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a b s t r a c t 

Malignant colorectal polyps (MCPs) are early-stage colorectal cancers (CRC) generally diagnosed follow- 

ing endoscopic removal of otherwise bland lesions. Due to nodal metastatic potential and risk of residual 

disease, diagnosis and risk stratification of MCPs are critical for determining appropriate clinical manage- 

ment, which can range from clinical/endoscopic/imaging follow-up to radical surgery with locoregional 

lymphadenectomy. Although a dedicated multidisciplinary team should discuss this decision, the MCP 

histopathologic assessment is crucial and raises several issues. 

Following productive discussions that occurred in dedicated meetings and educational activities, the Ital- 

ian Group of Gastrointestinal Pathologists have developed these recommendations for the histopathologic 

assessment and multidisciplinary management of MCPs, addressing diagnostic challenges and proposing 

standardized criteria. 

This document is based on a comprehensive review of the literature and opinions from pathologists with 

dedicated gastrointestinal experience. Key topics include pre-analytical specimen handling, histopatho- 

logic criteria for MCP diagnosis, and assessment of histopathologic features associated with MCP high- 

risk behavior. The role and integration of features inferred from advanced CRCs, such as mismatch repair 

protein status testing, are also addressed and discussed. 

The proposed recommendations aim to improve MCP risk stratification by structuring and standardizing 

the histopathologic approach. The adoption of a multidisciplinary team discussion remains crucial for 

MCP patient management. 

© 2025 The Authors. Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l. This 

is an open access article under the CC BY-NC-ND license 
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. Introduction 

Diagnosing a malignant colorectal polyp (MCP), and subsequent 

atient clinical management, are primarily based on a thorough 

istopathologic assessment and related multidisciplinary discus- 

ion. MCP is a locally colorectal cancer (CRC) that invades the sub- 

ucosa through the muscularis mucosae, thus qualifying as pT1 in 

he current TNM classification [ 1 ]. The overall MCP prevalence is 

ow (range: 0.2–5 %) but increasing worldwide due to more diffuse 

RC screening programs [ 2–4 ]. 

The presence of loco-regional lymph node metastases in pa- 

ients with CRC significantly increases the likelihood of distant 

etastases, leading to worse outcomes in terms of both morbid- 

ty and mortality. Although nodal metastases occur in a small per- 

entage of MCP cases — approximately 6–16 % — identifying those 

t highest risk is crucial for determining the best course of treat- 

ent [ 5–12 ]. In particular, assessing whether patients with locally 

xcised MCP should undergo surgical bowel resection is essen- 

ial, as this procedure provides the opportunity to examine re- 

ional lymph nodes histologically thereby identifying patients with 

odal metastases who will likely require adjuvant treatment with 

hemotherapy. While surgical resection of the colon can be benefi- 

ial, it carries a measurable risk of morbidity, low but present risk 

f mortality and requires considerable resources. In contrast, endo- 

copic resection is a less invasive and more cost-effective option, 

nd is often sufficient for patient treatment [ 13 , 14 ]. Consequently, 

ccurately evaluating histopathological indicators of lymph node 

etastases is key to optimizing treatment decisions and avoiding 

nnecessary major surgeries [ 4 ]. 

The best approach is decided by a dedicated multidisciplinary 

eam (MDT) that discuss patients with MCP from multiple per- 

pectives, including presence of histopathological features associ- 

ted with a high risk of residual disease and/or nodal metastasis. 

hese features include: (I) tumor grade and poorly differentiated 

lusters (PDC), (II) lymphovascular invasion (LVI), (III) tumor bud- 

ing, (IV) depth of submucosal invasion and related microstaging 

MS), and (V) resection margin status [ 4 , 15–24 ]. Despite accurately 

stimating MCP aggressiveness, histopathologic analysis alone can- 

ot be the sole parameter to determine MCP-patient treatment 

nd it should always be integrated with additional data (such as 

esion location, endoscopic appearance, and patient age and sta- 

us) and discussed at the MDT meeting [ 16–18,20,25 ]. Pathologists 

ace significant difficulties, including procedural issues, when eval- 

ating these features, especially if dealing with biopsy specimens 

ith limited diagnostic material [ 26 ]. In the ideal world, colorectal 

esions are perfectly sampled, oriented, and sectioned, thus pro- 

iding all the above-mentioned histopathological metrics readily 

vailable for pathologists’ evaluation. Alas, this is not always the 

ase. 

In this paper, the Italian Group of Gastrointestinal Pathologists 

GIPAD) aims to (I) discuss real-world issues of MCP histopatho- 

ogical evaluation, (II) propose solutions combining literature ev- 

dence with opinions from pathologists with dedicated gastroin- 

estinal training (i.e., examining at least 500 polypectomies annu- 

lly), and (III) provide a document that supports MCP multidisci- 

linary team diagnostic and clinical practice. 

These recommendations originated from discussions that 

merged from meetings and educational activities promoted and 

rganized by GIPAD, on the challenges pathologists face in this set- 

ing. The first part of the recommendations is dedicated to general 

oncepts on specimen sampling and grossing, and tissue sample 

andling. Then, the recommendations address two aspects of MCP 

istopathological workup: the diagnostic phase, and the risk as- 

essment. Each section is addressed and subdivided into specific 

opics and issues that pathologists face daily. Questions and related 

nswers collected during the GIPAD meetings are also included. 
1891
We conclude these recommendations by describing recent ac- 

uisitions and putative new features for risk assessment of MCPs, 

nd reporting our opinion on how we expect the field will move 

orward. 

. The pre-analytical phase 

The best assessment of histopathological features is obtained 

hen pre-analytical steps are optimized, and specimens are accu- 

ately oriented and prepared. This principle holds particularly true 

or MCPs. Here, we report some general concepts for optimal spec- 

men handling, and how they apply in the MCP scenario. 

.1. MCP removal 

Several procedures can be performed to excise a colorectal 

olyp. The goal is to completely remove the lesion and prevent po- 

ential progression to CRC, while minimizing procedure aggressive- 

ess and side effects. The strategy can vary based on the dimen- 

ions and endoscopic appearance of the lesion, but it should also 

e tailored on a case-by-case basis. 

There are two major approaches: endoscopic excision (either 

onventional or advanced techniques), and surgical resection. En- 

oscopic excision can provide complete removal of the lesion while 

voiding surgical resection drawbacks (e.g., increased morbidity 

nd mortality, and higher cost) [ 27 ]. Up to 80–90 % of colorectal

olyps are < 10 mm pedunculated lesions and can be completely 

xcised with conventional endoscopic snare polypectomy [ 27 ]. If 

on-pedunculated, snare polypectomy (with or without submu- 

osal injection) can also be used to remove lesions that are up to 

0 mm. The resection site should be tattooed to facilitate subse- 

uent follow-up [ 12 ]. 

Additional endoscopic approaches are (I) piecemeal biopsies 

ith inking of biopsied mucosa (to facilitate subsequent surgery 

f necessary) [ 12 ], and (II) use of advanced techniques, such as en- 

oscopic mucosal resection (EMR) or endoscopic submucosal dis- 

ection (ESD) [ 27 ]. Piecemeal biopsies are typically performed for 

ight-sided lesions, while both EMR and ESD permit en bloc re- 

oval of the lesion, and are generally preferred for > 20 mm non- 

edunculated lesions. The advantages of EMR and ESD are the abil- 

ty to obtain a large and preserved piece of tissue and avoid lesion 

ragmentation, but they are usually available only in specialized 

enters. 

Apart from size and shape, lesion surface is also considered. The 

arrow Band Imaging International Colorectal Endoscopic classifi- 

ation (NICE) [ 28 ] and the Kudo [ 29 ] classification further strati- 

ed MCP based on lesional color, vessel, and surface pattern (NICE 

lassification) or pit pattern (Kudo classification). Based on these 

eatures, highly suspicious MCPs (i.e., NICE Type 3, or Kudo Type 

N and VI ) should be considered for immediate surgical resection 

i.e., colectomy with locoregional lymph node dissection). Apart 

rom this specific scenario, surgical resection is reserved for di- 

gnosed MCP cases following MDT discussion [ 30 , 31 ]. A less inva-

ive surgical approach is represented by transanal endoscopic mi- 

rosurgery (TEM) [ 32 , 33 ]. TEM is considered for lesions up to the

ecto-sigmoid junction. It is mostly used for lateral spreading tu- 

ors (LST)/large adenomas, but also for MCP radical resection [ 34–

6 ]. As for EMR and ESD, TEM is available in specialized institu- 

ions [ 32 , 36 ]. 

This paragraph aims to introduce pathologists to MCP resection 

nd sampling procedures. More thorough and detailed analyses of 

hese endoscopic and surgical techniques are the topics of excel- 

ent recent reviews [ 30 , 31 , 37–41 ], and will not be further discussed

ere. 
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.2. Type of specimen, tissue handling and grossing 

Different sam pling/excision approaches equals different speci- 

en types, and pathologists may be required to evaluate MCPs 

ither as piecemeal biopsy fragments or the whole lesion with 

 variable amount of nearby normal mucosa. From a purely 

istopathologic perspective, piecemeal biopsy fragments of a po- 

entially malignant lesion are highly discouraged due to the well- 

nown caveats, including lack of orientation, equivocal submucosal 

epresentation, unavailability of resection margins, and overall im- 

airment of histopathological assessment. In this unfortunate sce- 

ario, the endoscopist should orient fragments to favor diagnos- 

ic evaluation. When dealing with a putative MCP on a piecemeal 

ragmented biopsy, we recommend clearly indicating the limita- 

ions of this type of specimen in the diagnostic report. Further de- 

ails (in particular, when the boundary between mucosa and sub- 

ucosa is not readily assessable due to the fragmented, partial, or 

uperficial nature of the sample) are detailed in a subsequent para- 

raph (i.e., “3.1 Making the diagnosis –Submucosal invasion ”). 

In the Pathology Unit, the first step toward an optimal 

istopathologic diagnosis is adequate formalin fixation. The min- 

mum fixation time required for colorectal lesions is five hours, 

ut it depends on specimen dimensions. Lesions > 15 mm should 

e fixed overnight to minimize poor fixation risk and tissue frag- 

entation [ 42 ]. Over-fixation can equally harm tissue samples, es- 

ecially in terms of tissue antigenicity for immunohistochemistry 

IHC) [ 43 , 44 ]. 

Following fixation, grossing starts with recording sample di- 

ensions, specifying the length, width, and height. Before proceed- 

ng with sectioning, the resection margin (both vertical and lateral) 

as to be identified (and potentially inked). If resection margins 

annot be recognized (e.g., due to the retraction of the implant 

ase or sample fragmentation), we recommend specifically indi- 

ating it in the diagnostic report. These procedures apply to endo- 

copically removed specimens. MCPs removed with segmental col- 

rectal surgical resection are grossed following standard protocols. 

Sectioning of the lesion depends on its gross appear- 

nce (pedunculated/semi-pedunculated/sessile) and dimensions 

 42 , 45 , 46 ]. 

• Semi-pedunculated or sessile lesions should be serially sec- 

tioned at 3-mm intervals, perpendicular to the resection basal 

margin. 

• Sectioning of pedunculated lesions depends on dimensions: 

- Sectioning is not recommended for pedunculated lesions 

that are less than five mm or lesions with a narrow stalk. 

- If the pedunculated lesion measures between five to nine 

mm, it should be bisected and the halves included sepa- 

rately. 

- Pedunculated lesions measuring 10-to-19 mm should be 

sectioned serially and perpendicularly to the resection mar- 

gin to permit complete visualization of the stalk. The tissue 

sections passing through the middle of the stalk should be 

included separately and differentiated from those composed 

of the apical part alone. 

- For larger lesions ( ≥20 mm), sections comprising the head 

of the polyp and the upper third of the stalk should be in- 

cluded separately from the remaining part of the stalk. 

In all cases, if the dimension allows, a tissue section including 

he whole lesion (from the apical part to the deep resection mar- 

in) should be collected for accurate assessment of mucosa and 

ubmucosa. Furthermore, the whole lesional tissue should be pro- 

essed for histologic evaluation regardless of dimensions and shape 

 42 , 45 , 46 ]. 

Accurate diagnosis and clinical management of MCPs start with 

ptimal tissue handling and grossing. If this cannot be achieved, 
1892
utative causes should be addressed at MDT meetings to identify 

olutions. 

. The histopathological assessment 

A standardized histological approach should be adopted to 

rant optimal diagnostic yield. Here, we provide recommendations 

or the development of this standardized approach, focusing on 

oth the diagnostic phase and the assessment of MCP aggressive- 

ess. At the end of each paragraph, we report questions and doubts 

elated to MCP evaluation that emerged during GIPAD educational 

eetings, and the related answers based on literature evidence 

nd opinions from pathologists with dedicated expertise. The last 

aragraph of this section provides a template of an MCP pathology 

eport that incorporates the GIPAD recommendations. 

.1. Making the diagnosis 

Submucosal invasion 

The defining feature of MCP is the presence of submucosal in- 

asion without involvement of the muscularis propria. MCP can 

evelop within various types of colorectal polyps, including ade- 

omatous (tubular, tubule-villous, or villous), serrated (sessile ser- 

ated lesions – SSLs), and hamartomatous polyps, though rare [ 47–

1 ]. In well-oriented histological sections, malignant glands invad- 

ng submucosa can be readily identified, showing high-grade cyto- 

ogical atypia, irregular and haphazard growth pattern, single-cell 

nfiltration, and desmoplastic stroma. 

Significant caveats for MCP diagnosis are histological mimics of 

ubmucosa invasion, including (I) misplaced dysplastic epithelium 

ithin the submucosa (i.e., “pseudoinvasion”), and (II) adenocarci- 

oma limited to the mucosa/muscularis mucosae with suspected 

icroinfiltration into the submucosa. Pseudoinvasion is character- 

zed by a well-defined dysplastic lesion without evidence of an in- 

asive component into the lamina propria. The misplaced glands 

enerally exhibit mild cytologic atypia, regular margins, larger di- 

meters compared to upper compartment, and luminal ectasia 

ith mucin accumulation. These dysplastic glands are generally 

ontinuous with the upper compartment, whereas desmoplastic 

tromal reaction—a hallmark of true invasion—is absent. In general, 

seudoinvasion is mostly observed in pedunculated polyps of the 

istal colon due to increased mechanical stress favoring ischemic 

iscontinuation of muscularis mucosae and gland misplacement. 

ndeed, a key distinguishing feature of pseudoinvasion is the pres- 

nce of hemosiderin-laden macrophages in the stroma, suggestive 

f prior chronic injury, as well as dilated large submucosal ves- 

els, the presence of lamina propria-like stroma around misplaced 

lands, lobulated glandular pattern, and roundish, not angled dis- 

ociation attitude within the submucosa layer ( Fig. 1 ) [ 45 , 46 , 52 , 53 ].

Putative or focal submucosal infiltration in adenomatous polyps 

ith intramucosal adenocarcinoma can pose significant diagnostic 

hallenges. In these cases, atypical glands can be located within 

he muscularis mucosae and/or side-by-side within the upper limit 

f the submucosa, thus making a reliable assessment of “true” sub- 

ucosal extension demanding. Furthermore, the muscularis mu- 

osae is frequently disrupted, attenuated, or fragmented, mak- 

ng it additionally challenging to distinguish intramucosal neopla- 

ia and submucosal invasion [ 45 , 52 , 54 ]. If the invasion is equiv-

cal, we recommend prioritizing the assessment of the following 

istopathological features: desmoplastic stroma, poorly differen- 

iated morphology, and dubious lymphovascular invasion. If only 

hese indirect features of MCP are present, we recommend convey- 

ng suspicion of MCP rather than providing a definitive diagnosis in 

he pathology report. 
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Fig. 1. Representative image of pseudoinvasion. A) Low-power image of an area of 

pseudoinvasion (black line). B) Dysplastic glands of the pseudoinvasion area show- 

ing luminal ectasia (asterisk). C) Presence of hemosiderin-laden macrophages in the 

stroma (black arrows). D) Lamina propria-like stroma around misplaced glands (as- 

terisk). E) Dilated large submucosal vessels (black arrows). 

l

n

v

r

f

[  

r

[  

t

a

c

s

i

i

l

t

Fig. 2. Representative image of lamina propria invasion. Dysplastic glands sur- 

rounding a focal area of lamina propria invasion where tumor cells present mu- 

cinous/signet ring features. 
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Lesions with high-grade dysplasia, a villous component, and 

arge dimension are more frequently associated with invasive ade- 

ocarcinoma and should be looked at with care [ 55 , 56 ]. 

Infiltration solely of the lamina propria with no deeper in- 

asion deserves a specific comment ( Fig. 2 ). This event can be 

arely identified in colorectal specimens, and it is generally re- 

erred to as intramucosal colorectal carcinoma in the literature 

 54 , 57 , 58 ]. Association of lamina propria infiltration and increased

isk of lymph node metastasis is still debated and generally absent 

 57 , 58 ]. Therefore, it is worth stressing that lamina propria infil-

ration alone, with no deeper invasion, does not qualify for a di- 

gnosis of MCP. However, recent evidence has suggested a strong 

orrelation between lamina propria invasion and an increased as- 

ociation with colorectal cancer risk factors, represented either by 

nflammatory bowel disease or hereditary syndromes [ 54 ]. Pend- 

ng further analysis and validation, it may be appropriate to report 

amina propria invasion and the association of this finding in pa- 

ients at increased colorectal cancer risk. 
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As no definite criteria exist to solve cases with equivocal sub- 

ucosal invasion, this diagnostic conundrum exemplifies the ben- 

fit of having two pathologists reviewing and confirming the 

CP diagnosis. Indeed, we highly recommend having the diag- 

ostic report of all putative MCPs signed out by two patholo- 

ists. This latter recommendation is especially relevant in a spe- 

ific scenario, specifically whenever a polypoid lesion is superfi- 

ially/partially biopsied and fragmented (thus precluding clear as- 

essment of mucosa-submucosa boundary), but presents morpho- 

ogical features of an MCP/adenocarcinoma. In this setting, pathol- 

gists may struggle between a straightforward malignant diagno- 

is, or a more cautious yet formal approach that requires direct ev- 

dence of invasion to make a definitive diagnosis of malignancy. 

ere, we recommend sharing the case with a colleague pathol- 

gist. If the malignant nature is confirmed by both pathologists, 

hen it is crucial to (I) provide a descriptive diagnosis, specifically 

eporting the features favoring the malignant nature of the lesion, 

ut also the limitations (especially those related to sample frag- 

entation) that preclude a definitive diagnosis, (II) stressing the 

equirement of a thorough MDT discussion, and (III) have the di- 

gnostic report signed by both evaluators. This approach has dual 

enefits: it strengthens the need of MDT discussion, and it favors 

he identification by all MDT participants of potential solutions to 

revent the reiteration of this event. 

Practical questions and solutions related to MCP diagnostic ap- 

roaches are addressed in the following Q&A session. 

Q: How many serial sections per tissue block should be performed 

f a lesion is between 10 and 20 mm ? What if between 20 and 30

m ? 

GIPAD recommendations: A recommended number of serial sec- 

ions per tissue block is not explicitly defined in the literature, and 

pecific data based on lesion dimensions is not available. In gen- 

ral, we recommend preparing one slide per tissue block, contain- 

ng as many serial sections as feasible. 

Q: How many sections do we have to examine to assess submu- 

osal invasion in equivocal cases? 

GIPAD recommendations: Few specific scenarios may benefit 

rom deeper levels, including equivocal submucosal invasion or un- 

ertain presence of high-risk features. There is no recommended 

umber, but we suggest performing no more than three additional 

eeper levels . In general, support from a colleague pathologist 

olds more value than producing deeper levels and additional se- 

ial sections. 

Q: Are pedunculated lesions showing lamina propria invasion 

CPs? 

GIPAD recommendations: No, an invasion confined to the lam- 

na propria does not meet the criteria for MCP diagnosis, as 

he presence of invasive neoplastic glands in the submucosa 

s required. If there are only indirect histologic features (e.g., 

esmoplastic stroma, poorly differentiated morphology, and dubi- 

us lymphovascular invasion), the pathology report should convey 
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Fig. 3. Immunohistochemical stain for smooth muscle actin can support identifica- 

tion of muscularis mucosae disruption and neoplastic gland invasion if doubtful. A) 

An area of neoplastic invasion with malignant glands and acellular mucin pools in- 

filtrating the muscularis mucosae. B) Smooth muscle actin IHC stain (brown stain) 

further highlight muscularis mucosae disruption, thus confirming the invasive na- 

ture of the lesion. 
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Fig. 4. Representative images of tumor budding and PDCs at the tumor invasive 

front. The number of tumor cells composing the aggregate is key to distinguish tu- 

mor buds ( < 5 tumor cells; A, black arrows) from PDC ( > 5 tumor cells; B, black 

arrows). 
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uspicion of MCP. Identification and reporting of invasion of the 

amina propria alone (i.e., intramucosal colorectal carcinoma) may 

e relevant for its association with colorectal cancer risk factors 

e.g., inflammatory bowel disease and hereditary syndromes). 

Q: Should the percentage of invasive component over dysplasia be 

etailed in the diagnostic report? 

GIPAD recommendations: No, it is not necessary to explicitly this 

ercentage. Quantifying the exact proportion of each components 

oes not provide additional prognostic value and is not required in 

outine reporting. 

Q: Should IHC for muscularis mucosae ( i.e. , desmin) or adenocar- 

inoma ( i.e. , cytokeratins) identification always be performed? 

GIPAD Recommendations: Performing IHC to highlight muscularis 

ucosae or adenocarcinoma is not required or recommended. It 

an be performed selectively on the tissue block with the most 

uspicious area to clearly define true submucosal invasion. How- 

ver, this should not be considered as part of MCP diagnostic rou- 

ine ( Fig. 3 ). 

Q: How should we report polypoid lesions that were super- 

cially/partially biopsied, thus precluding clear assessment of the 

ucosa-submucosa boundary and invasion? Can we use the term 

adenocarcinoma” in this setting? 

GIPAD Recommendations: A two-step approach is recommended 

hen diagnosing fragmented colorectal polypoid lesions with sus- 

ected malignancy: (I) consulting a second pathologist and (II) pro- 

iding a descriptive diagnosis that highlights both malignant fea- 

ures and diagnostic limitations. In this context the presence of un- 

quivocal desmoplasia is a crucial finding. As detailed above, this 

trategy strengthens the need for MDT discussions for optimal pa- 

ient management, and helps identify solutions to prevent similar 

iagnostic challenges in the future. 

.2. Assessing the risk factors 

Once an MCP is diagnosed, pathologists provide a comprehen- 

ive histopathological evaluation of risk factors associated with 

ymph node metastases or local recurrence/residual disease. In the 

ollowing paragraphs, we will address established (lymphovascu- 

ar invasion, tumor budding, tumor grade, and resection margins), 
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nnovative (mismatch repair protein status), and recently ques- 

ioned (depth of invasion and microstaging) histopathological fea- 

ures of high risk MCP. As for the previous paragraph, a Q&A ses- 

ion will highlight major assessment caveats. 

Grading and histotype 

Histologic grading is an independent risk factor associated with 

oor prognosis in MCPs [ 57–59 ]. Unfortunately, grading assessment 

s subject to significant interobserver variability due to the lack of 

tandardized quantification methods. In particular, a critical aspect 

s the minimum percentage of poorly differentiated component re- 

uired to grade the whole lesion. Traditionally and according to 

he American Joint Committee on Cancer [ 60 ], tumor differenti- 

tion and grading are defined architecturally—whether the tumor 

orms glandular structures. If the glandular component is < 50 % 

f the tumor, it is classified as poorly differentiated (high-grade). 

owever, the literature indicates that even a small proportion (as 

ittle as 5 %) of poorly differentiated areas significantly increases 

he risk of lymph node metastases [ 61 , 62 ]. 

A caveat of tumor grade assessment is related to the grading 

ystem used. To improve inter-observer reproducibility, the latest 

HO Classification of Gastrointestinal Tumors recommends a sim- 

lified two-tiered grading system: low-grade (G1-G2) and high- 

rade (G3) [ 63 ]. This classification is applied to not otherwise spec- 

fied and mucinous adenocarcinomas. Remarkably, WHO grading 

ystem is based on the least differentiated component rather than 

he most represented. We recommend using the two-tiered grad- 

ng system (low-grade vs. high-grade) in the diagnostic report, as 

t is more reproducible and prognostically relevant. 

In addition, poorly differentiated clusters (PDCs) should be 

arefully evaluated. PDC are aggregates of at least five neoplas- 

ic cells lacking glandular formation and located at the tumor 

nvasive front ( Fig. 4 ). PDC presence is relevant in MCPs and 

T1 CRCs, as they are strongly associated with nodal involvement 

 57 , 58 ]. However, there is no standardized consensus regarding 

DC reporting to date. Therefore, we recommend (I) considering 

ny quantity of tumor poor differentiation for the tumor grading, 

hus avoiding the need for specific percentages, and (II) specif- 

cally reporting whether there are PDCs and reporting them as 

resent or absent (without further quantification). This informa- 

ion will be then presented in the MDT discussion for clinical 
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Fig. 5. LVI should be readily identifiable on morphology or with orcein stain. A) 

MCP showing equivocal areas of LVI on morphology. B) High-power detail of the 

area with equivocal LVI. C) Orcein stain highlights elastic fibers and confirms equiv- 

ocal LVI. 
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nterpretation. The rationale for this approach is that, given the 

vailable monitoring tools, an isolated finding of poor differenti- 

tion area/PDC alone does not necessarily justify radical surgical 

ntervention. 

In addition to grade, certain histologic subtypes of MCPs exhibit 

istinctly aggressive behavior. Three histotypes are associated with 

 putative increased risk of nodal metastases: (I) mucinous subtype 

at least 50 % of the tumor present mucinous features), particu- 

arly those in the rectum [ 64 , 65 ], (II) micropapillary subtype (mi-

ropapillae in ≥5 % of the total tumor component) [ 66 , 67 ], and (III)

ignet-ring cell subtype (signet ring required in at least 50 % of the 

umor) [ 68 ]. Consensus on greater clinical aggressiveness has been 

stablished for the signet-ring cell subtype only. Other subtypes, 

uch as adenosquamous carcinoma, also show aggressive behavior 

ut are rare and have been anecdotally reported in MCPs [ 69 , 70 ].

hile specific large-scale studies are lacking – mostly due to the 

arity of these subtypes - the Japanese Society for Cancer of the 

olon and Rectum (JSCCR) 2019 guidelines recommend surgical re- 

ection with lymph node dissection for MCPs exhibiting mucinous 

r signet-ring cell carcinoma histology [ 16 ]. 

Based on these considerations, we recommend specifying the 

umor histotype in the diagnostic report. This information should 

e further highlighted by pathologists during MDT discussions. 

Q: When a MCP qualifies for a high-grade adenocarcinoma diag- 

osis? Is there a cut-off or minimal percentage? 

GIPAD Recommendations: 50 % is the usual percentage required 

or grade assessment [ 60 ]. However, evidence from the literature 

emonstrated that the high-grade component of MCP drives the 

isk of nodal metastasis regardless of its percentage. Therefore, 

e recommend considering any unequivocal poorly differentiated 

omponents of MCP, and grade the tumor accordingly. 

Q: Should we always report PDCs in MCP? If so, how? 

GIPAD Recommendations: The presence of PDCs, irrespective of 

heir quantity, holds independent prognostic significance. There- 

ore, we recommend reporting whether PDCs are present or ab- 

ent. No specific quantification is required. 

Q: Should we specify MCP histotype? 

GIPAD Recommendations: we recommend providing information 

n adenocarcinoma subtyping according to the WHO classification. 

lthough the prevalence and prognostic significance of micropapil- 

ary, mucinous, and signet ring histotypes in MCP have not been 

ully investigated and validated, we suggest adding a comment 

bout their worse prognosis in the pathologic report for MDT dis- 

ussion. This consideration is especially relevant for the mucinous 

denocarcinoma of the rectum. 

Lymphovascular invasion 

Lymphovascular invasion (LVI) is unanimously recognized as a 

rucial risk factor of lymph node metastasis in MCPs, with an over- 

ll risk ranging between 6 % and 16 % [ 71 ]. Furthermore, LVI is

trongly correlated with poorly differentiated histology and tumor 

udding. Due to its relevance, we recommend always evaluating 

VI, and reporting it as present or absent. 

As advocated by the International Collaboration on Cancer Re- 

orting [ 72 ], significant effort s are being made to distinguish be- 

ween small vessel invasion (including lymphatics, capillaries, and 

enules) and large vessel invasion (veins), as well as to differenti- 

te between lymphatic and venous invasion. If this differentiation 

s readily available on the tissue sample, we support its implemen- 

ation. 

Q: Should IHC be performed to detect LVI ( i.e. , D2–40 and CD34,

oth as single-plex or combined with cytokeratins)? 

GIPAD Recommendations: IHC staining can enhance LVI evalua- 

ion [ 73 ], but performing it on all MCP cases is not feasible and

arely required. We recommend performing IHC staining for LVI 

etection only in selected cases where analysis of conventional 

ematoxylin-eosin staining fails to provide a definitive conclusion, 
1895
s LVI is generally either clearly visible or absent. Ambiguous cases 

re rare. 

Q: Should we differentiate lymphatic from venous invasion? What 

bout small vessels from large vessels? 

GIPAD Recommendations: These distinctions are not mandatory, 

ut we support their implementation if it can be reliably made 

ased on morphology alone [ 74 ]. Use of elastic fiber stains (such 

s Weigert’s or orcein) to evaluate elastic fibers and facilitate as- 

essment in doubtful cases can be performed, but we do not rec- 

mmend the use of immunohistochemical staining for this purpose 

 Fig. 5 ). 

Tumor Budding 

Tumor budding refers to the presence of tumor cells organized 

s single elements or small groups ( < 5 tumor cells) and located 

t the invasive front of the lesion ( Fig. 4 ). Small clusters of tu-

or cells with ≥5 cells lacking a glandular formation qualify as 

oorly differentiated clusters – PDC - and are discussed separately 

n the dedicated section (“Grading and histotype ”). Nowadays, tu- 

or budding is crucial for MCP clinical management. In 2016, 

ecommendations from the International Tumor Budding Consen- 

us Conference (ITBCC) [ 74 ] introduced a three-tier tumor bud- 

ing scoring system, based on a 0.785 mm ² field area at 20x 

agnification: 

• Bd1: 0–4 buds 

• Bd2: 5–9 buds 

• Bd3: ≥10 buds 

Remarkably, the actual clinical relevance of each score depends 

n the stage of the tumor. Regarding MCP and pT1 CRC, ≥5 buds 

er hotspot (i.e., Bd2 and Bd3) exhibit an increased risk of lymph 

ode metastasis. We recommend reporting the specific number of 

uds and related score (Bd1, Bd2, or Bd3). We discourage reporting 

umor budding as present/absent, or high/low tumor budding (un- 

ess contextually specifying the related scoring system and specific 

umber). 

Q: Should IHC be performed to assess tumor budding? How many 

eeper levels should be analyzed? 

GIPAD Recommendations: Tumor budding assessment can be 

hallenging especially in cases with tumor fragmentation, peri- 

umoral inflammation, or difficulty distinguishing malignant ep- 

thelial cells from inflammatory cells/fibroblasts. However, con- 

icting data exist regarding the added value of IHC for this pur- 

ose [ 75 ]. Both the ITBCC and the Royal College of Pathologists 

uidelines recommend evaluating tumor budding on hematoxylin 

nd eosin sections, reserving IHC to identify hot-spots for calcu- 

ation [ 74 , 76 ]. In line with our overall perspective regarding IHC

se in the MCP scenario, we recommend evaluating tumor bud- 

ing on H&E. Deeper levels should be reserved for poor-quality 

ections. 
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Microstaging and depth of invasion 

Microstaging refers to the direct measurement of tumor cell in- 

asion within the submucosa. Microstaging has historically been 

onsidered a crucial feature for MCP [ 77 ], but more recent stud- 

es have questioned its relevance: in the absence of other high-risk 

eatures, microstaging alone was one of the most relevant causes 

f surgical overtreatment of otherwise low-risk MCP cases [ 78–80 ]. 

s detailed below, part of this issue is related to sample conditions, 

esional morphology, and the measurement procedure itself. 

The classification of submucosal invasion in sessile MCPs has 

een historically defined by the Kudo system [ 29 ] subsequently 

pdated by Kikuchi [ 81 ]. The Kudo system categorizes submucosal 

nvasion into three levels: 

• SM1: Invasion into the upper third of the submucosa. 

• SM2: Invasion into the middle third of the submucosa. 

• SM3: Invasion into the lower third of the submucosa. 

The revised Kikuchi system further specifies these classes as fol- 

ows: 

• SM1: invasion from the muscularis mucosa to the depth of 

maximum of 300 μm. 

• SM2: intermediate between SM1 and SM3. 

• SM3: carcinoma invasion near the inner surface of the muscu- 

laris propria. 

According to this system, the SM1 and SM2 classes are associ- 

ted with a low risk of nodal metastases (0 % and 10 %, respec-

ively), whereas SM3 harbors the highest risk (up to 25 %) [ 29 , 82 ].

nfortunately, the applicability of both systems is often limited in 

linical practice as full-thickness submucosa and muscularis pro- 

ria are not frequently available. If anything, both the Kudo and 

ikuchi systems can be used with samples obtained via advanced 

ndoscopic resection techniques (ESD, EID) or surgical approaches 

TEM, colectomy). 

A different classification system has been proposed by Ueno 

nd colleagues [ 6 ]. This system requires the direct measurement 

n μm of the depth and width of the invasive component beyond 

he muscularis mucosae. The original study identified a depth of 

0 0 0 μm and a width of 40 0 0 μm as the best cut-off for MCP

isk assessment. MCP with a depth ≥ 20 0 0 μm had a higher risk 

17.1 %) of lymph node metastases compared to lesions with a 

epth < 20 0 0 μm (3.9 %). Similarly, invasion width ≥ 40 0 0 μm

mplicated a higher risk (18.2 %) compared to < 40 0 0 μm (2.5 %)

 6 ]. Subsequent studies identified 10 0 0 μm as the best cut-off to 

tratify MCP aggressiveness, as lesions with < 10 0 0 μm depth had 

irtually no risk of lymph node metastasis [ 83 ]. In sessile lesions, 

e recommend reporting both the width and the absolute depth of 

nvasion beyond the muscularis mucosae. The exact measurement 

the actual micron-/millimeters) rather than semiquantitative cut- 

ffs ( < 10 0 0 um or > 10 0 0 um) should be used. The absolute depth

f invasion refers to the depth measured from the deepest layer of 

he muscularis mucosae to the deepest aspect of invasion. If the 

uscularis mucosae is completely disrupted by malignant glands, 

athologists should either attempt to approximate its presence and 

ocation (but this approximation is challenging and may introduce 

ignificant inter-observer variability) or, if this is not possible, mea- 

ure up to the surface of the lesion (introducing, however, a non- 

egligible risk of over measurement). 

Microstaging and invasion measurement are particularly chal- 

enging in pedunculated lesions, as traditional assessments often 

verestimate the risk by extrapolating criteria derived from ses- 

ile lesions. In pedunculated malignant polyps, the extent of sub- 

ucosal invasion is better represented by the Haggitt classification 

ystem [ 84 ]. The Haggitt system stratifies invasion into five levels: 

• Level 0: No invasion of the muscularis mucosae. 
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• Level 1: Invasion into the submucosa confined to the head of 

the pedunculated polyp. 

• Level 2: Invasion extending into the neck of the pedunculated 

polyp. 

• Level 3: Invasion reaching the stalk of the pedunculated polyp. 

• Level 4: Invasion extending beyond the stalk. 

Levels 1 to 3 are associated with a low risk of lymph node 

etastases ( < 1 %), while Level 4 carries the highest risk (up to 

7 %) [ 84 ]. The Haggitt classification system also requires well- 

riented whole-section specimens. Fragmentation can conceal the 

olyp topography (the head, neck, and stalk structural relation- 

hip), limiting the utility of the classification. 

A caveat for invasion measurement is represented by lesion sur- 

ace ulceration. In this setting, the measurement should start from 

he base of the ulcer, and not from the surface, to prevent mea- 

urement overestimation. While some studies attempted to stan- 

ardize measurement techniques [ 85–87 ], precise microstaging can 

ften be impractical, regardless of the lesion morphology. Due to 

his reason, we would like to stress that microstaging alone should 

ot justify MCP surgical resection. 

Q: What system should be preferred for MCP microstaging? What 

bout “semi-pedunculated ” polyps? 

GIPAD Recommendations: Unfortunately, most specimens may 

ot present the required conditions (i.e., specimen orientation) for 

ppropriate microstaging. If “forced”, microstaging systems are the 

ajor culprit of MCP overtreatment. If all conditions are met, we 

ecommend using the direct measurement (mm or μm) of depth 

nd width for sessile MCPs, and Haggitt levels for pedunculated le- 

ions. The definition of “semi-pedunculated” lesion is not standard- 

zed, but generally refer to lesions with a very short stalk, making 

hem morphologically intermediate between sessile and peduncu- 

ated lesions. The limited data available in the literature using the 

semi-pedunculated” terminology has not demonstrated a superior 

ystem for microstaging [ 88 ]. However, since the definition im- 

lies the presence of a stalk, the Haggitt levels should be used for 

icrostaging. It is important to emphasize that the term “semi- 

edunculated” has not been standardized, and it is neither widely 

ccepted nor consistently implemented in the literature. Therefore, 

e discourage its use. 

Q. How many sections/deeper levels should be performed and an- 

lyzed for MCP microstaging? 

GIPAD Recommendations: There are no data supporting the need 

f additional sections for MCP microstaging. We recommend per- 

orming microstaging evaluation on the tissue section with both 

he most representative area of tumor infiltration and preserved 

natomic topography required for measurement. Deeper levels 

hould be reserved for poor-quality sections. 

Margins of resection 

The presence of invasive tumor cells on the resection margin 

aises concerns about residual disease. Remarkably, the definition 

f tumor cell margins involvement varies across guidelines. The 

SGE guidelines consider the resection margin as positive if tu- 

or cells are identified within 1 mm from it [ 89 ], whereas the 

apanese guidelines consider a margin positive if any infiltrating 

umor cells are observed at the submucosal margin of the resected 

pecimen [ 16 ]. We endorse the direct measurement and recom- 

end reporting the exact distance of tumor cells from the mar- 

in (in mm or μm) rather than using semiquantitative categories 

 < 1 mm and ≥1). Furthermore, we recommend specifying whether 

umor cells show or are located in an area with diathermy effect, 

specially if ≤1 mm from the resection margin ( Fig. 6 ). Indeed, 

iathermy per se can have a “therapeutic” effect on the resid- 

al tumor cell thus sparing the need for radicalization surgery. If 

he positive resection margin is the only risk factor of the MCP, 
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Fig. 6. Evaluation of resection margin. A) Representation of an ideal scenario for 

tumor cells-margin measurement, where tumor cells invasion is clearly evaluable 

(black arrows) as well as the distance and limit of resection margin (red arrows). B) 

In this case, artifactual involvement of the resection margins (black arrow) is due to 

free-floating tumor cells/ loose tumor fragments that were mostly likely misplaced 

during tissue handling. C) An example of positive margin where tumor cells with 

black ink and diathermic effects are located at the margin (black arrows). 
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specially if tumor cells are located in the diathermy area, the po- 

ential benefit of surgical resection should be thoroughly evaluated. 

Q: How should we report the resection margin? Should we use a 

ut-off-based approach ( < 1 mm or > 1 mm )? 

GIPAD recommendations: A comment on the resection margin 

hould always be present in the diagnostic report. Firstly, the re- 

ort should clearly state whether any issue occurred (i.e., frag- 

ented sample, stalk retraction). If none exist and margin evalua- 

ion is feasible, the exact distance between the deepest neoplastic 

land and the margin should be reported. While using cut-offs is 

ot formally wrong, we recommend providing the exact measure- 

ent (in mm or μm). 

Innovative features: mismatch repair proteins and molecular 

athways 

Testing microsatellite instability/mismatch repair (MMR) pro- 

ein status is crucial in several malignances, especially CRC [ 90–

8 ]. While several studies have evaluated MMR role in stage II 

nd III CRC [ 90–92 , 99 , 100 ], no guidelines specifically recommend

esting in MCP. However, a recent study reported that MCPs with 

eficient MMR profile were associated with a lower risk of nodal 

etastases compared to proficient MMR profile MCPs [ 101 ]. 

Molecular profiling has improved our understanding of CRC and 

utation-specific therapeutic targeting [ 102 ]. In the setting of MCP, 

t hints at significant clinical implications, including identification 

f patients with familial polyposis [ 2 , 25 , 45 , 103–110 ]. Despite these

otential benefits, the impact of molecular profiling on MCP risk 

ggressiveness assessment is yet to be evaluated. 

Q: Do we have to test MMR in all MCPs? 
1897
GIPAD Recommendations: we suggest integrating MMR protein 

tatus assessment into the routine MCP evaluation. In addition to 

he suggested prognostic potential, MMR evaluation of MCP sup- 

orts Lynch syndrome algorithm assessment [ 111 ]. Therefore, test- 

ng for BRAF V600E mutation and/or MLH1 promoter methylation 

n case of MMR deficiency ( MLH1/PMS2 loss) is also recommended. 

We recognize that this statement may pose some concerns and 

xpose pathologists to practical issues in their daily routine. Lynch 

yndrome universal screening and reflex testing for patients with 

RC are recommended by multiple medical societies, but their 

egulation and implementation can vary locally and depending 

n the single institution’s practice [ 112 ]. The role of the pathol- 

gist in guiding additional testing and supporting timely clinical 

ecision-making is becoming increasingly central. As they are em- 

racing their evolving responsibility within MCP multidisciplinary 

are pathways, we believe pathologists should encourage the ap- 

ropriate but early consideration of these biomarkers within the 

iagnostic workflow [ 113 ]. 

.3. Standardized MCP diagnostic report 

As part of these recommendations, we produced a standardized 

eport template for MCP diagnosis to provide a “checklist” that in- 

orporates all the topics examined here (Supplementary Material). 

e here report some additional questions regarding how to sign 

ut the MCP pathology report. 

Q: Should the final diagnostic report include the MCP risk of 

etastases/recurrence? Should we make a final diagnosis of low- or 

igh-risk MCP? 

GIPAD Recommendations: No, we discourage specifying the MCP 

isk in the diagnostic report. Two arguments justify this choice: 

I) there are other characteristics (including patient age and clin- 

cal status, lesion location, and endoscopic features) that con- 

ribute to patients clinical management and should be considered 

hen deciding the most appropriate and patient-specific therapeu- 

ic approach; (II) avoiding such definitive risk categorization in the 

athology report makes MDT discussion of each case mandatory. 

o this end, we additionally recommend specifying that MDT dis- 

ussion is required. This remark serves to ensure that all relevant 

istopathological and clinical factors are considered and discussed. 

Q: How many pathologists should sign out the pathology report? 

GIPAD Recommendations: The MCP diagnosis presents several is- 

ues which may challenge pathologists with dedicated expertise. 

herefore, we recommend that all MCP cases should be evaluated 

nd diagnosed by two pathologists, in particular, if equivocal fea- 

ures are observed. 

. Conclusions 

In these recommendations, GIPAD aimed to answer major 

ilemmas and drawbacks faced by pathologists in real-world MCP 

iagnosis. We collected the most recent literature evidence that 

ormed the main structure and source for the recommendations. 

till, several areas presented no specific data or clear indica- 

ions. Considering the increasing global incidence and relevance of 

CPs, these aspects of ambiguity require more granular and MCP- 

edicated evidence. The present recommendations harness litera- 

ure data and the experience of dedicated pathologists to provide 

 complete and detailed perspective with the ultimate goal of im- 

roving multidisciplinary discussion and patient clinical manage- 

ent. 

A key challenge in the study of MCPs is the difficulty of ap- 

lying findings derived from pT1 CRC surgical resection specimens, 

o cases diagnosed via endoscopic removal and polypectomy. Most 

tudies assessing risk factors for lymph node metastases and resid- 

al/recurrent disease have relied on surgical specimens, which may 
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ot accurately represent the risks associated with lesions consid- 

red suitable for endoscopic resection. Given the peculiar charac- 

eristics of polypectomy specimens, there is a critical need for ded- 

cated studies focusing solely on this setting. The few data available 

uggest that the actual rate of lymph node metastases in polypec- 

omy cases is significantly lower than previously reported, high- 

ighting the importance of distinguishing between these two set- 

ings when interpreting findings [ 101 ]. 

As pathology-driven innovation continues to refine classification 

ystems, the MCP diagnostic process still needs to integrate more 

nnovative data, such as MMR testing. The little evidence available 

or MCP/pT1 is promising and in line with stage II and III CRC, but 

obust data is still lacking. Nonetheless, we have opted to include 

MR testing as part of the diagnostic workup of all MCP cases 

o foster its adoption and underline its importance. Promising ev- 

dence is emerging from the literature for other features, such as 

umor-infiltrating lymphocytes, PD-L1 testing, and molecular pro- 

ling [ 22 , 25 , 104–107 , 112–114 ]. We expect that MCP assessment via

hese new approaches will soon become part of the routine diag- 

ostic evaluation. 

We would like to conclude these recommendations by empha- 

izing the importance of incorporating the pathology report in the 

DT discussion. MCPs represent a unique diagnostic entity re- 

uiring the combination of precise evaluation from different per- 

pectives. To this end, regardless of whether high- or low-risk 

istopathologic features are evident, all cases of MCPs should be 

iscussed in a multidisciplinary setting to determine the optimal 

herapeutic strategy. Instead of evaluating risk on isolated parame- 

ers, effort s should be directed to develop a composite assessment 

hat integrates multiple factors. Enhanced risk stratification via this 

ombined approach harbors the potential to maximize oncologic 

afety while minimizing unnecessary surgery. 

ource(s) of support 

none. 

eclaration of competing interest 

The authors have no conflicts of interest to disclose. 

cknowledgements 

none. 

upplementary materials 

Supplementary material associated with this article can be 

ound, in the online version, at doi:10.1016/j.dld.2025.07.034 . 

eferences 

[1] M.K. Brierley JDG, Wittekind C. TNM classification of malignant tumours. 8th 
Edition Wiley-Blackwell; 2016 . 

[2] Galuppini F, Fassan M, Mastracci L, et al. The histomorphological and molec- 
ular landscape of colorectal adenomas and serrated lesions. Pathologica 

2021;113:218–29 . 

[3] Bujanda L, Cosme A, Gil I, et al. Malignant colorectal polyps. World J Gas-
troenterol 2010;16:3103–11 . 

[4] Zaffalon D, Daca-Alvarez M, Saez de Gordoa K, et al. Dilemmas in the Clinical 
management of pT1 colorectal cancer. Cancers (Basel) 2023:15 . 

[5] Fyock CJ, Draganov PV. Colonoscopic polypectomy and associated techniques. 
World J Gastroenterol 2010;16:3630–7 . 

[6] Ueno H, Mochizuki H, Hashiguchi Y, et al. Risk factors for an adverse outcome
in early invasive colorectal carcinoma. Gastroenterology 2004;127:385–94 . 

[7] Ose I, Levic K, Thygesen LC, et al. Prediction of disease recurrence or residual

disease after primary endoscopic resection of pT1 colorectal cancer-results 
from a large nationwide Danish study. Int J Colorectal Dis 2023;38:274 . 

[8] Yeh JH, Tseng CH, Huang RY, et al. Long-term outcomes of primary endo- 
scopic resection vs surgery for T1 colorectal cancer: a systematic review and 

meta-analysis. Clin Gastroenterol Hepatol 2020;18:2813–23 e5 . 
1898
[9] Arthursson V, Medic S, Syk I, et al. Risk of recurrence after endoscopic resec- 
tion of nonpedunculated T1 colorectal cancer. Endoscopy 2022;54:1071–7 . 

[10] Senore C, Giovo I, Ribaldone DG, et al. Management of Pt1 tumours removed 
by endoscopy during colorectal cancer screening: outcome and treatment 

quality indicators. Eur J Surg Oncol 2018;44:1873–9 . 
[11] Coverlizza S, Risio M, Ferrari A, et al. Colorectal adenomas containing invasive 

carcinoma. Pathologic assessment of lymph node metastatic potential. Cancer 
1989;64:1937–47 . 

[12] Tateishi Y, Nakanishi Y, Taniguchi H, et al. Pathological prognostic factors pre- 

dicting lymph node metastasis in submucosal invasive (T1) colorectal carci- 
noma. Mod Pathol 2010;23:1068–72 . 

[13] Senore C, Basu P, Anttila A, et al. Performance of colorectal cancer screen- 
ing in the European Union Member States: data from the second European 

screening report. Gut 2019;68:1232–44 . 
[14] Gini A, Jansen EEL, Zielonke N, et al. Impact of colorectal cancer screen- 

ing on cancer-specific mortality in Europe: a systematic review. Eur J Cancer 

2020;127:224–35 . 
[15] Oka S, Tanaka S, Kajiwara Y, et al. Treatment decision for locally resected 

T1 colorectal carcinoma-verification of the Japanese guideline criteria for ad- 
ditional surgery based on long-term clinical outcomes. Am J Gastroenterol 

2024;119:2019–27 . 
[16] Hashiguchi Y, Muro K, Saito Y, et al. Japanese Society for Cancer of the Colon

and Rectum (JSCCR) guidelines 2019 for the treatment of colorectal cancer. 

Int J Clin Oncol 2020;25:1–42 . 
[17] Benson AB, Venook AP, Al-Hawary MM, et al. Colon Cancer, Version 2.2021, 

NCCN Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw 

2021;19:329–59 . 

[18] Argiles G, Tabernero J, Labianca R, et al. Localised colon cancer: ESMO Clin- 
ical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol 

2020;31:1291–305 . 

[19] Hassan C, Wysocki PT, Fuccio L, et al. Endoscopic surveillance after surgical or 
endoscopic resection for colorectal cancer: european Society of Gastrointesti- 

nal Endoscopy (ESGE) and European Society of Digestive Oncology (ESDO) 
Guideline. Endoscopy 2019;51:266–77 . 

[20] Shaukat A, Kaltenbach T, Dominitz JA, et al. Endoscopic recognition and 
management strategies for malignant Colorectal polyps: recommendations 

of the US Multi-Society Task Force on Colorectal Cancer. Gastroenterology 

2020;159:1916–34 e2 . 
[21] Vogel JD, Felder SI, Bhama AR, et al. The American Society of Colon and Rectal

Surgeons Clinical Practice Guidelines for the management of Colon cancer. Dis 
Colon Rectum 2022;65:148–77 . 

[22] Gambella A, Falco EC, Benazzo G, et al. The importance of being "that" 
colorectal pT1: a combined clinico-pathological predictive score to improve 

nodal risk stratification. Front Med (Lausanne) 2022;9:837876 . 

[23] Zammit AP, Lyons NJ, Chatfield MD, et al. Patient and pathological predic- 
tors of management strategy for malignant polyps following polypectomy: a 

systematic review and meta-analysis. Int J Colorectal Dis 2022;37:1035–47 . 
[24] Norton EJ, Bateman AC. Risk assessment in pT1 colorectal cancer. J Clin Pathol 

2024;77:225–32 . 
[25] Bettington ML, Walker NI, Rosty C, et al. A clinicopathological and molecular 

analysis of 200 traditional serrated adenomas. Mod Pathol 2015;28:414–27 . 
[26] Norton EJ, Bateman AC. Pitfalls during histological assessment in locally re- 

sected pT1 colorectal cancer. Histopathology 2025 . 

[27] Strum WB. Colorectal Adenomas. N Engl J Med 2016;375:389–90 . 
[28] Hewett DG, Kaltenbach T, Sano Y, et al. Validation of a simple classification 

system for endoscopic diagnosis of small colorectal polyps using narrow-band 
imaging. Gastroenterology 2012;143:599–607 e1 . 

[29] Kudo S. Endoscopic mucosal resection of flat and depressed types of early 
colorectal cancer. Endoscopy 1993;25:455–61 . 

[30] Johnson G, Helewa R, Moffatt DC, et al. Colorectal polyp classification 

and management of complex polyps for surgeon endoscopists. Can J Surg 
2023;66:E491–E4E8 . 

[31] Dornblaser D, Young S, Shaukat A. Colon polyps: updates in classification and 
management. Curr Opin Gastroenterol 2024;40:14–20 . 

[32] Shilo Yaacobi D, Berger Y, Shaltiel T, et al. Excision of malignant and pre-ma- 
lignant rectal lesions by transanal endoscopic microsurgery in patients under 

50 years of age. World J Gastrointest Surg 2023;15:1892–900 . 

[33] Keller DS, Reif de Paula T, Ikner TP, et al. Comparing advanced platforms for 
local excision of rectal lesions. Surg Endosc 2024;38:3976–83 . 

[34] Wang C, Huang T, Wang X. Efficacy and safety of transanal endo- 
scopic microsurgery for early rectal cancer: a meta-analysis. Front Oncol 

2025;15:1545547 . 
[35] Chiavellati L, D’Elia G, Zerilli M, et al. Management of large malignant rectal 

polyps with transanal endoscopic microsurgery. Is there anything better for 

the patient? Eur J Surg Oncol 1994;20:658–66 . 
[36] Leonard D, Colin JF, Remue C, et al. Transanal endoscopic microsurgery: 

long-term experience, indication expansion, and technical improvements. 
Surg Endosc 2012;26:312–22 . 

[37] Jakobs JK, Zumblick M, von Gerlach S, et al. Endoscopic submucosal dissection 
of colorectal pedunculated polyps. Endosc Int Open 2024;12:E1437–E1E46 . 

[38] Maida M, Facciorusso A, Marasco G, et al. Comparative efficacy of different 

techniques for colonic endoscopic submucosal dissection: a network meta–
analysis of randomized controlled trials. Dig Liver Dis 2025 . 

[39] Singh S, Mohan BP, Chandan S, et al. Conventional versus traction endoscopic 
submucosal dissection for colorectal tumors: a meta-analysis of randomized 

controlled trials. J Clin Gastroenterol 2024;58:1016–21 . 

https://doi.org/10.1016/j.dld.2025.07.034
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0001
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0001
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0002
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0003
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0004
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0005
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0006
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0007
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0008
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0009
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0010
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0011
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0012
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0013
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0014
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0015
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0016
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0017
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0018
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0019
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0020
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0021
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0022
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0023
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0024
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0026
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0027
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0028
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0029
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0030
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0031
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0032
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0033
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0034
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0035
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0036
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0037
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0038
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0039
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0040


A. Gambella, P. Parente, F. Grillo et al. Digestive and Liver Disease 57 (2025) 1890–1900

 

 

 

 

 

 

 

 

 

 

 

[40] Yang D, Hasan MK, Jawaid S, et al. Hybrid versus conventional col- 
orectal endoscopic submucosal dissection: a multicenter randomized con- 

trolled trial (Short-Endoscopic Submucosal Dissection). Am J Gastroenterol 
2024;119:2436–43 . 

[41] Thoguluva Chandrasekar V, Spadaccini M, Aziz M, et al. Cold snare endoscopic 
resection of nonpedunculated colorectal polyps larger than 10 mm: a system- 

atic review and pooled-analysis. Gastrointest Endosc 2019;89:929–36 e3 . 
[42] Cooper HS. Surgical pathology of endoscopically removed malignant polyps 

of the colon and rectum. Am J Surg Pathol 1983;7:613–23 . 

[43] Nano E, Gambella A, Paudice M, et al. Be bold, start cold! cold formalin fix-
ation of colorectal cancer specimens granted superior DNA and RNA quality 

for downstream molecular analysis. Histochem Cell Biol 2024;162:541–50 . 
[44] Grillo F, Ali M, Paudice M, et al. Impact of formalin fixation on mis-

match repair protein evaluation by immunohistochemistry. Virchows Arch 
2023;483:677–85 . 

[45] Kuo E, Wang K, Liu X. A focused review on advances in risk stratification of

malignant polyps. Gastroenterology Res 2020;13:163–83 . 
[46] Koo S, Neilson LJ, Von Wagner C, et al. The NHS Bowel Cancer Screening 

Program: current perspectives on strategies for improvement. Risk Manag 
Healthc Policy 2017;10:177–87 . 

[47] Cappellesso R, Lo Mele M, Munari G, et al. Molecular characterization of "ses- 
sile serrated" adenoma to carcinoma transition in six early colorectal cancers. 

Pathol Res Pract 2019;215:957–62 . 

[48] Hagen CE, Farooq A. Histologic evaluation of malignant polyps and low-stage 
colorectal carcinoma. Arch Pathol Lab Med 2019;143:1450–4 . 

[49] Patel N, Vyas M, Celli R, et al. Adverse histologic features in colorectal 
nonpedunculated malignant polyps with nodal metastasis. Am J Surg Pathol 

2020;44:241–6 . 
[50] Campos FG, Figueiredo MN, Martinez CA. Colorectal cancer risk in hamar- 

tomatous polyposis syndromes. World J Gastrointest Surg 2015;7:25–32 . 

[51] Pai RK, Cheng YW, Jakubowski MA, et al. Colorectal carcinomas with sub- 
mucosal invasion (pT1): analysis of histopathological and molecular factors 

predicting lymph node metastasis. Mod Pathol 2017;30:113–22 . 
[52] Goldblum RDOJR. Surgical pathology of the gi tract, liver, biliary tract and 

pancreas. 3rd - 3rd ed; 2014 . 
[53] Wong N. My approach to assessing for colorectal polyp cancer. J Clin Pathol 

2024;77:793–801 . 

[54] Vink-Borger E, Knijn N, de Bruine A, et al. Is it time to acknowledge intramu-
cosal colorectal carcinoma? Histopathology 2025;86:805–12 . 

[55] Cooper HS, Deppisch LM, Gourley WK, et al. Endoscopically removed ma- 
lignant colorectal polyps: clinicopathologic correlations. Gastroenterology 

1995;108:1657–65 . 
[56] Terry MB, Neugut AI, Bostick RM, et al. Risk factors for advanced col- 

orectal adenomas: a pooled analysis. Cancer Epidemiol Biomarkers Prev 

2002;11:622–9 . 
[57] Barresi V, Branca G, Ieni A, et al. Poorly differentiated clusters (PDCs) as a

novel histological predictor of nodal metastases in pT1 colorectal cancer. Vir- 
chows Arch 2014;464:655–62 . 

[58] Barresi V, Reggiani Bonetti L, Ieni A, et al. Poorly differentiated clusters: clin- 
ical impact in colorectal cancer. Clin Colorectal Cancer 2017;16:9–15 . 

[59] Shivji S, Conner JR, Barresi V, et al. Poorly differentiated clusters in colorectal 
cancer: a current review and implications for future practice. Histopathology 

2020;77:351–68 . 

[60] Amin MB, Greene FL, Edge SB, et al. The Eighth edition AJCC Cancer Stag- 
ing Manual: continuing to build a bridge from a population-based to a more 

"personalized" approach to cancer staging. CA Cancer J Clin 2017;67:93–9 . 
[61] Caputo D, Caricato M, La Vaccara V, et al. T1 colorectal cancer: poor 

histological grading is predictive of lymph-node metastases. Int J Surg 
2014;12:209–12 . 

[62] Watanabe J, Ichimasa K, Kataoka Y, et al. Diagnostic accuracy of highest-grade 

or predominant histological differentiation of T1 colorectal cancer in pre- 
dicting lymph node metastasis: a systematic review and meta-analysis. Clin 

Transl Gastroenterol 2024;15:e00673 . 
[63] Nagtegaal ID, Odze RD, Klimstra D, et al. The 2019 WHO classification of tu- 

mours of the digestive system. Histopathology 2020;76:182–8 . 
[64] Guo K, Feng Y, Yuan L, et al. Risk factors and predictors of lymph nodes

metastasis and distant metastasis in newly diagnosed T1 colorectal cancer. 

Cancer Med 2020;9:5095–113 . 
[65] Ebbehoj AL, Smith HG, Jorgensen LN, et al. Prognostic factors for lymph node 

metastases in pT1 colorectal cancer differ according to tumor morphology: a 
nationwide cohort study. Ann Surg 2023;277:127–35 . 

[66] Haupt B, Ro JY, Schwartz MR, et al. Colorectal adenocarcinoma with mi- 
cropapillary pattern and its association with lymph node metastasis. Mod 

Pathol 2007;20:729–33 . 

[67] Xu F, Xu J, Lou Z, et al. Micropapillary component in colorectal carcinoma is 
associated with lymph node metastasis in T1 and T2 stages and decreased 

survival time in TNM stages I and II. Am J Surg Pathol 2009;33:1287–92 . 
[68] Song BR, Xiao CC, Wu ZK. Predictors of lymph node metastasis and prognosis 

in pT1 colorectal cancer patients with signet-ring cell and mucinous adeno- 
carcinomas. Cell Physiol Biochem 2017;41:1753–65 . 

[69] Angerilli V, Parente P, Businello G, et al. Colorectal adenosquamous carci- 

noma: genomic profiling of a rare histotype of colorectal cancer. Virchows 
Arch 2023;482:879–85 . 

[70] Cocomazzi F, Perri F, Parente P, et al. A diminutive polyp with synchronous 
liver metastasis: luck or skill? Dig Liver Dis 2022;54:990–1 . 

[71] Xu W, He Y, Wang Y, et al. Risk factors and risk prediction models for col-
1899
orectal cancer metastasis and recurrence: an umbrella review of systematic 
reviews and meta-analyses of observational studies. BMC Med 2020;18:172 . 

[72] Loughrey MB, Webster F, Arends MJ, et al. Dataset for pathology Reporting of 
colorectal Cancer: recommendations from the International Collaboration on 

Cancer Reporting (ICCR). Ann Surg 2022;275:e549–ee61 . 
[73] Ervine AJ, McBride HA, Kelly PJ, et al. Double immunohistochemistry en- 

hances detection of lymphatic and venous invasion in early-stage colorectal 
cancer. Virchows Arch 2015;467:265–71 . 

[74] Lugli A, Kirsch R, Ajioka Y, et al. Recommendations for reporting tumor bud- 

ding in colorectal cancer based on the International Tumor Budding Consen- 
sus Conference (ITBCC) 2016. Mod Pathol 2017;30:1299–311 . 

[75] Barel F, Auffret A, Cariou M, et al. High reproducibility is attainable in 
assessing histoprognostic parameters of pT1 colorectal cancer using rou- 

tine histopathology slides and immunohistochemistry analyses. Pathology 
2019;51:46–54 . 

[76] Shepherd MBLPQNA. Dataset for histopathological reporting of colorectal can- 

cer. Standards and datasets for reporting cancers. TRCo Pathologists, editor. 
5th ed editor. The Royal College of Pathologists; 2023 . 

[77] Beaton C, Twine CP, Williams GL, et al. Systematic review and meta-analysis 
of histopathological factors influencing the risk of lymph node metastasis in 

early colorectal cancer. Colorectal Dis 2013;15:788–97 . 
[78] Yue B, Jia M, Xu R, et al. Histological risk factors for lymph node metastasis

in pT1 colorectal cancer: does submucosal invasion depth really matter? Curr 

Med Sci 2024;44:1026–35 . 
[79] Zwager LW, Bastiaansen BAJ, Montazeri NSM, et al. Deep submucosal 

invasion is not an independent risk factor for lymph node metasta- 
sis in T1 colorectal cancer: a meta-analysis. Gastroenterology 2022;163: 

174–189 . 
[80] Aizawa D, Sugino T, Oishi T, et al. The essential problem of over-measuring 

the depth of submucosal invasion in pT1 colorectal cancer. Virchows Arch 

2022;480:323–33 . 
[81] Kikuchi R, Takano M, Takagi K, et al. Management of early invasive col- 

orectal cancer. Risk of recurrence and clinical guidelines. Dis Colon Rectum 

1995;38:1286–95 . 

[82] Nascimbeni R, Burgart LJ, Nivatvongs S, et al. Risk of lymph node metastasis 
in T1 carcinoma of the colon and rectum. Dis Colon Rectum 20 02;45:20 0–6 .

[83] Nakadoi K, Tanaka S, Kanao H, et al. Management of T1 colorectal carcinoma 

with special reference to criteria for curative endoscopic resection. J Gas- 
troenterol Hepatol 2012;27:1057–62 . 

[84] Haggitt RC, Glotzbach RE, Soffer EE, et al. Prognostic factors in colorectal car- 
cinomas arising in adenomas: implications for lesions removed by endoscopic 

polypectomy. Gastroenterology 1985;89:328–36 . 
[85] Kouyama Y, Kudo SE, Miyachi H, et al. Practical problems of measuring 

depth of submucosal invasion in T1 colorectal carcinomas. Int J Colorectal Dis 

2016;31:137–46 . 
[86] Kawachi H, Eishi Y, Ueno H, et al. A three-tier classification system based 

on the depth of submucosal invasion and budding/sprouting can improve the 
treatment strategy for T1 colorectal cancer: a retrospective multicenter study. 

Mod Pathol 2015;28:872–9 . 
[87] Wang LM, Guy R, Fryer E, et al. The Ueno method for substaging pT1 col-

orectal adenocarcinoma by depth and width measurement: an interobserver 
study. Colorectal Dis 2015;17:674–81 . 

[88] Sohn DK, Chang HJ, Park JW, et al. Histopathological risk factors for lymph 

node metastasis in submucosal invasive colorectal carcinoma of pedunculated 
or semipedunculated type. J Clin Pathol 2007;60:912–15 . 

[89] Pimentel-Nunes P, Libanio D, Bastiaansen BAJ, et al. Endoscopic submu- 
cosal dissection for superficial gastrointestinal lesions: european Society 

of Gastrointestinal Endoscopy (ESGE) Guideline - Update 2022. Endoscopy 
2022;54:591–622 . 

[90] Grillo F, Paudice M, Gambella A, et al. Evaluating mismatch repair deficiency 

in colorectal cancer biopsy specimens. Histochem Cell Biol 2023;160:113–25 . 
[91] Grillo F, Angerilli V, Parente P, et al. Prevalence and type of MMR expression 

heterogeneity in colorectal adenocarcinoma: therapeutic implications and re- 
porting. Virchows Arch 2024;485:131–5 . 

[92] Parente P, Grillo F, Vanoli A, et al. The day-to-day practice of MMR and MSI
assessment in colorectal adenocarcinoma: what we know and what we still 

need to explore. Dig Dis 2023;41:746–56 . 

[93] Negro S, Perissinotto E, Mammi I, et al. Emerging therapeutic strategies in 
Lynch syndrome-associated colorectal cancer and the role of MMR testing. 

Tumori 2025:3008916241310706 . 
[94] Ceccon C, Borga C, Angerilli V, et al. MLH1 gene promoter methylation status 

partially overlaps with CpG methylator phenotype (CIMP) in colorectal ade- 
nocarcinoma. Pathol Res Pract 2025;266:155786 . 

[95] Venetis K, Frascarelli C, Bielo LB, et al. Mismatch repair (MMR) and mi- 

crosatellite instability (MSI) phenotypes across solid tumors: a comprehen- 
sive cBioPortal study on prevalence and prognostic impact. Eur J Cancer 

2025;217:115233 . 
[96] Malapelle U, Parente P, Pepe F, et al. Evaluation of micro satellite instability 

and mismatch repair status in different solid tumors: a multicenter analysis 
in a. Real World Setting. Cells 2021;10 . 

[97] Fassan M, Scarpa A, Remo A, et al. Current prognostic and predic- 

tive biomarkers for gastrointestinal tumors in clinical practice. Pathologica 
2020;112:248–59 . 

[98] Gasparello J, Piva VM, Angerilli V, et al. Lights and shadows of microsatellite 
status characterization in gastrointestinal cancers in the era of cancer preci- 

sion therapy. Pathologica 2025;117:204–19 . 

http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0041
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0042
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0043
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0044
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0045
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0046
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0047
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0048
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0049
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0050
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0051
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0052
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0053
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0054
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0055
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0056
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0057
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0058
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0059
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0060
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0061
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0062
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0063
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0064
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0065
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0066
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0067
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0068
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0069
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0070
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0071
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0072
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0072
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0073
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0074
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0075
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0076
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0077
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0078
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0079
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0080
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0081
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0082
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0083
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0084
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0085
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0086
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0087
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0088
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0089
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0090
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0091
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0092
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0093
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0094
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0095
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0096
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0097
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0098
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0099


A. Gambella, P. Parente, F. Grillo et al. Digestive and Liver Disease 57 (2025) 1890–1900

[

[

[

[

[

[

[

[

[

 

[99] Kawakami H, Zaanan A, Sinicrope FA. Microsatellite instability testing and 
its role in the management of colorectal cancer. Curr Treat Options Oncol 

2015;16:30 . 
100] Ryan E, Sheahan K, Creavin B, et al. The current value of determining the 

mismatch repair status of colorectal cancer: a rationale for routine testing. 
Crit Rev Oncol Hematol 2017;116:38–57 . 

[101] Brown I, Zammit AP, Bettington M, et al. Pathological features associated with 
metastasis in patients with early invasive (pT1) colorectal carcinoma in col- 

orectal polyps. Histopathology 2023;83:591–606 . 

102] Nagtegaal ID, van Krieken JH. Colorectal cancer: is the new era of col- 
orectal cancer classification finally here? Nat Rev Gastroenterol Hepatol 

2013;10:391–3 . 
103] Vasen HF, Tomlinson I, Castells A. Clinical management of hereditary 

colorectal cancer syndromes. Nat Rev Gastroenterol Hepatol 2015;12: 
88–97 . 

104] Strum WB. Colorectal Adenomas. N Engl J Med 2016;374:1065–75 . 

105] Dekker E, Tanis PJ, Vleugels JLA, et al. Colorectal cancer. Lancet 
2019;394:1467–80 . 

106] O’Brien MJ, Zhao Q, Yang S. Colorectal serrated pathway cancers and precur- 
sors. Histopathology 2015;66:49–65 . 

107] Bettington M, Walker N, Rosty C, et al. Clinicopathological and molecu- 
lar features of sessile serrated adenomas with dysplasia or carcinoma. Gut 

2017;66:97–106 . 
1900
108] Hashimoto T, Yamashita S, Yoshida H, et al. WNT pathway gene mutations 
are associated with the presence of dysplasia in colorectal sessile serrated 

adenoma/polyps. Am J Surg Pathol 2017;41:1188–97 . 
109] Hashimoto T, Ogawa R, Yoshida H, et al. Acquisition of WNT pathway gene 

alterations coincides with the transition from precursor polyps to traditional 
serrated adenomas. Am J Surg Pathol 2019;43:132–9 . 

[110] Murakami T, Mitomi H, Saito T, et al. Distinct WNT/beta-catenin signaling ac- 
tivation in the serrated neoplasia pathway and the adenoma-carcinoma se- 

quence of the colorectum. Mod Pathol 2015;28:146–58 . 

[111] Puccini A, Grillo F, Fassan M, et al. ItaLynch: an ongoing Italian study to eval-
uate the feasibility of mainstreaming the diagnosis of Lynch syndrome in col- 

orectal cancer patients. ESMO Gastrointestinal Oncology 2024;3 . 
[112] Roelands J, van der Ploeg M, Ijsselsteijn ME, et al. Transcriptomic and im- 

munophenotypic profiling reveals molecular and immunological hallmarks of 
colorectal cancer tumourigenesis. Gut 2023;72:1326–39 . 

[113] Kuo YT, Liao CK, Chen TC, et al. A high density of PD-L1-expressing immune 

cells is significantly correlated with favorable disease free survival in non- 
metastatic colorectal cancer. Medicine 2022;101:e28573 . 

[114] Vocino Trucco G, Benazzo GM, Ricci AA, et al. Low PD-L1 expression in im- 
mune cells predicts the presence of nodal metastasis in early invasive (pT1) 

colorectal cancer: a novel tool to tailor surgical treatment. Histopathology 
2023;83:126–36 . 

http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0100
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0101
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0102
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0103
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0104
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0105
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0106
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0107
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0108
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0109
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0110
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0111
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0112
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0114
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0115
http://refhub.elsevier.com/S1590-8658(25)00953-3/sbref0113

	Pathology of the malignant colorectal polyp: Issues in morphologic criteria and recommendations from the Italian Group of Gastrointestinal Pathologists
	1 Introduction
	2 The pre-analytical phase
	2.1 MCP removal
	2.2 Type of specimen, tissue handling and grossing

	3 The histopathological assessment
	3.1 Making the diagnosis
	3.2 Assessing the risk factors
	3.3 Standardized MCP diagnostic report

	4 Conclusions
	Source(s) of support
	Declaration of competing interest
	Acknowledgements
	Supplementary materials
	References


