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Circumferential Resection Margin (CRM)

• CRM is the radial/non-peritonealized soft-
tissue margin, created surgically by dissecting 
the retroperitoneal / subperitoneal aspect 
around the rectal tumor

• Since the lower rectum is entirely 
extraperitoneal, the radial margin extends 
circumferentially, referred to as the 
circumferential radial margin.

• CRM involvement in the rectum carries a high 
risk of local recurrence and 90% mortality rate.



Circumferential Resection Margin 
(CRM)

• Unlike the proximal and distal margins, 
CRM represents the radial clearance 
around the tumor.

• CRM: The measurement of the distance 
from the deepest extent of the tumor/ulcer 
to the inked radial margin - MUST be 
included in the gross description.

• Requires fresh specimen handling, 
proper orientation, inking, skilled 
dissection, accurate measurement.

Gross Pathology Manual By The University of Chicago Department of Patholog



CRM: Measure; Don’t Just Describe

The pathologist should identify the closest distance between tumor 
and the inked circumferential margin.

Reporting as:

CRM: uninvolved; minimum clearance = 
3 mm

is much more informative than:

CRM: negative

WHY?

A CRM of: 5 mm, 2 mm, 1.1 mm 
are not biologically equivalent.

The actual measurement provides 
clinically meaningful information

Mason JD, Naidu K, Tiernan J, West NP, Cunningham C. Reconsidering the 1 mm rule: Contextualising R1 margin status in rectal cancer. Colorectal Dis. 2026;28:e70414.



CRM: The 1-mm Rule

A CRM of ≤1 mm has been considered an involved/high-
risk margin. (Quirke et al., 1986)
Quirke P, et al. Local recurrence of rectal adenocarcinoma due to inadequate surgical resection. Histopathological study of lateral tumour spread and 
surgical excision. Lancet. 1986 Nov 1;2(8514):996-9. doi: 10.1016/s0140-6736(86)92612-7. PMID: 2430152.

However, the clinical interpretation of the 1-mm 
threshold continues to be discussed, particularly in 
the context of modern treatment and different patterns 
of tumor spread. Is it a true tumor extension or not?
Mason JD, et al.; Association of Coloproctology of Great Britain & Ireland. Reconsidering the 1 mm rule: Contextualising R1 margin status in 
rectal cancer. Colorectal Dis. 2026 Mar;28(3):e70414. doi: 10.1111/codi.70414. PMID: 41741387.



Positive CRM ≤ 1mm
Direct Extension vs. Intranodal Spread

Direct Extension (Direct Tumor Spread): 
➢Continuous growth of the primary tumor through the rectal wall and into or beyond 

the mesorectal fascia (within ≤ 1 mm).
➢ Prognosis: A higher risk of local recurrence and lower overall survival because it 

represents aggressive, infiltrative local tumor growth. 

Intranodal Spread (Involved Lymph Node at the Margin):
➢CRM positivity caused strictly by a metastatic tumor deposit residing inside a lymph 

node that sits at or near the radial resection margin.
➢Prognosis: Lower risk of local recurrence and significantly better overall survival 

compared to direct muscle/fat invasion by the primary tumor.





Report the actual distance
Let the MDT interpret it in clinical context





Surgeon
Performs appropriate surgical 
plane dissection

Preserves the mesorectal
envelope

Avoids unnecessary disruption

Provides orientation

Pathologist
Assesses specimen integrity

Identifies the radial margin

Ink the CRM

Samples the closest area

Measures the minimum 
clearance

Surgical technique + 
specimen quality + 

pathological assessment

=

Meaningful CRM

CRM Is a Surgical–Pathological Parameter

CRM assessment begins before the specimen reaches the microscope



TUMOR BUDDING
Tumor budding is defined as: Single tumor cells or small clusters of up to four 
tumor cells at the invasive front. 
It represents a morphological feature of tumor invasion and is associated with 
aggressive tumor behavior.

Independent prognostic factor in colorectal cancer:
• Lymph-node metastasis
• Recurrence
• Poorer survival
• More aggressive tumor behavior

The ITBCC consensus recommends that tumor budding be 
considered together with other clinicopathological factors in 
multidisciplinary risk assessment

Lugli A, Kirsch R, Ajioka Y, et al. Recommendations for reporting tumor budding in colorectal cancer based on the International Tumor Budding Consensus Conference (ITBCC) 2016. 
Mod Pathol. 2017;30:1299–1311.







Crucial Diagnostic Caveat: 
• Do not report in mucinous/signet-ring areas
• Never assess post-neoadjuvant therapy



How Is Tumor Budding Assessed?

The ITBCC recommends:
• Assessment on H&E
• Identification of the invasive front
• Selection of the area with the highest density of buds
• Counting within a standardized field of 0.785 mm²
• Reporting the actual bud count
• Assigning a three-tier grade (ITBCC grading)

• Bd1 — Low
• Bd2 — Intermediate
• Bd3 — High

Lugli A, Kirsch R, Ajioka Y, et al. Recommendations for reporting tumor budding in colorectal cancer based on the International Tumor Budding Consensus Conference 
(ITBCC) 2016. Mod Pathol. 2017;30:1299–1311.







Tumor Budding: What Should the Surgeon 
Take From It?

• Tumor budding is not usually a stand-alone 
determinant of the surgical procedure.

• It should be interpreted with:
• TNM stage
• Tumor grade
• Lymphovascular invasion
• Perineural invasion
• Lymph-node status
• Histologic subtype
• Molecular characteristics

Tumor budding adds information about tumor biology 
beyond TNM staging. 



Case Scenario
Two patients:
Patient A: Stage II colorectal carcinoma
Low tumor budding

Patient B: Stage II colorectal carcinoma
High tumor budding

Same TNM stage.

Do they necessarily have the same risk?

Answer
• Not necessarily.
• Tumor budding is an independent prognostic 

parameter and may identify patients with 
higher-risk disease, particularly in stage II 
colorectal cancer. 



TREATMENT RESPONSE
What Is Tumor Regression Grade?
Tumor regression grading evaluates the proportion of:
Residual viable tumor relative to Treatment-induced fibrosis / 
regression.

Several systems have been developed, including:
• Mandard
• Dworak
• AJCC/CAP-type approaches
• Ryan system

These systems are not identical, so the specific system used by the 
laboratory should be clearly stated. 



Pathologic complete response (pCR)

• No residual viable carcinoma is identified in the primary tumor 
bed, with appropriate assessment of regional lymph nodes.

• Why is this important? pCR is associated with favorable 
outcomes.

• A systematic review and meta-analysis of 4,875 patients found 
that patients achieving pCR had significantly better overall 
survival, while non-responding tumors had significantly worse 
outcomes.

• But:
pCR does not mean that the patient requires no follow-up.

Kong JC, Guerra GR, Warrier SK, et al. Prognostic value of tumour regression grade in locally advanced rectal cancer: a systematic review and meta-analysis. Colorectal 
Dis. 2018;20:574–585.







Why Does Treatment Response Matter?

• Tumor sensitivity: How effectively did treatment eliminate 
tumor?

• Prognosis: Better regression is generally associated with better 
outcomes.

• Multidisciplinary planning: Response is interpreted alongside: 
ypT, ypN, CRM, LVI, PNI, Tumor deposits, Molecular findings

A meta-analysis demonstrated significant associations between 
tumor regression grade and long-term outcomes. 





Case Scenario Large fibrotic tumor bed following 
neoadjuvant treatment.

Does a large tumor bed mean a large 
amount of residual tumor?

Answer:  No.
The pathologist must determine whether the 
tumor bed contains:
▪ No viable tumor
▪ Rare residual tumor cells
▪ Significant residual carcinoma

Key concept

Tumor bed size ≠ residual viable 
tumor burden



PUTTING THE THREE TOGETHER
Three Pathology Parameters, Three Questions

Parameter The surgeon’s question

CRM Did we achieve adequate radial clearance?

Tumor budding How aggressive is the tumor biologically?

Treatment response How much viable tumor survived treatment?







Take-Home Messages

• CRM: Measures surgical clearance and provides important 
prognostic information.

• Tumor budding: Provides additional information about aggressive 
tumor biology.

• Treatment response: Shows how much viable tumor remains after 
neoadjuvant treatment.

• And most importantly: Good pathology starts with good surgery and 
good communication.



Pathology is not the last step of surgery; it is part of the decision-making process
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