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Family/Last name

Date of birth

Given name(s)

Patient identifiers Date of request

Accession/Laboratory number

Elements in black text are CORE. Elements in grey text are NON-CORE.

[ ] indicates multi-select values () indicates single select values

CLINICAL INFORMATION (select all that apply) ( )

() Information not provided
g Known polyposis syndrome
[ ] Familial adenomatous polyposis (FAP)
[ | MUTYH-associated polyposis (MAP)
[ | Serrated polyposis
[ ] Other, specify
v

]

Lynch syndrome

Chronic inflammatory bowel disease

<

[ | Ulcerative colitis

[ ] Crohn disease
Previous polyp(s)
Previous colorectal cancer
Other, specify

][]

NEOADJUVANT THERAPY (Note 2)

O Information not provided
(O Not administered
Q Administered, describe

OPERATIVE PROCEDURE (Note 3)

() Total colectomy
O Proctocolectomy
(O Right hemicolectomy
(O Extended right hemicolectomy
(O Transverse colectomy
O Left hemicolectomy
() sigmoid colectomy
Q Anterior resection

() High

: ) Low

O Hartmann’s procedure
O Abdominoperineal resection

Q Other, specify

TUMOUR SITE? (Note 4)

Not specified
Caecum
Ascending colon
Hepatic flexure
Transverse colon
Splenic flexure
Descending colon
Sigmoid colon
Rectosigmoid®
Rectum

Other, specify

) Ol0[0]0)0)0I0[0]0)0]0)

SCOPE OF THIS DATASET

@ If multiple primary tumours are present, separate datasets should be
used to record this and all following elements for each primary tumour.

b Reserved for cases in which an accurate determination between
rectum and sigmoid cannot be made by pathological assessment
and clinical information regarding site is not available.

TUMOUR DIMENSIONS (Note 5)

O Cannot be assessed
Maximum tumour dimension

mm

Additional dimensions

mm | X

PERFORATIONE® (Note 6)

() Not identified
Present

O Through tumour (tumour perforation)

(O Not involving tumour

¢ Defined as a macroscopically visible full thickness defect in

the wall.

RELATION OF TUMOUR TO ANTERIOR PERITONEAL

REFLECTION

(Note 7)

(Applicable to any specimen containing a rectal cancer
e.g., anterior resection, abdominoperineal resection,

proctocolectomy)

() Not applicable
(O Entirely above
() Entirely below
O Astride
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PLANE OF MESORECTAL EXCISION (Note 8) MEASUREMENT OF INVASION BEYOND MUSCULARIS

(Applicable to any specimen containing a rectal cancer PROPRIA (Note 14)
e.g., anterior resection, abdominoperineal resection, (Only applicable to pT3 tumours)
proctocolectomy) o
. () Cannot be assessed
(O Not applicable
Q Mesorectal fascia (complete) Distance of invasion beyond the mm
muscularis propria, to nearest 1 mm

Q Intramesorectal (near complete)
O Muscularis propria (incomplete)

PLANE OF SPHINCTER EXCISION (Note 9) LYMPHATIC AND VENOUS INVASION (Note 15)

(Applicable to abdominoperineal excision specimens only and

should be reported in addition to the mesorectal plane) Q Not identified

Present
O Small vessel (lymphatic, capillary or venular)
Q Large vessel (venous)

(O Extralevator plane

() Sphincteric plane

(O Intrasphincteric plane
(O Intramural

PLANE OF MESOCOLIC EXCISION (Note 10) O Extramural

(Applicable to any specimen containing a colon cancer)

(1) Mesocolic plane
) PERINEURAL INVASION (Note 16)
_) Intramesocolic plane
() Muscularis propria plane () Not identified
Q Present

HISTOLOGICAL TUMOUR TYPE (Note 11)
(Value list from the World Health Organization Classification
of Tumours of the Gastrointestinal Tract (2019)) LYMPH NODE STATUS (Note 17)

No evidence of residual tumour
Adenocarcinoma not otherwise specified (NOS)
Mucinous adenocarcinoma
Signet-ring cell adenocarcinoma Number of lymph nodes examined
Medullary carcinoma
Serrated adenocarcinoma Q Not involved
Micropapillary adenocarcinoma
; ) Involved

Adenoma-like adenocarcinoma
Neuroendocrine carcinoma Number of involved lymph nodes

() small cell type

() Large cell type
Mixed neuroendocrine-non-neuroendocrine neoplasm
(MIiNEN) TUMOUR DEPOSITS (Note 18)

Other, specify

() Cannot be assessed
() No nodes submitted or found

«© O «©OOOOOOOOO

() Not identified

Q Present

Number of tumour deposits

HISTOLOGICAL TUMOUR GRADE (Note 12)
(Only adenocarcinoma NOS and mucinous adenocarcinoma

should be graded)
TUMOUR BUDDING (Note 19)

O Not applicable (Should only be reported in non-mucinous and non-signet
O Low grade (formerly well to moderately differentiated) ring cell adenocarcinoma areas)

() High grade (formerly poorly differentiated)

() Cannot be assessed

EXTENT OF INVASION (Note 13)
Number of tumour buds®

Q Cannot be assessed
O No evidence of primary tumour Tumour budding score
(O High grade dysplasia/non-invasive neoplasia () Bd1 - low budding (0-4 buds)
O Invasion into submucosa (0 Bd2 - intermediate budding (5-9 buds)
(O Invasion into muscularis propria () Bd3 - high budding (=10 buds)
O Invasion into subserosa or into pericolic or perirectal )
connective tissues d After scanning 10 fields on a 20x objective lens, the hotspot field
() Invasion onto the surface of the visceral peritoneum normalised to represent a field of 0.785 mm?.
Q Invasion directly into other structures/organs, specify
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RESPONSE TO NEOADJUVANT THERAPY (Note 20) ANCILLARY STUDIES (select all that apply) (Note 23)

(O No neoadjuvant treatment For neuroendocrine neoplasms only
() Complete response - no viable cancer cells (score 0) () Not applicable

() Near complete response - single cells or rare groups
of cancer cells (score 1) Q

O Partial response - residual cancer with evident
tumour regression (score 2)

Neuroendocrine markers, specify result(s) if available

() Poor or no response - extensive residual cancer with AND
no evident tumour regression (score 3)
Q Cannot be assessed, specify Ki-67 proliferation index %

Mismatch repair (MMR) immunohistochemistry

() Not tested
() Not interpretable

MARGIN STATUS (Note 21) MMR proficient

Longitudinal margin status V MMR deficient
() cannot be assessed ‘i:) MLH1/PMS2 loss
) ) ) ) () MSH2/MSHE6 loss
Q Not involved, estimate distance to closer margin® () MSH6 loss
mm ‘?ii‘ PMS2 loss
() Other, specify
v

Q Involved, specify proximal or distal margin®

€ Includes assessment of any separately submitted anastomotic ring(s). MMR status by microsatellite instability (MSI) testing

() Not tested
() Test failed
() MSI-high
Not involved, specify distance to nearest 1 mm or ‘i:) MSI-low
210 mm () MS-stable

Circumferential margin status

() cannot be assessed

mm| OR () 210 mm

BRAF V600E mutation testing

Q Involved (<1 mm), specify 0 mm or distance to nearest () Not tested

0.1 mm () Test failed
mm (O Mutated

() wild type

() By primary tumour

(O By other, specify MLH1 promoter methylation testing

‘ () Not tested
() Test failed
() Methylated
() Not methylated
() Inconclusive

COEXISTENT PATHOLOGY (select all that apply) (Note 22)
() None identified

g Polyp(s), specify Other, specify

O Synchronous carcinoma(s), specify

Other, specify

<

HISTOLOGICALLY CONFIRMED DISTANT METASTASES
(Note 24)

() Not identified
Q Present, specify site(s)
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PATHOLOGICAL STAGING (UICC TNM 8% edition)f (Note 25)

TNM Descriptors (only if applicable) (select all that apply)
[ ] m - multiple primary tumours

[] r - recurrent

[ ] y - post-therapy

Primary tumour (pT)

O TX Primary tumour cannot be assessed

O TO No evidence of primary tumour

O Tis¢ Carcinoma in situ: invasion of lamina propria
O T1 Tumour invades submucosa

O T2 Tumour invades muscularis propria

O T3 Tumour invades subserosa or into non-
peritonealized pericolic or perirectal tissues

(O T4 Tumour directly invades other organs or structures
and/or perforates” visceral peritoneum

OT4a Tumour perforates visceral peritoneum!’
() T4b Tumour directly invades other organs or structures*

9 Use of the category pTis is not approved in this dataset.

h Perforation in this context implies penetration of the visceral
peritoneum.

i Invades through to visceral peritoneum to involve the surface.

1 Direct invasion in T4b includes invasion of other organs or segments
of the colorectum by way of the serosa, as confirmed on microscopic
examination, or for tumours in a retroperitoneal or subperitoneal
location, direct invasion of other organs or structures by virtue of
extension beyond the muscularis propria.

K Tumour that is adherent to other organs or structures,
macroscopically, is classified cT4b. However, if no tumour is present
in the adhesion, microscopically, the classification should be pT1-3,
depending on the anatomical depth of wall invasion.

Regional lymph nodes (pN)

() NX Regional lymph nodes cannot be assessed
O NO No regional lymph node metastasis
O N1 Metastasis in 1 to 3 regional lymph nodes
O N1la Metastasis in 1 regional lymph node
O N1b Metastasis in 2 to 3 regional lymph nodes

(O N1c Tumour deposit(s), i.e., satellites,' in the
subserosa, or in non-peritonealized pericolic or
perirectal soft tissue without regional lymph node
metastasis

Q N2 Metastasis in 4 or more regional lymph nodes
O N2a Metastasis in 4-6 regional lymph nodes

O N2b Metastasis in 7 or more regional lymph nodes
' Tumour deposits (satellites) are discrete macroscopic or microscopic
nodules of cancer in the pericolorectal adipose tissue’s lymph
drainage area of a primary carcinoma that are discontinuous from

the primary and without histological evidence of residual lymph node or
identifiable vascular or neural structures.

Distant metastasis (pM)

() MO™  No distant metastasis
() M1 Distant metastasis

O M1la Metastasis confined to one organ (liver, lung,
ovary, non-regional lymph node(s)) without
peritoneal metastasis

O M1b Metastasis in more than one organ

Q M1c Metastasis to the peritoneum with or without other
organ involvement

™ No pathological stage use clinical stage cMO.

f Reproduced with permission. Source: UICC TNM Classification of
Malignant Tumours, 8" Edition, eds by James D. Brierley, Mary K.
Gospodarowicz, Christian Wittekind. 2016, Publisher Wiley-Blackwell.
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Definitions

CORE elements
CORE elements are those which are essential for the clinical management, staging or
prognosis of the cancer. These elements will either have evidentiary support at Level
[1I-2 or above (based on prognostic factors in the National Health and Medical
Research Council levels of evidencel). In rare circumstances, where level 111-2 evidence
is not available an element may be made a CORE element where there is unanimous
agreement in the expert committee. An appropriate staging system e.g., Pathological
TNM staging would normally be included as a CORE element.

The summation of all CORE elements is considered to be the minimum reporting
standard for a specific cancer.

NON-CORE elements
NON-CORE elements are those which are unanimously agreed should be included in
the dataset but are not supported by level IlI-2 evidence. These elements may be
clinically important and recommended as good practice but are not yet validated or
regularly used in patient management.

Key information other than that which is essential for clinical management, staging or
prognosis of the cancer such as macroscopic observations and interpretation, which
are fundamental to the histological diagnosis and conclusion e.g., macroscopic tumour
details, may be included as either CORE or NON-CORE elements by consensus of the
Dataset Authoring Committee.

Scope

The dataset has been developed for the reporting of surgical resection specimens from patients with
primary carcinoma of the colon and rectum, including neuroendocrine carcinomas (NECs) and mixed
neuroendocrine-non-neuroendocrine neoplasms (MiNENs).? It is not applicable to carcinomas of the
small intestine, appendix or anus, nor to neuroendocrine tumours (NETs) or non-epithelial
malignancies.

Primary colorectal carcinomas treated by local excision are dealt with in a separate dataset.

t Back

Note 1 - Clinical information (Non-core)

Clinical information can be provided by the clinician on the endoscopy report or the pathology request
form. Pathologists could search for additional information from possible previous pathology reports.
The presence of a known polyposis syndrome, Lynch syndrome, chronic inflammatory bowel disease
or any other relevant gastrointestinal disorder should be recorded and provided to the pathologist, as
awareness of such underlying conditions may influence both specimen sampling and histological
interpretation.
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Note 2 - Neoadjuvant therapy (Core)

Given implications for staging and interpretation of morphological features related to the primary
tumour, it is important that clinical information is provided to the pathologist regarding the
application of any neoadjuvant therapy, and details of such therapy, for example radiotherapy and/or
chemotherapy, duration and timing in relation to surgery.

t Back

Note 3 - Operative procedure (Core and Non-core)

Information regarding the nature of the operative procedure should be provided, with any
refinements as necessary, for example the attempted dissection plane in an abdominoperineal
resection. Should the operative specimen include any tissue or organ not typically submitted within
that specimen type, for example en bloc resection of a segment of intestine or abdominal wall
connective tissue, this should be clearly indicated. Inclusion of the peritoneal reflection within an
anterior resection specimen distinguishes a low anterior resection from a high anterior resection.
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Note 4 - Tumour site (Core)

If multiple primary tumours are present, separate datasets should be used to record tumour site and
all following elements for each primary tumour. Determination of tumour site is based on clinical
information provided on the pathology request form combined with specimen assessment by the
pathologist. Any significant discrepancy should be discussed with the clinical team and the tumour site
clearly documented by specimen photography. Recording the anatomical site of tumour allows
correlation with prior endoscopic and radiological investigations, indicates whether or not a non-
peritonealised margin is likely to be present and defines the presence of regional versus non-regional
lymph nodes. In particular, distinction of colonic from rectal origin is of importance, given different
biologies, clinical features and management. Every effort should be made, therefore, to accurately
classify a tumour as colonic or rectal in origin.

If a tumour straddles two sites, the site with the greatest tumour bulk should be recorded. The three
taeniae coli of the sigmoid colon fuse to form the circumferential longitudinal muscle of the rectal
wall, marking the rectosigmoid boundary. If distinction between the sigmoid colon and rectum is not
possible by pathological assessment, for example owing to advanced tumour stage obliterating
anatomical landmarks, the tumour site can be recorded based on clinical information available.
Classification as rectosigmoid should be reserved for cases in which an accurate determination
between rectum and sigmoid cannot be made by pathological assessment and clinical information
regarding site is not available.
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Note 5 - Tumour dimensions (Core and Non-core)

No prognostic significance has been attached to tumour size for colorectal cancer and size does not
directly influence tumour staging. Recording of size, based on a combination of macroscopic and
microscopic assessment, allows correlation with pre-operative imaging, endoscopic and surgical
assessments. Assessment of tumour dimensions should, if possible, exclude any inflammatory
component or pre-invasive lesion, a separate measurement of which may be provided.

1 Back

Note 6 - Perforation (Core)

Perforation through the tumour into the peritoneal cavity is a well-established adverse prognostic
factor in colonic® and rectal® cancer and should be recorded. Tumour perforation is defined as a
macroscopically visible full thickness defect through the tumour, such that the bowel lumen within the
segment involved by tumour is in communication with the external surface of the resection specimen
or with the lumen of another organ. Such cases are regarded as pT4a in the Union for International
Cancer Control (UICC)/American Joint Committee on Cancer (AJCC) 8" edition Staging Systems.>® The
term perforation should be reserved for the biological setting and, for clarity, different descriptive
terminology applied should a full thickness defect in the specimen arise intra-operatively. Such clinical
information should be conveyed to the reporting pathologist to assist pathological interpretation. If an
iatrogenic full thickness defect in the tumour occurs whilst the specimen is in situ within the
abdominal cavity, this is best regarded as pT4a disease, given the risk of tumour seeding the peritoneal
cavity. This interpretation is however offered without good evidence. If such an iatrogenic defect
occurs once the specimen is outside the abdominal cavity, the defect should not influence pT
classification. An explanatory note regarding interpretation should be provided in the pathology
report.

Peritumoural abscess cavity, for example within the mesentery, that is contained and does not
demonstrate breach of the serosal surface, should not be considered perforation and is considered
pT3 rather than pT4a. Perforation of the colon as a result of a more distal obstructing tumour is
distinct from tumour perforation and does not indicate pT4 disease, but nevertheless should be
recorded as it is associated with high mortality risk.
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Note 7 - Relation of tumour to anterior peritoneal reflection (Core)

For rectal tumours only, the relationship of the tumour to the anterior peritoneal reflection must be
recorded, as this predicts the risk of local recurrence in addition to peritoneal recurrence (Figure 1).”
The anterior aspect of the rectum is covered by peritoneum down to level of the peritoneal reflection.
Posteriorly, the non-peritonealised margin extends upwards as a triangular shaped bare area
containing the rectal arteries. Superiorly this area is continuous with the sigmoid mesocolon.

Site of tumour in

relation to the
anterior level of
the peritoneal
reflection
Above 4 . Peritoneal
{ _ | _— reflection
Astride Lowest level of the
or at \ / peritoneal reflection
|~ anteriorly. This is the
\ 77 reference point for
siting a rectal tumour
Bolow Bare area of

mesorectum

Anterior

Figure 1: Site of tumour in relation to the anterior level of the peritoneal reflection. Reproduced with
permission from Royal College of Pathologists of Australasia (2016). Colorectal cancer structured
reporting protocol, 3" Edition. RCPA, Australia.®
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Note 8 - Plane of mesorectal excision (Core)

The quality of surgical technique has been shown by prospective randomised controlled trials to
predict outcome following surgical treatment for rectal cancer. Total mesorectal excision (TME) surgery
improves local recurrence rates and the corresponding survival by up to 20%.%'° Macroscopic
evaluation of the completeness of the mesorectum, by objective assessment of the surgical plane of
excision, predicts margin involvement, local recurrence and survival.”* Excision in the mesorectal
plane (complete TME) has the best outcome while excision extending onto the muscularis propria
(incomplete TME) has the worst.



Assessment requires examination of the intact specimen and overall assessment is based on the worst
area, as described below:

Mesorectal fascia (complete)
e Intact bulky mesorectum with a smooth surface
e Only minor irregularities of the mesorectal surface
e No surface defects greater than 5 millimetres (mm) in depth
o No coning towards the distal margin of the specimen

Intramesorectal (near complete)
e Moderate bulk to the mesorectum
e Irregularity of the mesorectal surface with defects greater than 5 mm, but none extending to
the muscularis propria
e Moderate coning may be evident distally
e No areas of visibility of the muscularis propria except at the insertion site of the levator ani
muscles

Muscularis propria (incomplete)
o Llittle bulk to the mesorectum
e Defects in the mesorectum down to the muscularis propria
e After transverse sectioning, the circumferential margin appears very irregular and is formed by
muscularis propria in areas.
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Note 9 - Plane of sphincter excision (Non-core)

Abdominoperineal excision for low rectal cancer has been associated with poorer outcomes compared
to anterior resection for higher tumours due to increased rates of circumferential resection margin
(CRM) involvement and intraoperative full thickness defects (“perforations”).*? Extralevator
abdominoperineal excision has been shown in meta-analyses to reduce CRM involvement and
intraoperative full thickness defects leading to better long term outcomes.*® This is due to the removal
of more tissue around the tumour.* Radiologists are able to predict the optimal dissection plane in
abdominoperineal excision from the staging magnetic resonance imaging (MRI).* This should be
correlated with the plane of dissection achieved on the resection specimen around the sphincters
(below the mesorectum). The plane of surgery in the mesorectum should be assessed separately.
Assessment requires examination of the intact specimen and overall assessment is based on the worst
area, as described below:*

Extralevator plane
e Dissection plane lies external to the external sphincter and levator ani muscles, which are
removed en bloc with the mesorectum and anal canal
e Cylindrical-shaped specimen with the levators forming an extra protective layer above the
sphincters
e No significant defects into the sphincter muscles or levators



Sphincteric plane
e Dissection plane lies on the surface of the sphincter muscles
e No levator ani muscle attached or only a very small cuff leading to coning or surgical waisting
at the level of puborectalis
¢ No significant defects into the sphincter muscles

Intrasphincteric plane
e Dissection plane lies within the sphincter muscles or even deeper into the submucosa
e Full thickness iatrogenic defect of the specimen at any point below the peritoneal refection.
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Note 10 - Plane of mesocolic excision (Non-core)

The quality of surgical technique in the mesocolon has been shown, in retrospective observational
studies and one randomised clinical trial, to predict outcome following surgical treatment for colon
cancer in a similar way to that seen in rectal cancer.'®"’ Surgery in the mesocolic plane is associated
with a lower rate of local recurrence and better survival when compared to surgery in the muscularis
propria plane. Complete mesocolic excision, where surgery occurs in the mesocolic plane with a high
vascular ligation, is associated with better plane of surgery and more lymph nodes, although the effect
of the high ligation on long term outcomes remains debated.*® The height of the vascular ligation is not
taken into consideration during the plane of mesocolic excision assessment.

Assessment requires examination of the intact specimen and overall assessment is based on the worst
area, as described below:"’

Mesocolic plane
e Smooth surface to the mesocolon (mesocolic fascia and peritoneum)
e Only minor irregularities
o No surface defects greater than 5 mm in depth

Intramesocolic plane
e |Irregularity of the mesocolic surface with defects greater than 5 mm, but none extending to
the muscularis propria

Muscularis propria plane
e Defects in the mesocolon down to the muscularis propria
e After transverse sectioning, the mesocolic margin is irregular and formed by muscularis
propria in areas.
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Note 11 - Histological tumour type (Core)

Colorectal cancers should be typed according to the World Health Organization (WHO) Classification of
Tumours of the Digestive System, 5" edition, 2019.% Almost all are adenocarcinomas. Most colorectal
adenocarcinomas are of no specific type (not otherwise specified (NOS)) but some subtypes of
adenocarcinoma are defined as follows:

Mucinous adenocarcinoma classification requires greater than 50% of the tumour to comprise pools of
extracellular mucin containing malignant glands or individual tumour cells. Microsatellite instability is
present in a higher proportion compared to adenocarcinoma NOS. Tumours with less than 50%
mucinous content are described as having a mucinous component.

Signet-ring cell adenocarcinoma classification requires greater than 50% of the tumour to
demonstrate single malignant cells with intracytoplasmic mucin, displacing and typically indenting the
nuclei, imparting signet-ring cell morphology. Signet-ring cell carcinoma has stage-independent
adverse prognostic significance relative to conventional adenocarcinoma.® There is a strong
association with microsatellite instability and with Lynch syndrome.? Tumours with less than 50%
signet-ring cell content are described as having a signet-ring cell component.

Medullary carcinoma is characterised by sheets of malignant cells with indistinct cell boundaries,
vesicular nuclei, prominent nucleoli, abundant eosinophilic cytoplasm and prominent intratumoural
lymphocytes and neutrophils. These tumours almost invariably demonstrate microsatellite instability
and are associated with a good prognosis.”!

Serrated adenocarcinoma shares morphological similarities with precursor serrated polyps,
demonstrating glandular serrations, which are often slit-like, abundant eosinophilic or clear cytoplasm,
minimal necrosis and sometimes areas of mucinous differentiation.

Micropapillary adenocarcinoma is characterised by small, rounded clusters of tumour cells lying within
stromal spaces mimicking vascular channels. At least 5% of the tumour should demonstrate this
feature to classify as micropapillary adenocarcinoma. This pattern is most frequently encountered
alongside adenocarcinoma NOS. There is a strong association with adverse pathological features
including a high risk of lymph node metastatic disease.”

Adenoma-like adenocarcinoma is defined as an invasive adenocarcinoma in which at least 50% of the
invasive tumour has an adenoma-like appearance with villous architecture, low grade cytology, a
pushing growth pattern and minimal desmoplastic stromal reaction.** Diagnosis of adenocarcinoma on
endoscopic biopsy is exceedingly difficult. This variant is associated with a good prognosis.

Neuroendocrine neoplasms are classified into NETs, NECs and MiNENs.? NETs are graded 1-3 using the
mitotic count and Ki-67 proliferation index. Pure NETs are not considered within the scope of this
dataset. NECs show marked cytological atypia, brisk mitotic activity, and are subclassified into small
cell and large cell subtypes. NECs are considered high-grade by definition. A Ki-67 proliferation index
<55% is associated with better overall survival.”> MiNENSs are usually composed of a poorly
differentiated NEC component and an adenocarcinoma component.

Other epithelial tumours rarely encountered include adenosquamous carcinoma, carcinoma with
sarcomatoid components, undifferentiated carcinoma, squamous cell carcinoma and non-signet-ring
cell poorly cohesive adenocarcinoma. Many of these are extremely rare.
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Note 12 - Histological tumour grade (Core)

Despite low level of interobserver agreement,® histological grade is an independent prognostic factor
used in risk assessment models for colorectal carcinoma.?’* Various grading systems have been used
over the years. A two-tiered grading system is more reproducible and more prognostically relevant
than a four-tiered grading system. For consistency with the latest WHO Classification, grading should
be based on the least differentiated component of the tumour, although there is no good evidence to
support this stance and a minimum area of high grade tumour required for this classification has not
been defined. Tumour buds or poorly differentiated clusters, most commonly seen at the invasive
tumour front, should not be considered in the evaluation of grade. Emerging data suggests that
grading based on poorly differentiated clusters is superior to conventional grading with respect to
both prognostic value and reproducibility.3**

Only adenocarcinoma NOS and mucinous adenocarcinoma should be graded. Grading is not applicable
to other subtypes of adenocarcinoma, as grading by gland formation is difficult to apply to subtypes
and most of these are associated with their own clinical prognosis e.g., bad for signet-ring cell
adenocarcinoma and good for adenoma-like adenocarcinoma. Mucinous adenocarcinoma should be
graded on glandular formation and epithelial maturation.? Tumour mismatch repair status is likely to
influence clinical behaviour of some histological tumour types, including mucinous adenocarcinoma,
but some studies have found morphological grading superior to mismatch repair status for
prognostication of mucinous adenocarcinomas.***
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Note 13 - Extent of invasion (Core)

The anatomic extent of tumour invasion, based on a combination of macroscopic and microscopic
assessment of an excision specimen, is the most important prognostic factor in colorectal cancer. pT
classification indicates the extent of invasion of the primary tumour in the absence of application of
neoadjuvant therapy. Criteria of the UICC and AJCC 8" editions>® are applied, with the exception that
pT in situ is not recognised. Rare cases of colorectal neoplasia confined to invasion of the lamina
propria (intramucosal invasive neoplasia or intramucosal carcinoma) are acknowledged but, given the
negligible metastatic potential of such neoplasms,** these should be classified under the same
category with high grade dysplasia/high grade non-invasive neoplasia.

pT1 indicates tumour extension beyond muscularis mucosae into submucosa, but without
involvement of muscularis propria. Further consideration of pT1 colorectal carcinoma is provided in a
separate local excision dataset.

pT2 indicates extension into muscularis propria but not beyond. In the low rectum, the internal
sphincter represents a continuation of the muscularis propria and invasion of this also constitutes pT2.
Note that skeletal muscle fibres can cross over from external to internal sphincter and invasion of
skeletal muscles fibres of the internal sphincter is also classified as pT2. Such complexities of sphincter
anatomy make accurate assessment of level of invasion in this region challenging.

pT3 indicates tumour spread beyond muscularis propria in continuity with the primary tumour and
excluding tumour confined to the lumen of veins or lymphatic channels. Distinction from pT2 may be
difficult if tumour extends to the outer edge of the muscularis propria. If no muscle separates tumour
cells from mesenteric connective tissue, the tumour should be classified as pT3.> Invasion beyond



internal sphincter into the intrasphincteric plane, but not involving the external sphincter, is
considered pT3.

pT4 encompasses either tumour infiltration of the peritoneal surface (pT4a) or tumour involvement of
an adjacent organ (pT4b). Peritoneal involvement has been demonstrated by multivariate analysis to
have a negative impact on prognosis.>**’ Although some small studies have suggested that peritoneal
involvement was associated with worse outcome than invasion of adjacent organs, data from a large
cohort of more than 100,000 colon cancer cases indicate that penetration of the visceral peritoneum
carries a 10-20% better 5-year survival than locally invasive carcinomas for each pN category.38

Involvement of the peritoneal surface (pT4a) is defined as tumour breaching the serosa with tumour
cells visible either on the peritoneal surface, free in the peritoneal cavity or separated from the
peritoneal surface by inflammatory cells only.? Should tumour pass close to the serosal surface and
elicit a mesothelial reaction but no clear invasion, additional sections and/or multiple levels should be
examined. If tumour does not demonstrate serosal involvement after additional evaluation, it should
be categorised as pT3. Assessment of this scenario remains prone to interobserver variation.*® Several
studies advocate the application of elastic stains to evaluate peritoneal elastic lamina invasion, as a
staging or prognostic tool, but others have not found this useful.*®* Cases with perforation through
tumour should also be classified as pT4a, even in the absence of microscopic documentation of
tumour cells on the peritoneal surface. This does not apply to colonic or rectal perforation distant
from the tumour, for example secondary to distal obstruction.

Note pT4a implies peritoneal involvement through direct continuity with the primary tumour whereas
peritoneal deposition of tumour discontinuous from the primary tumour is regarded as distant
metastatic disease (pM1c). It is also important to carefully distinguish involvement of a peritoneal
surface from involvement of a non-peritonealised surgical resection margin, which is recorded
separately. The first is a risk factor for intraperitoneal metastatic disease while the latter is a risk factor
for local recurrence.

Tumour involvement of an adjacent organ (pT4b) may follow peritoneal invasion or represent direct
extraperitoneal invasion, for example in low rectal tumours. Tumours adherent to other organs must
be demonstrated microscopically to show invasion into the adjacent organ, rather than inflammatory
adherence, to be classified as pT4b. Intramural (longitudinal) tumour extension into an adjacent part
of the intestine does not influence pT classification, for example intramural extension of a caecal
tumour into the terminal ileum or of a rectal tumour into the anal canal. Tumour involvement of
greater omentum is considered pT4b if it follows transperitoneal invasion. Rarely, a transverse colonic
tumour can invade greater omentum directly without breaching the serosa, meriting classification as
pT3 rather than pT4b. For rectal tumours, invasion of skeletal muscle of the external sphincter and/or
levator ani is classified as pT4b.
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Note 14 - Measurement of invasion beyond muscularis propria
(Non-core)

Tumours classified as pT3 can be prognostically stratified accordingly to their extent of invasion
beyond muscularis propria, with 5 mm an important cut-off in some studies.**** This distance should
be measured to the nearest mm from the outer margin of the muscularis propria, reconstructing this
margin if necessary in the event of destruction by tumour. Note this measurement applies only to the
primary tumour and any discontinuous tumour foci, of any form, should be discounted in this
assessment.
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Note 15 - Lymphatic and venous invasion (Core)

For colorectal cancer, it is important to report the presence or absence of lymphovascular invasion
and to classify this further according to the type of vessels involved and, for veins, their intramural or
extramural location, as these features may have different clinical and prognostic implications.
Extramural (beyond muscularis propria) venous invasion has been demonstrated on multivariate
analysis by multiple studies to be a stage independent adverse prognostic factor for colonic and rectal
cancer.*® There is also evidence from several studies that intramural (intramuscular or submucosal)
venous spread is also of prognostic importance but the evidence is much weaker than for extramural
venous invasion.>*"*®

Venous invasion is defined as tumour present within an endothelium-lined space that is either
surrounded by a rim of muscle or contains red blood cells.*® It should be suspected in the presence of
a rounded or elongated deposit of tumour beside an artery. Interpretation of such features is
subjective and can be improved by the application of immunohistochemical and histochemical stains,
in particular elastic staining to identify venous elastic lamina.*®**** A circumscribed tumour nodule
surrounded by a smooth muscle wall or an identifiable elastic lamina, evident on haematoxylin and
eosin (H&E) or elastic stains, is considered sufficient to classify as venous invasion. Examination of
multiple levels in blocks showing features suspicious of venous invasion can also be helpful in
borderline cases.

Small vessel invasion should be reported separately from venous (large vessel) invasion. Small vessel
invasion is defined as tumour involvement of thin-walled structures lined by endothelium, without an
identifiable smooth muscle layer or elastic lamina. Small vessels may represent lymphatics, capillaries
or post-capillary venules. Lymphatics and venules may be distinguished by D2-40 immuno-
histochemistry, which only stains lymphatic endothelial cells, not venular, but this is not routinely
recommended in reporting surgical resection specimens. All forms of small vessel invasion are
considered under the ‘U classification under UICC/AJCC TNM 8™ editions.>® Small vessel invasion is
associated with lymph node metastatic disease and has been shown to be an independent indicator of
adverse outcome in some but not all studies.*”>>>’ A higher prognostic significance of extramural small
vessel invasion has been suggested, but the importance of anatomic location in small vessel invasion is
not well established.*’
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Note 16 - Perineural invasion (Core)

Multiple independent studies and one meta-analysis have demonstrated the adverse prognostic
implication of perineural invasion in colorectal cancer, particularly in stage Il disease.”>**®' One large
multicentre study reported adverse prognostic significance of both intramural and extramural
perineural invasion.>® However the importance of anatomic location in perineural invasion is not well
established.
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Note 17 - Lymph node status (Core)

The regional lymph node status is a major determinant of whether or not a patient receives adjuvant
chemotherapy. Non-regional lymph node involvement by tumour, within large resection specimens,
should be recorded separately, as this indicates distant metastatic (pM1) disease. In the case of two
synchronous primary tumours in distinct anatomic regions, lymph nodes need to be assigned by
regional status and assessed for each cancer separately.

The number of nodes present depends on the length of the resection specimen, the amount of
attached mesenteric tissue, the age of the patient and whether or not the patient has received
neoadjuvant therapy.®® Diligent pathology dissection is crucial as many positive lymph nodes are less
than 5 mm in size. Some cases contain only a small number of nodes, but dissectors and departments
should aim for a median lymph node yield of at least twelve per case. In stage Il disease, low lymph
node harvest is an adverse prognostic factor.®®

With respect to small nodal tumour deposits, a systematic review and meta-analysis found higher risk
of disease recurrence in stage /Il colorectal cancer cases in the presence of only micrometastatic
disease in lymph nodes (one or more deposit 20.2 mm and <2 mm) compared to those with tumour-
negative nodes, but no increased risk of disease recurrence in cases in the presence of only ‘isolated
tumour cells’ in lymph nodes (single tumour cells or groups <0.2 mm in maximum dimension)
compared to those with tumour-negative nodes.®® Therefore, cases in which isolated tumour cells,
identified on H&E or immunohistochemical staining, represent the only form of nodal involvement
should be classified as pNO, with a comment on the presence of the isolated tumour cells and optional
designation as pNO(i+). Any lymph node containing tumour measuring 20.2 mm in diameter is counted
as a positive node.

If neoadjuvant therapy has been received, designation as nodal involvement (ypN1/2) is based only on
the presence of viable tumour. Assessment of lymph nodes in this setting should include a descriptive
comment on the presence or absence of signs of regression (fibrosis, necrosis or mucin) within nodal
tissue, to allow correlation with initial staging MRI.
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Note 18 - Tumour deposits (Core)

Under the UICC/AJCC TNM 8™ editions definition, tumour deposits (satellites) are discrete macroscopic
or microscopic nodules of cancer in the pericolorectal adipose tissue’s lymph drainage area of a
primary carcinoma that are discontinuous from the primary and without histological evidence of
residual lymph node or identifiable vascular or neural structures.>® The definition does not specify any
minimum size of deposit or minimum distance of separation from the primary tumour. If a vessel wall
is identifiable on H&E, elastic or other stains, it should be classified as venous invasion or lymphatic
invasion. Similarly, if neural structures are identifiable, the lesion should be classified as perineural
invasion ldentification of venous, lymphatic or perineural invasion does not change the T category. The
presence of tumour deposits, as defined, also does not change the primary tumour T category, but
changes the node status (N) to pN1c if all regional lymph nodes are negative on pathological
examination. Therefore, pN1cis only applied in the setting of node-negative disease and, if any nodes
contain metastatic tumour, the number of tumour deposits is not added to the involved node count in
determining final pN category. However, as there is evidence from meta-analysis of the adverse
prognostic significance of tumour deposits, albeit based on a previous definition, the presence and
number of identified tumour deposits should be recorded regardless of pN status.®

A mesenteric focus of tumour, without evidence of origin, which is discontinuous from the primary
tumour, located within its lymphatic drainage area and predominantly subserosal in location but
which penetrates the serosal surface of the mesentery, should be classified as a tumour deposit rather
than distant metastatic (pM1c) disease. This finding does not influence the pT category, which should
be based on extent of invasion of the primary tumour only, but a comment may be added that, given
serosal involvement by the tumour deposit, behaviour may equate to pT4a disease. Guidance on this
interpretation is offered without good evidence. pM1c disease should be reserved for tumour which
appears to have arisen from metastatic spread via the peritoneal cavity.

Assessment of discontinuous tumour foci is difficult following administration of neoadjuvant therapy
and evident tumour regression. This setting requires consideration of tissue separating the primary
tumour site from the discontinuous tumour foci. Designation of such foci as tumour deposits should
require the presence of intervening normal tissue, not just fibrosis.
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Note 19 - Tumour budding (Non-core)

Tumour budding is defined as single cells or clusters of up to four tumour cells at the invasive front of
carcinomas. It is considered to be the morphological manifestation of epithelial mesenchymal
transition.® Tumour budding is different from tumour grade (based on gland formation) and poorly
differentiated clusters (25 cells).

There is increasing evidence that tumour budding is an independent adverse prognostic factor in
colorectal carcinoma. Several studies have shown that stage pT1 colorectal carcinomas with tumour
budding score Bd2 and Bd3 (25 buds) are associated with an increased risk of lymph node
metastasis.®””* For stage Il colorectal carcinomas, tumour budding score Bd3 is associated with
increased risk of recurrence and mortality.”>”*

Tumour budding is reported as the number of buds and scored using a three-tier system. According to
the recommendations from a consensus conference on tumour budding,75 the number of tumour buds
is the highest count after scanning ten separate fields (at 20x objective lens) along the invasive front of
the tumour or the entire lesion for malignant polyps (‘hotspot’ approach). The number of tumour buds
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is counted on H&E. If the invasive front of the tumour is obscured by inflammatory cells,
immunohistochemistry using pan-cytokeratin can be used to help identifying the buds, but the final
count is performed on H&E. Depending on the eyepiece field diameter of the microscope, the number
of buds may need to be normalised to represent the number for a field of 0.785 mm? (objective lens
20x with eyepiece diameter of 20 mm).

Tumour budding should only be reported in non-mucinous and non-signet-ring cell adenocarcinoma
areas. Furthermore, for colonic or rectal adenocarcinomas resected after neoadjuvant therapy,
tumour budding should not be reported.
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Note 20 - Response to neoadjuvant therapy (Core)

Patients with completely excised rectal carcinomas, who have received preoperative chemo-
radiotherapy that has resulted in complete or marked regression of tumour and replacement by
fibrosis, necrosis or acellular mucin, have a better prognosis than those without significant
regression.”®®® A four-tier system of grading regression is recommended, based on a modification of
that described by Ryan et al (2005).* This should be applied when any form of neoadjuvant therapy is
administered to rectal or colonic tumours. Tumour regression assessment is based on evaluation of
the primary tumour site, but a descriptive comment should be added if any such features are evident
in regional lymph nodes, or at any distant metastatic sites. Designation as complete pathological
response implies the absence of viable tumour locally (ypT0) and in lymph nodes (ypNO) and requires
processing of the entire tumour bed for histological examination.
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Note 21 - Margin status (Core)

Assessments of longitudinal and circumferential resection margins may require macroscopic or
microscopic measurement, depending on proximity of tumour to margins. Separately submitted
anastomotic rings (“doughnuts”) should be taken into consideration for longitudinal margin
assessment. Unless a tumour has particularly aggressive morphological features, for example signet-
ring cell carcinoma, it is generally only necessary to histologically examine longitudinal margins if the
tumour extends macroscopically to within 30 mm.®* For tumours further than this, it can be assumed
that the longitudinal margins are not involved.

The circumferential (radial or non-peritonealised) margin represents the adventitial soft tissue margin
closest to the deepest penetration of tumour and is created surgically by blunt or sharp dissection of
the retroperitoneal or subperitoneal aspect, depending on the nature of the surgical resection. This
margin must be assessed for any tumour either unencased or incompletely encased by peritoneum.
Rectal tumours below the peritoneal reflection will be completely encased by a circumferential, non-
peritonealised margin, while upper rectal tumours, and often proximal colonic tumours, have a non-
peritonealised margin posteriorly and a peritonealised surface anteriorly (Figure 2). Transverse and
sigmoid colonic tumours generally only have a narrow, readily identifiable, non-peritonealised margin,
representing the level of surgical dissection of the mesentery. The term circumferential margin is
favoured, even though the non-peritonealised margin is not always circumferential.

13



Circumferential margin involvement, typically defined as tumour <1 mm from the margin, is predictive
of local recurrence and poor survival in rectal tumours,®®’ The importance of circumferential margin
involvement in proximal colonic tumours has been recognised but less evidence is available.?®*%° Any
circumferential margin €1 mm from tumour should be recorded as involved, but the precise distance
recorded, to the nearest 0.1 mm. If the tumour is clear by <10 mm, the specific distance of clearance
should also be recorded, to the nearest 1 mm.

There is limited outcome data with respect to mode of circumferential margin involvement by tumour,
but this limited data suggest that cases with margin involvement by discontinuous or intravascular
(blood vessel or lymphatic vessel) tumour behave similarly to those with margin involvement by direct
tumour spread with respect to local recurrence.®*** However, margin involvement by tumour confined
to a lymph node was not associated with a significant risk of local recurrence in one study.®* Therefore,
assuming the involved lymph node has an intact capsule and has not been transected at surgery,
identification of an involved node at the circumferential margin should not be interpreted as margin
involvement. An explanatory comment should be added to the pathology report to this effect. If a
margin is designated as involved by tumour other than the primary mass, this should be clearly
described and a separate measurement provided with respect to clearance from the margin of the
primary tumour.

Highest nod
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Figure 2: Diagrammatic representation of a resected rectum. Reproduced with permission from
Loughrey MB, Quirke P and Shepherd NA (2018). Dataset for histopathological reporting of colorectal
cancer, 4" Edition. The Royal College of Pathologists, United Kingdom.”
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Note 22 - Coexistent pathology (Non-core)

The presence of any pathological abnormalities in the background colon or rectum should be
recorded. These include polyps (type, number and whether meeting criteria for any polyposis
syndrome), chronic inflammatory bowel disease (distribution and specify with or without dysplasia),
effects of any neoadjuvant therapy on non-neoplastic tissue, diverticular disease and/or changes
related to obstruction. Synchronous primary carcinomas should have individual datasets completed
for all appropriate elements.
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Note 23 - Ancillary studies (Core and Non-core)

If a pure or mixed neuroendocrine neoplasm is suspected on morphology, immunohistochemistry is
required to confirm neuroendocrine differentiation, usually applying synaptophysin and chromogranin
A as a minimum. As with other gastrointestinal tract and pancreatic neuroendocrine neoplasms,
assessment of proliferation index by Ki-67 immunohistochemistry is fundamental to grading of the
neuroendocrine component.? A Ki-67 proliferation index <55% is associated with better overall
survival in NECs.”

Testing colorectal carcinoma for mismatch repair (MMR) protein deficiency is used for Lynch
syndrome screening and provides therapeutic decision information for patient management. MMR
deficiency is associated with good prognosis, poor response to 5-fluorouracil-based chemotherapy and
predicts response to immune checkpoint blockade therapy.”*

BRAF mutation testing and MLH1 promoter methylation analysis are performed to help distinguish
sporadic MLH1-deficient colorectal carcinomas from Lynch syndrome associated tumours caused by
constitutional MLH1 mutation. The presence of either BRAF V600E mutation or MLHI1 promoter
methylation effectively excludes Lynch syndrome. BRAF mutation status may also have
predictive/therapeutic value.
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Note 24 - Histologically confirmed distant metastasis (Core)

Tumour classifiable as distant metastatic disease may sometimes be present within the primary
tumour resection specimen, for example a peritoneal or omental deposit that is discontinuous from
the primary mass. Metastatic deposits in “non-regional” lymph nodes distant from those surrounding
the main tumour will usually be submitted separately by the surgeon but may be present within an
extended colectomy specimen.

Given different prognostication associated with the pattern of organ involvement by distant
metastatic disease, UICC/AJCC 8" edition Staging Manuals have subclassified pM1 into pM1a
indicating metastatic disease in one distant organ (excluding metastatic peritoneal disease), pM1b
indicating metastatic disease in two or more distant organs and pM1c indicating metastatic peritoneal
disease (regardless of other organ involvement).>® Note, pathologists can only base assessment of
distant metastatic disease on submitted specimens and therefore should not use the terms ‘pMO0’ or
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‘PMX’. cM1 and cMO are used when clinical, usually radiological, evidence suggests the presence or
absence respectively of distant metastatic disease.
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Note 25 - Pathological staging (Core)

TNM staging should be assessed according to the agreed criteria of the UICC and AJCC 8™ editions.>®
The only exception is that pT in situ is not recognised for colorectal cancer in this dataset. Rare cases of
colorectal neoplasia confined to invasion of the lamina propria (intramucosal invasive neoplasia or
intramucosal carcinoma) are acknowledged but, given the negligible metastatic potential of such
neoplasms,* these should be classified under the same category with high grade dysplasia/high grade
non-invasive neoplasia.

Note that in the setting of completion surgery following a diagnosis of carcinoma in a local excision
specimen, an overall tumour stage should be provided based on the pathological findings within both
specimens, usually taking into consideration extent of local invasion in the local excision specimen and
any residual local or nodal metastatic tumour in the subsequent surgical resection specimen.
Regarding synchronous primary carcinomas, whilst individual datasets should be completed for each
tumour, a single overarching stage should also be provided, following the conventions of TNM and
applying the ‘m’ suffix.
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