornsson, et al. Int J Cancer 2014; 135(2): 467-478.

pT1-2

pT3, LPI1

pT3, LPI2

pT4a, LPI4

pT4b, LPI1-3

pT4b, LPI4

Cancer-specific survival as a function of pT and LPI

Tumors close to the peritoneal surface 
that are accompanied by a serosal 

reaction are associated with survival 
rates in between those of tumors distant 
from peritoneal surface (pT3, LPI1) and 

those at the peritoneal surface
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Understaging pT4a

•120 colon cancers staged according 
to AJCC 7th ed.

•Serosal cytology smears on all cases

Panarelli, et al. Am J Surg Pathol 2013; 37(8):  1252-1258.

• Tumor at serosa (pT4a)
• 55% positive cytology
• 6% peritoneal 

recurrence

• Tumor <1 mm from 
serosal reaction (pT3)

• 46% positive cytology
• 8% peritoneal 

recurrence
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Panteleon Vasquez, et al. Mod Pathol 2021; 34(1): 131-140

Significance of Serosal Penetration

Survival Rate
pT4a vs pT3>1mm 

from serosa
pT3< 1mm vs pT3>1mm 

from serosa
pT4a vs pT3<1mm 

from serosa
P Value

5-year recurrence free rates <0.001 <0.001 1.00

5-year recurrence free rates among 
lymph node negative patients

<0.001 0.026 0.54 <0.001

5-year survival rates <0.001 <0.001 0.99 <0.001

5-year survival rates in lymph 
node-negative patients

<0.001 <0.001 0.09 <0.001
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Defining pT4a
•Tumor invades the visceral peritoneum

•Tumor cells on, or at, peritoneal surface 
microscopically

•Continuous invasion of tumor through areas of 
inflammation to the peritoneal surface

•Gross perforation through the tumor



Tumor that communicates with serosa through necrosis and inflammation is pT4a



Cancer in a sea of neutrophils
Mesothelium

Tumors communicating with serosal surface through abscessesare staged as pT4a



Tumor <1 mm from serosal reaction (LP2)

Tumor communicates with serosa through inflamed granulation tissue—biologic behavior that of pT4a



Tumor communicates with serosa through inflamed granulation tissue—biologic behavior that of pT4a



Subtle features of serosal penetration

Expanded connective tissue with layered inflammation and granulation tissue



Mesothelium

Tumor cells

New surface

Mesothelial cells



Look in clefts between fat lobules—this is pT4a



Mesothelium

Tumor

Look in clefts between fat lobules—this is pT4a



Subtle features of serosal penetration: Look in inflamed septa in fat

Mesothelium

Cancer
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Gross Perforation is at Least pT4a, 
Regardless of Histologic Findings



Perforation through cancer with extensive necrosis



Fibrin deposits over site of perforation



Gross perforation of colon cancer

Might think pT3, but this is not normal serosa



Mesothelial cells

Fibrin

Cancer
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Clues to Serosal Penetration
• Examine the gross specimen

• Serosal abnormalities in close proximity to tumor
• Inflammatory reaction

• Fibrin or hemorrhage

• Mesothelial hyperplasia

• Mesothelial cells admixed with inflammation near serosa 

• Look in the clefts in the fat, especially when inflamed

• Peritumoral abscesses tracking to serosal surface

• Obtain cytology smears or get levels for tough cases
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Lymph Nodes and Tumor Deposits
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Small Lymph Node Deposits
•Micrometastases (0.2-2 mm)

• Classified as positive node
• If only positive node, categorized as pN1 

• Isolated tumor cells (single clusters <0.2 mm) 
• Classified as negative node
• If the only questionable node has a tiny cluster (<0.2 mm), 

then it is categorized as pN0 (i+)
• Denotes “isolated tumor cells”, not “immunopositive”



pN1 (mi) for deposits 0.2-2 mm—consider a positive lymph node



Isolated tumor cells (single clusters): pN0(i+)

Courtesy of Dr. Alexandros Polydorides, Mount Sinai Medical School, New York, NY



Courtesy of Dr. Alexandros Polydorides, Mount Sinai Medical School, New York, NY

Isolated tumor cells (single clusters): pN0(i+)
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Isolated Tumor Cells pN0(i+)

• Biologic significance not entirely 
clear

• Limited data, mostly in breast 
cancer

• Guanylyl cyclase 2C (GUCY2C) 
• Colonic epithelium and 

adenocarcinoma 

• Stage II colon cancer at risk for 
recurrence

Sargent, et al. Ann Surg Oncol 2011; 18(12): 3261-3270. 
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Tumor Deposits
•Peritumoral cancer nodule without residual nodal 

structure
• Within regional lymph drainage of tumor

•Possible explanations
• Lymph node metastasis with complete node effacement
• Lymphovascular, venous, or perineural invasion with 

extavascular/extraneural extension

•Poor prognostic factor, independent of T and N

Ueno, et al. Am J Surg Pathol 2014; 207(1):  70-77.
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TNM Staging of Tumor Deposits over Time
TNM Staging System Major Changes

AJCC 4th edition (1987) Introduction of N3 category (tumor along a named artery)

AJCC 5th edition (1997) Removal of N3 category

Tumor deposit 3 mm rule

AJCC 6th edition (2002) 3 mm rule replaced by contour rule

Isolated tumor cells considered negative

AJCC 7th edition (2009) Subclassification of N1 (N1a and N1b) and N2 (N2a and N2b)

Peritumoral deposits classified as N1c, 

if no other regional lymph node metastases

AJCC 8th edition (2017) Same as AJCC 7th edition
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TNM Staging AJCC 5th Edition 
“3 mm Rule” for Classifying Tumor Deposits
•<3 mm considered extension of 

tumor
• Staged in T category (pT3)

•>3 mm considered replaced 
lymph node
• Staged in N category

•Reproducible, but clinically 
irrelevant
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TNM Staging AJCC 6th Edition 
“Contour Rule” for Classifying Tumor Deposits

Round nodule considered lymph node
Staged in N category

Irregular nodule staged in T category 
(problematic if tumor T1 or T2)
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TNM Staging AJCC 8th Edition 
pN1c Classification of Tumor Deposits
• Initially intended to identify patients with Stage I or II 

disease “at risk” for disease recurrence

•Classified in the “N” category to upstage patients for 
potential adjuvant therapy

• “N1c” chosen to denote these individuals for long 
term follow up in large, multi-institutional studies

•Now recognized as independent prognostic factor
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Puppa, et al.  Mod Pathol 2007;20:843-55.

Survival According to Number and Type of Tumor Deposits
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TNM Staging AJCC 8th Edition 
Reporting of Peritumoral Deposits

If impression is that nodule represents a 
replaced lymph node, stage as N1a, N1b, 
N2a, or N2b

Tumor deposits are counted
Staged as N1c if all nodes negative
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Interobserver Variability in Classification
•7 “GI” pathologists reviewed 25 virtual slides of tumor 

nodules, classifying each as a tumor deposit or lymph 
node metastasis

•Complete agreement in 11 cases (44%)
•All agreed on diagnosis of lymph node in 5 cases
•All agreed on diagnosis of tumor deposit in 6 

cases

Rock, et al. Arch Pathol Lab Med 2014; 138(5): 636-642.
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Helpful Diagnostic Features
• Effaced lymph node

• Round shape

• Peripheral rim of lymphocytes

• Capsule

• Peripheral lymphoid follicles

• Subcapsular sinus

• Tumor deposits
• Irregular contour

• Not surrounded by capsule (parallel collagen fibrils)

• Sometimes near arteries (reflecting effaced veins)

• No organized lymphoid tissue

Rock, et al. Arch Pathol Lab Med 2014; 138(5): 636-642.



Lymph node or tumor deposit?
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Does Distinguishing Tumor Deposits from Lymph 
Node Metastases Matter?

•Not really

•Goal is to identify high-risk 
patients 

•Prompt adjuvant therapy

•Whether considered lymph 
node metastasis or deposit, 
patient similarly treated



Venous invasion is not a tumor deposit 



Peritoneal seeding is M1 disease (M1c in AJCC 8th edition), not a tumor deposit
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Reporting Tumor Deposits and N1c
•Tumor nodule in regional lymph drainage

• No residual lymph node architecture

•Tumor deposit may be considered if a nodule cannot 
be classified as
• Lymph node
• Lymphatic vessel invasion
• Venous invasion (in or around vein)
• Perineural invasion (in or around nerve)



PATHOLOGY & LABORATORY MEDICINE

Reporting Tumor Deposits and N1c
•Tumor deposits do not affect T stage

•Do not add tumor deposits to total positive lymph node 
count
• Separately documented (and counted)

• The more deposits there are, the worse the prognosis (1-4, >5)

•Do not use N1c if any lymph nodes contain metastases

•N1c does not imply more advanced stage than N1a or N1b
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Tumor Staging in the Neoadjuvant Setting
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Neoadjuvant Chemoradiation
•Generally reserved for advanced rectal cancer (T3, T4, 

and/or positive nodes)

• Improves resectability (“downstaging”)

•Reduces risk of local recurrence

•Better prognosis in cases that show a complete 
response to therapy

•Denote pathologic stage with “y” prefix



Treated rectal carcinoma

Ulcerated, indurated area



Treated rectal carcinoma

Mural fibrosis



Only viable tumor used to assign stage

Mucin extending into another organ does not count

Prostate



Lymph node containing acellular mucin, not used to assign stage



PATHOLOGY & LABORATORY MEDICINE

Response to Neoadjuvant Therapy 
Independent Prognostic Factor in Rectal Cancer
• Acellular mucin is not used to assign tumor stage, lymph node stage, or evaluate 

margins

• Stage the tumor and lymph nodes based on extent of viable tumor only

• Tumor regression assessed in primary tumor, not lymph nodes or distant sites

Tumor Regression Grade Findings in Resection Specimen

Grade 0 Complete response (no viable tumor cells)

Grade 1 Near-complete response (residual single cells or rare small groups)

Grade 2 Partial response (tumor regression with more than single cells and 
small groups)

Grade 3 Poor, or no, response (tumor outgrowing fibroinflammatory mass)

Ryan, et al. Histopathology 2005; 47(2): 141-146.



What about acellular mucin in a lymph node of untreated patient?
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Significance of Mucin in Lymph Nodes of 
Untreated Patients

•16 cases of acellular mucin 
lymph nodes of untreated 
cancers
• 83% MMR-D in right colon

•34 pN0 controls

•25 pN1 untreated controls 

71Lapinski, et al. Virchows Arch 2022; 481(1): 63-72.
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Acellular Mucin in Lymph Nodes of 
Untreated Patient
•Very few data one way or the other

•Some authors treat as N0, others as N1
• Recommendations to level, get keratins, and call positive (why?)

•UICC suggests considering positive

•AJCC does not address, 
• Acellular mucin in lymph nodes draining appendiceal mucinous 

tumors are staged as negative
Gandhi, et al. Int Arch Med 2015; 8(72): 1-3.
Foong, et al. Histopathology 2016; 69(3): 527-528.
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Reporting Colorectal Cancer Cases
Take Home Points
• Primary tumor stage

• Serosal penetration is under-diagnosed and likely single most important feature 
to identify in Stage II tumors

• Lymph node issues
• Isolated tumor cells (<0.2 mm) are classified as negative lymph nodes

• Document tumor deposits
• Do not add to lymph node count or tumor stage

• N1c limited to cases that are otherwise node-negative

• Acellular mucin in lymph nodes
• Should not contribute to overall stage assignment (but levels may help)



PATHOLOGY & LABORATORY MEDICINE

THANK YOU


