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Colorectal polyps are the precursors for most colorectal cancers (CRCs). Some colorectal polyps accumulate enough mutations to develop high-grade dysplasia and eventual invasion of
dysplastic elements into the submucosa (1). The invasion of
dysplastic elements into the submucosa constitutes the clinical
deﬁnition of CRC (Figure 1).
The term malignant polyp speciﬁcally refers to a colorectal
lesion with cancer invading the submucosa but not extending into
the muscularis propria. These lesions are classiﬁed as pT1 in the
TNM classiﬁcation system (2). A synonymous and more modern
term is submucosally invasive lesion. We will use the nomenclature of submucosal invasion throughout this document interchangeably when referring to a malignant polyp. The
prevalence of cancer in colorectal polyps ranges from 0.2% to
5% (3–5).
Malignant polyps represent the earliest form of clinically
relevant CRC in most patients because neoplastic invasion of
the submucosa allows for possible lymphatic and vascular
metastasis. The risk of metastasis depends on several endoscopic and histologic features. The clinical issue most often
raised by malignant polyps is whether a patient with an endoscopically resected colorectal lesion with submucosal invasion
requires surgical resection of the colorectal segment from
which the lesion was removed. Some malignant polyps can be
managed endoscopically because the risk of residual cancer in
the bowel wall and/or adjacent lymph nodes is very low. Other
endoscopically resected malignant polyps are best managed

by surgical resection because endoscopic resection alone is
accompanied by a very high risk of residual cancer and/or
lymph node metastases. Optimal selection of patients with
malignant polyps for endoscopic surveillance vs surgical
treatment is important to minimize both the risk of residual
cancer and the risk of surgery (6,7).
The purpose of this document is to guide endoscopists on
how to assess lesions for endoscopic features associated with
cancer, discuss how these factors guide endoscopic management, and to outline the factors that frame whether to advise
surgery after a malignant polyp has been endoscopically
resected.
The approach in the document is formulated around several
speciﬁc key questions with relevant data from the literature that
inform the recommendations. Speciﬁcally, we will discuss 6 key
questions that address the following 3 tasks: endoscopic recognition of colorectal polyps with deep submucosal invasion
that should be referred directly to surgery; optimal endoscopic
resection techniques and specimen handling when an increased
risk of superﬁcial submucosally invasive polyp is identiﬁed; and
weighing the risks and beneﬁts of surgery when an endoscopically removed polyp is found to have submucosal invasion.
Another document by the US Multi-Society Task Force
(Kaltenbach, unpublished data) discusses optimal resection
techniques for large and malignant polyps. This document excludes management of polyps associated with inﬂammatory
bowel disease.
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Figure 1. Cancer depth and AJCC classification.

METHODS
Literature Review

The English language medical literature was searched using
MEDLINE, EMBASE, and Cochrane Database of Systematic reviews from January 1980 to December 31, 2018. A combination of
key words and Medical Subject Headings were used and are
summarized in Appendix 1, http://links.lww.com/AJG/B748.
Review articles, meta-analyses, and editorials were reviewed for
additional references.
Grading of Evidence

The US Multi-Society Task Force on Colorectal Cancer
(USMSTF) consists of gastroenterologists with expertise in colorectal neoplasia (ie, CRC and precursor lesions, such as polyps).
The American College of Gastroenterology, the American Gastroenterological Association, and the American Society for Gastrointestinal Endoscopy are represented.
Summary tables and a draft document were circulated to
members of the USMSTF and ﬁnal guidelines were developed by
consensus during several joint teleconferences. The document
underwent committee review and governing board approval by
all 3 societies. The USMSTF grades the quality of evidence and
strength of recommendations using an adaptation of the Grading
of Recommendations Assessment, Development and Evaluation
(GRADE) approach (8). The GRADE process categorizes the
quality of the evidence as high, moderate, low, or very low
(Table 1). This categorization is based on an assessment of the
study design (eg, randomized controlled trial or observational
study), study limitations, inconsistency of results, indirectness of
evidence, imprecision, and publication bias. The USMSTF
members conduct literature searches to identify published articles
that address the key issues discussed within these recommendations. These publications are supplemented both by review of
citations from the identiﬁed articles, as well as other key references elicited from the subject matter experts on the Task Force.
The GRADE process involves the collection of literature, analysis,
summary, and a separate review of the quality of evidence and
strength of recommendations. The USMSTF members employed
a modiﬁed, qualitative approach for this assessment based on
exhaustive and critical review of evidence, without a traditional
meta-analysis. The GRADE process separates evaluation of the
quality of the evidence to support a recommendation from the
strength of that recommendation. This is done in recognition of
The American Journal of GASTROENTEROLOGY

the fact that, although the quality of the evidence impacts the
strength of the recommendation, other factors can inﬂuence a
recommendation, such as side eﬀects, patient preferences, values,
and cost. Strong recommendations mean that most informed
patients would choose the recommended management and that
clinicians can structure their interactions with patients accordingly. Weak recommendations mean that patients’ choices will
vary per their values and preferences, and clinicians must ensure
that patient care is in keeping with their values and preferences.
Weaker recommendations are indicated by phrases such as “we
suggest,” and stronger recommendations are stated as “we
recommend.”

DEFINITIONS
Definition of Malignant Polyp

The term malignant polyp refers to a colorectal polyp including
ﬂat lesions with neoplastic invasion of the submucosa without
extension into the muscularis propria (2,9). Another term for
such lesions is submucosally invasive polyps. The Vienna classiﬁcation system is a consensus between Western and Japanese
pathologists for classifying gastrointestinal epithelial neoplasia
into 5 categories (Table 2) (10). According to this classiﬁcation,

Table 1. Grading of Recommendations Assessment,
Development and Evaluation Ratings of Evidence
Rating of evidence

Definition

A: High quality

Further research is very unlikely to
change our confidence in the estimate
of effect

B: Moderate quality

Further research is likely to have an
important impact on our confidence in
the estimate of effect and may change
the estimate

C: Low quality

Further research is very likely to have an
important impact on our confidence in
the estimate of effect and is likely to
change the estimate

D: Very low quality

Any estimate of effect is very uncertain
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Table 2. Vienna Classification of Gastrointestinal Epithelial
Neoplasia
Category

Description

1

Negative for neoplasia/dysplasia

2

Indefinite for neoplasia/dysplasia

3

Noninvasive low-grade neoplasia (low-grade
adenoma/dysplasia)

4

Noninvasive high-grade neoplasia
4.1 High-grade adenoma/dysplasia
4.2 Noninvasive carcinoma (carcinoma in situ)a
4.3 Suspicion of invasive carcinoma

5

Invasive neoplasia
5.1 Intramucosal carcinomab
5.2 Submucosal carcinoma or beyond

a

Noninvasive indicates absence of evident invasion.
Intramucosal indicates invasion into the lamina propria or muscularis
mucosae.

b

malignant polyps would fall under category 5.2 (submucosal
carcinoma and beyond).
Malignant colorectal polyps are classiﬁed as pT1 in the 8th
edition of the American Joint Committee on Cancer (AJCC)
staging system (Figure 1) (2). This clinical deﬁnition of CRC
excludes lesions with high-grade dysplasia, in which dysplastic
changes are solely conﬁned to the epithelium, lamina propria, or
muscularis mucosa. Such lesions are classiﬁed as “Tis” in the
AJCC staging system and National Comprehensive Cancer
Network guidelines (2,9). Pathologists sometimes use the term
cancer or carcinoma in situ or intramucosal carcinoma to describe
such lesions. However, the use of terms such as carcinoma or
cancer in describing lesions conﬁned to the mucosa may cause
undue alarm to endoscopists, surgeons, patients, or primary care
providers, and can lead to unnecessary surgery. Although lesions
conﬁned to the mucosa, lamina propria, and the muscularis
mucosa, are precancerous, they should not be confused with invasive colon cancer. The recommended management of adenomas with high-grade dysplasia should be endoscopic resection
alone, because these lesions have no risk of residual neoplasia in
the bowel wall or lymph nodes after complete endoscopic resection. We encourage endoscopists to discuss appropriate terminology with their pathologists and for pathologists to avoid the
terms carcinoma and cancer in describing lesions conﬁned to the
mucosa, in order to reduce errors in understanding and clinical
management.
Endoscopic and Histologic Classification Systems Used in
This Document

The optimal management of malignant polyps in modern colonoscopy is based on the endoscopic diagnosis. Before endoscopic
resection, every colorectal lesion detected at colonoscopy should
undergo complete assessment of the lesion morphology, surface,
and vessel pattern. A skilled assessment, often accompanied by
dye-based chromoendoscopy or electronic-based image enhancement, will identify lesions with endoscopic features that are
speciﬁc for deep submucosal invasion of cancer (see below). Deep

submucosal invasion of a colorectal lesion is deﬁned as $1 mm
(1000 mm) of submucosal invasion, and is associated with a high
risk of residual cancer after endoscopic resection, speciﬁcally a
high risk of lymph node metastases (11). When endoscopic features of deep submucosal invasion are present, areas exhibiting
these features should be biopsied and the patient scheduled for
staging studies in anticipation of surgical resection.
Absent the endoscopic features of deep submucosal invasion,
most colorectal lesions are candidates for endoscopic resection.
There are no endoscopic signs with high sensitivity or speciﬁcity
for superﬁcial (,1 mm) invasion, however, there are certain
endoscopic features associated with a higher risk of superﬁcial
submucosal invasion, including large size ($2 cm), depressed or
sessile morphology in nongranular lateral spreading tumors
(LST-NG), and discrete nodules in granular lateral spreading
tumors (LST-G) (see below). Some lesions with these features
should be considered for en bloc endoscopic resection because en
bloc resection optimizes the pathologic assessment of any lesion,
particularly with regard to the depth of invasion.
These points emphasize that optimal management of potentially malignant lesions includes careful endoscopic evaluation
and estimation of the degree of invasiveness before resection.
Once resection has occurred and cancer is identiﬁed by pathology, then the more traditionally discussed issues of whether to
proceed with surgery must be addressed. The post-resection
management of submucosally invasive lesions optimally utilizes a
multidisciplinary approach, with input from the pathologist,
surgeon, and sometimes an oncologist and/or radiation oncologist. However, the endoscopist often plays the central role in
informed decision-making, frequently serving as the point of
contact for the patient and their family.
Endoscopic Surface Pattern Classifications

Endoscopic assessment of colorectal polyps and lesions to predict
the histologic class (ie, adenoma vs serrated class) and determine
the presence of features associated with deep submucosal invasion are important skills for the modern colonoscopist. Endoscopic assessment can be assisted by illumination with
wavelengths that enhance blood vessels and delineate surface
features (eg, narrow band imaging [NBI]; Olympus, Center
Valley, PA and Fujinon Blue Light Imaging; Fujinon, Valhalla,
NY) or by post-processing techniques that enhance these elements (eg, Fujinon Linked Color Imaging and Pentax iscan;
Pentax Medical, Montvale, NJ). Optical magniﬁcation can assist
with characterization, if available. Classiﬁcation systems associating endoscopically visualized surface features with speciﬁc
histology facilitate prediction of histology by the endoscopist. The
descriptions of the polyp and endoscopic classiﬁcation systems
used in the document are provided below.
Narrow Band Imaging International Colorectal Endoscopic
Classiﬁcation. In 2009, the Colon Tumor NBI Interest Group
proposed the NBI International Colorectal Endoscopic (NICE)
classiﬁcation system, which has been validated in subsequent
studies as an accurate system to classify polyps as type 1 (serrated
class: either hyperplastic or sessile serrated polyp) or type 2
(conventional adenoma) (12). Lesions with disruption of the
surface pattern and vessel structure are type 3, which is speciﬁc
(although not sensitive) for deep submucosal invasive cancer
(13). The NICE classiﬁcation system can be used with or without
magniﬁcation, and does not require use of dye spray (14,15)
(Table 3 and Figure 2).
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Table 3. Narrow Band Imaging International Colorectal Endoscopic Classification
Variable
Color

Type 1
Same or lighter than the background

Type 2

Type 3

Brown relative to background

Brown or black relative to background

Vessels

None or isolated lacy vessels

Brown vessels surrounding white structures

Has areas of disrupted or missing vessels

Surface pattern

Dark or white spots of uniform size

Oval, tubular, or branched white structures

Amorphous or absence of pattern

Most likely histology

Hyperplastic or serrated polyps
(sessile serrated polyp)

Adenoma to superficial submucosal invasion

Deep submucosal invasion

Japanese Narrow Band Imaging Expert Team Classiﬁcation
(Modiﬁed Narrow Band Imaging International Colorectal Endoscopic Classiﬁcation). One limitation of the NICE classiﬁcation
is that it is diﬃcult to distinguish among low-grade dysplasia, highgrade dysplasia, and superﬁcial submucosal invasion in type 2 lesions. To address this limitation, the Japanese Narrow Band Imaging Expert Team (JNET) published a new NBI colorectal
magniﬁcation classiﬁcation in 2014 (16), which requires magniﬁcation endoscopy. JNET maintains NICE types 1 and 3 but divides
NICE type 2 into JNET 2a and 2b, with 2b features associated with
high-grade dysplasia and superﬁcial submucosal invasion. The
classiﬁcation system is presented in Table 4 and Figure 3.
Kudo Pit Pattern Classiﬁcation. Used extensively in the East, the
Kudo pit pattern classiﬁcation system has been adopted in the
Western world as well (17–20). It requires magniﬁcation colonoscopy with dye spray (although many Western endoscopists
use it without dye spray), and allows for evaluation of malignant
polyps through characterization of the pits, which are openings
for crypts (21–23). As described by Kudo and colleagues (18), pits
are classiﬁed into 6 patterns: type I, II, IIIL, IIIS, IV and V. Type I
pits appear as roundish pits; type II pits appear as stellar or
papillary pits; type III-s pits are small roundish, tubular pits
(smaller than type I), and type III-L are roundish and tubular pits
(larger than type I); type IV pits appear as branch-like or gyruslike pits and type V pits appear as nonstructured pits. Pit pattern
type V is further classiﬁed as VN (nonstructural) and VI (irregular). Type I and II are characteristic of normal, serrated or inﬂammatory polyps, whereas pit pattern classes III–V are
considered to indicate dysplastic and malignant changes. The
classiﬁcation system is presented in Table 5 and Figure 2.
Other Classiﬁcation Systems. Using magniﬁcation endoscopy
and NBI, there are several colorectal NBI magnifying classiﬁcations, such as the Hiroshima classiﬁcation (24), Sano classiﬁcation (25), Showa classiﬁcation (26), and Jikei classiﬁcation (27)
used mainly in Asian countries. The BASIC system (for FUJI Blue
Light Imaging) (28), is similar to the NICE classiﬁcation. Irregular
and thickened microvessels, when using NBI, is another way to
assess for risk of submucosal invasion with Sano class III A and B,
being highly sensitive and speciﬁc for estimating depth of submucosal invasion (29). However, several of these systems are not
commonly used in the United States.
Endoscopic Morphologic Classification Systems

Paris Classiﬁcation. Proposed in 2002 at the Paris collaborative
meeting (30), the Paris classiﬁcation is an endoscopic classiﬁcation of superﬁcial colorectal lesion morphology, whereby a lesion
is superﬁcial when its endoscopic appearance suggests that the
depth of penetration in the digestive wall is not more than into the
submucosa, that is, there is no inﬁltration of the muscularis
propria. The Paris classiﬁcation describes 3 major superﬁcial
The American Journal of GASTROENTEROLOGY

morphologies with subtypes. Lesions are classiﬁed as polyps (type
0–I), which include both pedunculated (0–Ip) and sessile (0–Is)
morphologies; or ﬂat lesions (type 0–II), which consist of slightly
elevated (0–IIa), ﬂat (0–IIb), and slightly depressed (0–IIc)
morphologies. Lesions with the third major morphology, excavated (0–III), are rarely seen in the colon. The classiﬁcation system is presented in Figure 4. We present diﬀerences in
management and outcomes based on morphologies in the key
questions, where applicable. It is important to acknowledge that
interobserver agreement of the Paris classiﬁcation among expert
endoscopist is modest (31).
Laterally Spreading Tumor (Lesion). Okamoto et al (32) described polyps in the colorectum that are . 10 mm, ﬂat (0–II), or
sessile (0–Is) shape, and extend laterally (in contrast to vertically)
along the colonic wall, as LSTs or lateral spreading lesions. These
lesions are further classiﬁed into 2 distinct phenotypes, LST-G,
which has a nodular surface, and LST-NG, which have a smooth
surface (Figures 5 and 6). LST-G can be subtyped by the nodular
surface and are comprised of lesions with homogeneous evensized nodules and lesions with nodules of mixed sizes known as
mixed LST-G. LST-NG have a smooth surface and are comprised
of the ﬂat elevated and pseudodepressed subtypes.
The morphologic sub-classiﬁcations of LSTs facilitate the endoscopic removal plan, as they inform about the risks of submucosal invasion and submucosal ﬁbrosis. For example, LST-G
with even-sized nodules tend to grow laterally to very large diameters with a low risk of developing submucosal invasion (,2%)
or signiﬁcant ﬁbrosis regardless of size (33), whereas LST-G with
mixed-sized nodules have a higher risk of submucosal invasion
(7.1% for lesions ,20 mm and 38% for those .20 mm) (34), with
the point of invasion usually located under the largest nodule. In
such lesions, it is preferable to remove the largest nodule (and any
nodule suspicious to harbor more advanced pathology) in one
piece when feasible, in order to optimize histologic assessment.
LST-NG have a high risk of submucosal invasion: 27.8% and 41.4%
in nongranular pseudodepressed LSTs 10–19 mm and 20–29 mm,
respectively, and 6.4% and 10.4% in nongranular ﬂat elevated LSTs
10–19 mm and 20–29 mm, respectively (35). In such lesions, the
points of invasion are typically multifocal. In addition, LST-NG
lesions often have submucosal ﬁbrosis that can make their removal
with simple snare resection or even standard endoscopic mucosal
resection (EMR) more technically challenging.
Nonlifting Sign. The nonlifting sign for sessile polyps was described by Uno et al, (36) whereby ﬂuid injected under the polyp
fails to lift it. The nonlifting sign may be due to deep submucosal
invasion (37) in lesions without prior endoscopic manipulation
or attempted resection. The nonlifting sign may also be the result
of ﬁbrosis from prior biopsy, cautery, or tattoo, in which case it
does not reﬂect deep submucosal invasion and is not a contraindication to endoscopic resection (38).
VOLUME 115 | NOVEMBER 2020 www.amjgastro.com
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Figure 2. NICE classification Kudo pit pattern classification.
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Table 4. Japanese Narrow Band Imaging Expert Team Classification
Characteristics

Colors

Type 2A

Type 2B

Type 3

Vessel pattern

Invisible

Regular caliber
Regular distribution

Variable caliber, irregular
distribution

Loose vessels areas, interruption
of thick vessels

Surface pattern

Regular dark or white spots similar
to surrounding mucosa

Regular tubular or branched
or papillary

Irregular or obscure

Amorphous areas

Most likely
histology

Hyperplastic polyp or sessile
serrated polyp

Low grade intramucosal
neoplasia

High-grade intramucosal
neoplasia/superficial submucosal
invasive cancer

Deep submucosal invasive cancer

Histologic Classification Systems for Depth of Cancer Invasion

Kikuchi and Kitajima Classiﬁcation Systems for Depth of
Submucosal Invasion. Accurate measurement of the depth of
invasion in malignant polyps generally requires speciﬁc handling of
the pathology specimen, that is, pinning the cut surface of the
specimen to a stiﬀ material before immersion into formalin. Pinning the specimen enables the cut sections to be properly oriented
for evaluation by the pathologist (ie, at right angles to the plane of
the resection). For sessile malignant polyps, the Kikuchi classiﬁcation describes the depth of invasion by dividing the submucosa
into three levels (SM1–3). SM1, 2, and 3 denote invasion of cancer
into the ﬁrst one-third, second one-third, and the deepest one-third
of the submucosa, respectively (39). The Kikuchi classiﬁcation
system is presented in Figure 7. The diﬃculty in implementing the
Kikuchi system is that the entire submucosa is not typically present
in endoscopic resection specimens. For that reason, the Kikuchi
system has been largely replaced by measuring the depth of submucosal invasion with an optical micrometer. An invasion depth of
, 1 mm is called “superﬁcial submucosal invasion” and is associated with a very low risk of lymph node metastasis (0%–4%),
provided that other adverse histologic features are absent. An invasion depth of $1 mm (“deep submucosal invasion”) is associated
with a substantial risk of residual disease in the bowel wall or lymph
nodes after endoscopic resection (10%–18%) (11), and is generally
an indication for adjuvant surgical resection.

Haggitt Classiﬁcation of Depth of Submucosal Invasion. In 1985,
Haggitt et al (40) proposed a classiﬁcation system for depth of
cancer invasion in polyps. The Haggitt classiﬁcation is shown in
Figure 8. This system is most useful for pedunculated polyps.
Neoplasia within pedunculated polyps are classiﬁed as levels 0–4.
In level 0, dysplastic elements are limited to the mucosa. Levels 1–4
have submucosal invasion but are based on the invasive portion in
the head, neck, and stalk of the pedunculated polyp. Level 1 denotes
cancer invasion into the submucosa, but is limited to the head of the
pedunculated polyp. Level 2 denotes cancer cells reaching the neck
of the pedunculated polyp and, in level 3, cancer cells invade the
stalk. Level 4 indicates cancer cells invading the submucosa below
the stalk, but not the muscularis propria of the pedunculated polyp.
All malignant nonpedunculated lesions that by deﬁnition have
submucosal invasion are classiﬁed as Haggitt level 4. Because
endoscopists transect pedunculated polyps through the stalk, it
limits the clinical relevance of the Haggitt classiﬁcation in assessment of malignant polyps resected endoscopically.
Key Questions, Recommendations, and Discussion

Question 1a: Which endoscopic features in a colorectal polyp
predict deep submucosal cancer?
Question 1b: When deep submucosal cancer is suspected, how
should nonpedunculated and pedunculated polyps be managed?

Figure 3. JNET classification.
The American Journal of GASTROENTEROLOGY
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Table 5. Kudo’s Classification of Polyp Pit Pattern (18)
Type
I

Features

Interpretation

Round, normal

Normal

II

Asteroid

Hyperplastic

IIIS

Tubular or round pit smaller than
normal pit

Tubular adenoma

IIIL

Tubular or round pit larger than
normal pit

Tubular adenoma

IV

Gyrus/dendritic

Tubulovillous or villous
adenoma

VI

Irregular arrangement

Neoplastic, invasive

VN

Loss or decrease of pits with
amorphous structure

Recommendation
1b. Nonpedunculated lesions with these features should be
biopsied (in the area of surface feature disruption), tattooed
(unless in or near the cecum), and referred to surgery.
Pedunculated polyps with features of deep submucosal
invasion should undergo endoscopic polypectomy.
Weak recommendation; low-quality evidence

DISCUSSION
Nonpedunculated (0–Is and 0–II) lesions

Recommendation
1a. We recommend that both pedunculated and nonpedunculated
polyps with the following features be considered to have deep
submucosal invasion: NICE classification type 3 or Kudo
classification of type V (VN and VI).
Strong recommendation; high-quality evidence

Endoscopic features of deep submucosal invasion are highly
speciﬁc. Hayashi et al (13) performed a validation of the NICE 3
features for prediction of deep submucosal invasion using 80
images and a panel of 5 expert endoscopists, and reported that
presence of any 1 of the 3 deep submucosal invasive carcinoma
(color, vessels, or surface pattern) had 94% accuracy and 96%
negative predictive value (13). Similarly, type VN pit pattern in
the Kudo classiﬁcation indicates deep submucosal invasion. A
2011 prospective multicenter, observational study by the Australian Colonic Endoscopic resection study group evaluated 479
patients with large ($20 mm) polyps and found invasion of the
deep submucosa in 56% (14 of 25) of polyps with pit pattern type
V compared to only 4%–5% in lesions with other pit patterns (41).
In their follow-up study (42) evaluating 2693 lesions, Kudos pit
pattern V was the strongest factor associated with overt submucosal invasive cancer (odds ratio [OR], 1.42; 95% conﬁdence

Figure 4. Paris classification of polyp morphology.
© 2020 by the American College of Gastroenterology, AGA Institute, and the American Society for Gastrointestinal Endoscopy.
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Figure 5. Granular laterally spreading tumors (LST-G). (A, B) Nodular surface. (C, D) mixed nodular morphology.

interval [CI], 8.57–23.4) and predicted cancer with 97% speciﬁcity, 40% sensitivity, and 93% diagnostic accuracy. A metaanalysis of 20 studies evaluating diagnostic accuracy of Kudo pit
pattern, performed a sub-group analysis of 1623 colorectal lesions
from 4 studies that reported the number of lesions in each pit
pattern by pathology results, and reported a pooled sensitivity of

90.4% (95% CI, 79.7–95.7) and pooled speciﬁcity of 88.4% (95%
CI, 82.9–92.3) (23). When nonpedunculated lesions with NICE 3
or Kudo VN features are encountered, biopsy should be directed
to the region of surface feature disruption, tattooed if not in or
near the cecum, and the patient directed to surgery. NICE 3 and
Kudo VN features are often associated with surface ulceration

Figure 6. Nongranular laterally spreading tumors (LST-NG). (A, B) Smooth surface. (C, D) Pseudodepressed.
The American Journal of GASTROENTEROLOGY
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Figure 7. Kikuchi classification.

and irregularity. In 1 series, the risk of deep submucosal invasion
in 181 lesions that were LST-NG with depression/ulceration was
12.5%, 32.4%, and 83.3% for lesions of size 10–19 mm, 20–29 mm,
and $30 mm, respectively (35). The nonlifting sign for sessile
polyps is also associated with deep submucosal invasion (37),
with positive predictive value of approximately 80%.38 However,
lesions may also not lift because of submucosal ﬁbrosis from prior
biopsy, cautery, or tattoo (43).

histologic diagnosis is key to accurate staging and management
(see question 2).
Figure 9 provides an algorithm for recognition and management of malignant polyps
Question 2a. Which endoscopic features predict risk of
superﬁcial submucosal invasion in a sessile polyp?
Question 2b. What is the optimal endoscopic method of
resection for sessile and pedunculated malignant polyps with
superﬁcial submucosal invasion?

Pedunculated (0–Ip) lesions

Recommendation

Pedunculated polyps with features of deep submucosal invasion
are candidates for endoscopic resection, as the overall histological features may still be favorable (44). All pedunculated
lesions should be resected en bloc through the stalk and bivalved
though the polyp head and stalk by pathology. An accurate

2a. LST-NG morphology with sessile shape or depression, and LSTG with a dominant nodule predict a higher risk of submucosally
invasive cancer.
Weak recommendation; moderate-quality evidence

Figure 8. Haggitt classification.
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Recommendation
2b. We recommend that such lesions be considered for en bloc
endoscopic resection, instead of piecemeal resection, when
feasible and based on local expertise. In the case of LST-G with a
dominant nodule, at least the nodular area should be
considered for en bloc resection. All pedunculated polyps, even
if large, should be resected en bloc.
Weak recommendation; low-quality evidence

DISCUSSION
In a nonpedunculated lesion, if endoscopic features of deep
submucosal invasion are absent, the next step is to evaluate the
polyp for other morphologic features that predict an increased
risk of superﬁcial submucosal invasion. Consideration should
be given to resecting the lesion en bloc for precise pathologic
assessment if the morphologic features discussed below are
present.
Polyps with depressed (0–IIc) morphology are often associated with invasive cancer even when small (45–49). One study
found that of 3680 lesions, 61% of 0–IIc lesions had submucosal
invasion.30 Assessing the morphology of 2277 $20 mm lesions,
Burgess et al (42) reported that compared with 0–IIa, lesions with
0–Is (OR, 2.73; 95% CI, 1.64–4.55) and 0–IIa10–Is (OR, 2.49;
95% CI, 1.52–4.08) morphology were associated with submucosal
invasive cancer. The authors also reported that lesions with a
0–IIc component had a high speciﬁcity (95.9%) and diagnostic
accuracy (90.3%) for submucosal invasive cancers but low sensitivity (21%). In combining Paris classiﬁcation and gross morphology, the authors were able to improve the prediction of covert
or occult submucosal invasive cancer (deﬁned as lacking endoscopic features of submucosally invasive cancer, such as a depressed or ulcerated component, or an area of disrupted surface
pit pattern), such that 0–Is nongranular and 0–IIa1Is nongranular lesions had a substantially higher risk of occult submucosal invasive cancer (OR, 22.5; 95% CI, 7.07–71.6 and OR,
14.4; 95% CI, 4.53–45.5, respectively). Type 2B lesions in the
JNET classiﬁcation have a higher risk of superﬁcial submucosal
invasion, where en bloc resection should be considered, if feasible.
Whether JNET can be applied accurately without full optical
magniﬁcation remains uncertain. Studies on diagnostic accuracy
of the JNET classiﬁcation are ongoing, and early studies show
promise (16).
Neither lesion size nor location alone have enough discriminant value to reliably predict risk of submucosal invasion, but
combined with other endoscopic features (see above), these factors may warrant consideration. Multiple studies have demonstrated that risk of submucosal invasion is higher with lesions
$20 mm. In their 1997 study, Nusko et al (50) examined 11,188
adenomatous lesions and invasive carcinoma was found in 1313
(11.7%). The odds of submucosal invasion was 4.27 (95% CI,
3.06–5.96) in lesions .16 mm, rising to an OR of 10 (95% CI,
6.97–14.56) in lesions .35 mm in size compared to polyps
#5 mm in which no cancer was detected. Consolo et al (51) also
found a correlation between increase in lesion size and risk of
malignancy. They reviewed 1354 polypectomies, 28 (2.1%) had
invasive carcinoma and 71% of the invasive carcinomas were
.20 mm in size (51). Some of the largest nonpedunculated lesions in the colon are the LST-G. These lesions have a low risk of
submucosal invasion, which presumably allows them to grow
laterally for large distances while remaining benign. Hurlstone
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et al (52) published a prospective series of 82 LST that were
removed with EMR. They reported that LST-NG were more likely
to be present in the right colon and have submucosal invasion
compared with LST-G. In another study evaluating 511 LSTs,
LST-G lesions showed a 7% risk of submucosal invasion compared with 14% in LST-NG lesions (34). Among LST-G lesions,
those with nodules .10 mm were more strongly associated with
submucosal invasion (29.8% vs 2%; P , .0001) (34). Another
study reported the risk of deep submucosal invasion in LST-G
with mixed-sized nodules to be substantially higher (7.1% for
lesions ,20 mm and 38% for .30 mm) compared with LST-G
without nodules (,2%).34 A Japanese study of 1363 LSTs of at
least 10 mm reported higher submucosal invasion with pseudodepressed (see Figure 5C) LST-NG lesions compared with ﬂat
elevated LST-NG lesions (42.1% vs 6.1%; P , .01) (53).
Malignant polyps are most often located in the right colon
but also have a predilection for the rectosigmoid colon. Seitz et al
(54) found that 61 of 116 malignant polyps in their study were in
the sigmoid colon, with 41 of the remaining 55 malignant polyps
being in the rectum. In another study, Geraghty et al (55) had
similar ﬁndings, with 58 of 81 malignant polyps in their study
found in the sigmoid colon. In another study (50), 32.9% of
malignant polyps were in the rectum with the next highest
percentage at 17.9% found in the right colon (cecum to splenic
ﬂexure). This was in concordance with another study in which
103 of 479 malignant polyps (21.5%) with superﬁcial and deep
submucosal invasion were found in the right colon (41). In a
recent analysis of 2277 lesions $20 mm, increasing size (per
10 mm) and rectosigmoid location were predictive of lesions
with overt (ie, with endoscopic features) and covert (ie, without
endoscopic features) submucosal invasive cancer (OR, 1.12;
95% CI, 1.01–1.23 and OR, 1.91; 95% CI, 1.31–2.79, respectively) (42). The rectal wall is relatively thick compared with
the colon, and part of the rectum is below the peritoneal reﬂection. Factors like these make en bloc resection in the rectum
relatively safe compared with the colon. Another important
reason why location in the colon impacts the discussion of resection methods (ie, en bloc vs piecemeal) is that the morbidity
of rectal operations used to follow-up endoscopic resection of
malignant polyps is greater than the morbidity of colonic resections. The rationale for en bloc resection of rectal lesions with
an increased risk of superﬁcial submucosal invasion is greater
than for colonic lesions.
In summary, endoscopic features associated with an increased risk of superﬁcial submucosal invasion in the absence of
endoscopic features of deep submucosal invasion include LSTNG morphology (particularly if there is depressed shape), and
LST-G morphology with dominant nodules. If these lesions are
resected en bloc, and the resected specimen is sectioned properly
in the pathology department, it will be possible to accurately
measure the depth of any submucosal invasion. Because superﬁcial submucosal invasion is associated with a very low risk
of residual cancer in the bowel wall or lymph nodes after endoscopic resection, patients with en bloc resection and superﬁcial submucosal invasion may be able to avoid surgical resection
that would otherwise be indicated for the same lesion after
piecemeal resection. Fortunately, LST-NG with unfavorable
morphology are often relatively small-diameter lesions, and
may be candidates for en bloc EMR resection. In cases of large
LST-G with a dominant nodule, a commonly used approach by
experts is to resect the nodule en bloc and send it to pathology
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Figure 9. Algorithm for approach to malignant polyp assessment and management.

separately, with the remainder of the lesion removed piecemeal.
If en bloc endoscopic resection is beyond the skillset of the
endoscopist, these patients should be referred to a dedicated
center with appropriate endoscopic expertise. Endoscopic
submucosal dissection has been shown to be associated with the
highest rates of en bloc resection and is available in some centers
in the United States. Compared with EMR, it has a higher risk of
complications, including perforation, cost related to more

frequent post-procedural hospitalization, longer learning curve,
and poor reimbursement. Although endoscopists should be
aware of endoscopic features associated with superﬁcial submucosal invasion and the rationale for en bloc resection, the
actual approach to endoscopic resection will reasonably take
into account lesion size, morphology, location in the colon, and
the availability of local expertise and resources to accomplish en
bloc resection.
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Figure 10. Optimal handling of large sessile polyp after en bloc resection. A
formalin fixed specimen with steel pins on the borders and orientation of O
(oral) and A (anal) to maintain margin status.

Question 3. How should polyp specimens with features
suggestive of submucosal cancer and resected en bloc be prepared for submission to pathology?
Recommendation
3. We recommend that specimens with features associated with
submucosally invasive cancer that are removed en bloc be
handled in ways to optimize specimen orientation and pathologic
assessment.
Weak recommendation; low-quality evidence

DISCUSSION
The request to pathology should include the location, size, and
morphology (sessile vs pedunculated) of the polyp. Polyps that
are resected en bloc with an increased risk of cancer should be
pinned to a ﬁrm surface before submersion in formalin and
sectioned in pathology perpendicular to the plane of endoscopic
resection. Figure 10 shows the optimal handling technique for
large sessile polyps. The following considerations apply to pedunculated and sessile polyps.
For resected pedunculated polyps, the lesion should be retrieved through the suction channel or using a net or snare with
withdrawal of the scope. Large pedunculated lesions resected en
bloc should not be cut to facilitate removal through the suction
channel. After submission to pathology, the lesion should be
bisected so that sections are cut through the entire polyp head and
stalk. This orientation allows the location of any cancer in relation
to the stalk and the resection line to be evaluated. The cautery
burn on the stalk generally provides a good marker for the pathologist to orient the specimen for sectioning. If the stalk retracts
The American Journal of GASTROENTEROLOGY

promptly, placing a pin into the stalk before placing the specimen
in formalin can ensure the pathologist identiﬁes the stalk and
orients the specimen properly for sectioning. If the sections are
cut without proper orientation, it will not be possible to make a
full assessment of features associated with residual cancer in the
patient, and surgery may be required. In the unfortunate instance
in which the polyp head is resected piecemeal, submitting the
stalk with any attached polyp head separately to the pathologist
may allow proper sectioning of the all-important stalk and most
adjacent polyp tissue.
For nonpedunculated lesions suspected of having submucosal
invasion removed en bloc via EMR or endoscopic submucosal
dissection, the fresh specimen should be pinned onto a ﬁrm
surface with peripheral stainless-steel pins around the entire
circumference and ﬁxed in 10% formalin (Figure 10) (56). Fixing
the specimen without pinning can cause tissue shrinkage and
curling of the specimen, preventing proper orientation and sectioning in pathology (55,56). The lesion should be sectioned in a
plane perpendicular to the plane of resection to achieve proper
pathologic orientation, and typically the entire lesion is sectioned
at 2-mm intervals. Poor specimen orientation can also mean that
the pathologist might have trouble ﬁnding the lateral and vertical
margins (57), and consequently, inaccurate measurement of
depth of invasion and assessment of margin involvement.
Question 4a. Which histologic features in nonpedunculated
malignant polyps are associated with lymph node metastasis
and therefore an increased risk of local or regional recurrence?
Question 4b. Which histologic features in pedunculated
malignant polyps are associated with lymph node metastasis
and therefore an increased risk of local or regional recurrence?
Recommendation
4a. We recommend that specimens with features associated with
submucosally invasive cancer that are removed en bloc be
handled in ways to optimize specimen orientation and
pathologic assessment.
Weak recommendation; low-quality evidence

Recommendation
4b. We recommend that pedunculated malignant polyps be
considered at high risk of residual or recurrent cancer if they
have any of the following features: poor tumor differentiation,
lymphovascular invasion, tumor within 1 mm of the resection
margin
Strong recommendation; moderate evidence

DISCUSSION
Histologic features of the resected polyp can have prognostic
value in predicting lymph node metastasis (LNM) and local, regional or distant CRC. Most studies evaluating histologic features
that predict LNM include patients that have undergone surgical
resection of pT1 tumors and have evaluable lymph nodes and
histologic details of the tumor. Studies that evaluate presence of
cancer at the local, regional, or distant site include patients that
underwent endoscopic resection for malignant polyp and developed local, regional, or distant CRC during follow-up of variable duration. The term recurrence is often used in these studies
for the CRC, even though follow-up may be very short and the
cancer may be a residual cancer at the local site.
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Identifying features associated with LNM, both endoscopically and histologically, is very important as it helps inform which
patients should undergo surgery. Unfavorable histologic features
relevant to both pedunculated and nonpedunculated (sessile, ﬂat,
nonpolypoid) malignant polyps include poorly diﬀerentiated
adenocarcinoma, lymphovascular invasion, and presence of tumor budding (58). For pedunculated malignant polyps alone,
resection margin of ,1 mm is an unfavorable histologic feature,
and for nonpedunculated polyps, the width of resection is important. These are discussed below. Bosch et al (59) performed a
systematic review of studies that included patients with malignant
polyps (deﬁned in the paper as pT1 CRC, pedunculated and
nonpedunculated not speciﬁed, that underwent surgical resection
and had complete lymph node status assessed to determine histologic predictors of lymph node metastasis at the time of surgery.
The analysis included 17 studies (n 5 3621 patients) and the
strongest independent predictors of LNM were lymphatic invasion (RR, 5.2; 95% CI, 4.0 – 6.8), submucosal invasion . 1 mm
(RR, 5.2; 95% CI, 1.8 – 15.4), tumor budding (RR, 5.1; 95% CI,
3.6 – 1 and RR, 5.2; 95% CI, 1.8 – 15.4), and tumor budding (RR,
5.1; 95% CI, 3.6 –2). Mou et al (60) conducted a systematic review
that included 5 studies of patients after resection of nonpedunculated malignant polyps only (sessile or nonpolypoid)) (n
5 1213 patients). The risk of LNM was 13% (95% CI,
11.5%–15.4%). Characteristics associated with absence of LNM
were ,1 mm submucosal invasion (RR, 1.15; 95% CI, 1.11–1.18),
well-diﬀerentiated histology (RR, 3.99; 95% CI, 1.18–13.46 vs
poorly diﬀerentiated), absence of lymphatic and vascular invasion (RR, 1.26; 95% CI, 1.18–1.34 and RR, 1.16; 95% CI,
1.07–1.24, respectively), and absence of tumor budding (RR, 1.16;
95% CI, 1.08–1.25). Miyachi et al (49) reviewed 653 patients with
surgically resected pT1 CRCs with complete lymph node evaluation. The reported rate of LNM was 9.2%. Factors associated
with LNM included lymphovascular inﬁltration (OR, 9.84; 95%
CI, 3.42–28.3), tumor budding (OR, 1.80; 95% CI, 1.01–3.21), and
poor diﬀerentiation (OR, 2.31; 95% CI, 1.25–4.27). The National
Comprehensive Cancer Network (NCCN) guidelines recommends the following 4 features as high risk of LNM and need for
surgery: positive margins (,1 mm or indeterminate), histologic
grade 3 or 4, lymphovascular invasion, and tumor budding (9). It
should be noted that depth of invasion and resection margin are 2
distinct concepts. Depth of invasion is most relevant to nonpedunculated malignant polyps, and for pedunculated polyps, the
resection margin is important. These and other histologic risk
factors are discussed below.
Depth of Submucosal Invasion

In nonpedunculated malignant polyps, the depth of submucosal
invasion is an important determinant of lymph node metastasis
and need for surgical resection. The assessment of depth of invasion requires en bloc resection, proper specimen handling by
the endoscopist and the pathologist, and use of an optical micrometer by the pathologist. Many studies have described the
depth of submucosal invasion as a predictor of LNM (59,61,62).
For nonpedunculated polyps, the depth of invasion (as measured
by an optical micrometer) of $1 mm is widely accepted as the
cutoﬀ for deep submucosal involvement and increased risk of
LNM. In a meta-analysis that pooled studies looking at risk factors for LNM (n 5 7376 polyps), deep submucosal invasion
(.1 mm) was an independent risk factor for LNM (OR, 3.00; 95%
CI, 1.36–6.62) (11). In a retrospective study across 6 hospitals in

Japan, the odds of LNM with submucosal invasion $1 mm was
5.4 (95% CI, 1.62–17.93).61 In their systematic review of 23
studies with 4510 patients, deep submucosal invasion (.1 mm)
was a signiﬁcant risk factor for LNM (OR, 3.87; 95% CI,
1.50–10.00) (63). A systematic review of 13 studies with 7066
patients with submucosal invasion who underwent surgery and
lymph node evaluation reported increased risk of LNM with
$SM2 (Kikuchi classiﬁcation) or $1 mm invasion (OR, 3.00;
95% CI, 1.36–6.62) (11).
The Kikuchi classiﬁcation is also well studied (39). Malignant
invasion conﬁned to the superﬁcial third (SM1) has a low risk of
LNM (1%–3%) and can be managed with endoscopic resection
alone with close surveillance, and with SM2 and SM3, the risk of
LNM is 8% and 23% respectively, warranting surgical resection.
However, because muscularis propria is not present normally in
an endoscopically resected specimen, a deﬁnitive SM level often
cannot be determined.
The Haggitt classiﬁcation is used for measuring depth of
invasion in a pedunculated malignant polyp, where level 4 is
associated with high risk of LNM (64). One study evaluated 150
polyps with submucosal cancer that underwent surgery and
lymph node evaluation (65). Overall, 6% of the pedunculated
polyps had LNM. Pedunculated polyps with invasion into the
submucosa of the head, neck, or stalk (level 1–3) had no LNM,
and invasion into the submucosa below the stalk (level 4) had
27% prevalence of LNM. Because pedunculated polyps are
usually transected through the stalk and not below it, in clinical
practice it is more common to rely on the resection margin (see
below) in malignant pedunculated polyps than on the Haggitt
classiﬁcation.
Polypectomy Resection Margin

The width of any margin between the cancer and the resection
margin at the polypectomy site is an important histologic risk
factor for the presence of LNM and recurrence for both pedunculated and nonpedunculated malignant polyps. In 1984, Morson
et al (66) reported no recurrence of cancer at 5 years of follow-up
after endoscopic polypectomy of 60 malignant polyps with a clear
(tumor-free) margin of resection. However, subsequent studies
have advocated a margin of at least $1 mm (67) and ideally 2 mm
(68). For pedunculated polyps, the proximity of the tumor from
the resection margin is a much more important histologic risk
factor (69). The recurrence rate of local cancer and/or LNM is
reported to be 0% to 2% for all malignant polyps with margins
$1 mm (58,70), but increased to 21%–33% with resection margin
,1 mm in patients with malignant polyps who undergo endoscopic resection followed by surgical resection. A 2012 study (57)
reported outcomes of 147 patients undergoing EMR followed by
surgical resection. Positive polypectomy margins were signiﬁcantly associated with residual malignancy: 16% of patients had
residual disease when the margin of resection was ,1 mm; 21%
when margin of resection was indeterminate, and 0% when
margin of resection was $1 mm. A study evaluating 85 patients
retrospectively reported similar ﬁndings, that the odds of adverse
outcome (deﬁned as residual cancer in a resection specimen and
local or metastatic recurrence in the mean follow-up period of 67
months) was 20.2 (95% CI, 2.6–998) with a margin of resection
that was not cancer-free or indeterminate 5 In a systematic review
of 31 studies with 1900 patients, Hassan et al (62) reported that a
positive resection margin was an important risk factor for unfavorable outcomes (residual disease, recurrent disease, lymph
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node metastasis, hematogenous metastasis, and mortality) with
pooled OR of 22 (95% CI, 10.3–46.6). European guidelines deﬁne
positive polypectomy margins of malignant polyps when malignant cells are detected ,1 mm of the margin (71). However,
polypectomy artifacts can cause discrepancies between positive
margins and true tumor remnants. Boenicke et al (72) studied 105
individuals that underwent endoscopic resection of malignant
polyps followed by surgery and reported that although 63% of
resection margins were not deemed tumor-free, subsequent
surgical specimens showed residual carcinoma in only 2.8%.
Grade of Tumor Differentiation

The risk of LNM is higher with poorly diﬀerentiated tumors vs
moderately or well-diﬀerentiated ones. Choi et al (11) performed
a meta-analysis of 13 studies with 7066 individuals who underwent radical surgery for early CRC and found that poorly
diﬀerentiated carcinoma was indicative of LNM (OR, 8.27; 95%
CI, 4.6–14.6). Another meta-analysis summarizing 31 studies and
including 1900 patients with malignant polyps that were managed with either endoscopic or surgical resection corroborated
this, showing an association between poorly diﬀerentiated histology and residual disease (OR, 2.2; 95% CI, 1.01–4.8) and LNM
(for the subgroup that underwent surgical resection and lymph
node dissection) (OR, 3.9; 95% CI, 2–7.9) (62).
Lymphovascular Invasion

Lymphovascular invasion in the endoscopic resection specimen
is another independent risk factor for LNM, although the deﬁnition used by pathologists varies and the inter-observer variability is high (73). One series summarizing 16 case series with
351 patients who underwent surgery for a malignant polyp
reported that 45% of patients with lymphovascular invasion had
LNM (74). Choi et al (11) included 8 studies in their systematic
review and reported an increased risk of LNM in patients with
lymphovascular invasion (OR, 5.47; 95% CI, 2.46–12.17). Kitajima et al (61) published their retrospective study on 865 patients
who had undergone surgical resection at 6 institutions in Japan.
Multivariate analysis of risk factors for LNM showed that lymphatic invasion in the submucosa was an important risk factor
(OR, 4.7; 95% CI, 2.77–7.95). A meta-analysis by Hassan et al
evaluating for predictive factors of LNM provides further evidence by looking at 31 studies with 1900 patients and showing
that patients with submucosal vascular invasion had a higher risk
of LNM with a reported OR of 7 (95% CI, 2.6–19.2) (62).
Tumor Budding

Tumor budding is deﬁned as foci of isolated cancer cells or a
cluster of 5 or fewer cancer cells at the invasive margin of the
polyp. Typically, tumor budding is calculated in a hotspot with
the highest density of tumor budding. Historically, there has been
no consensus on a cutoﬀ value or deﬁnition and many pathologists do not routinely report tumor budding. It is likely that in the
past these were reported as poorly diﬀerentiated carcinoma.
However, in 2009, a study from Japan evaluated 98 malignant
polyps removed by colonoscopic polypectomy at a tertiary institution in Japan during an 8-year period (75) and reported tumor budding was a risk factor for LNM, although the CIs were
wide (OR, 20.1; 95% CI, 1.6–246.5) (75). A meta-analysis of 13
other studies (n 5 7066) also reported that tumor budding was an
independent risk factor for LNM (OR, 4.59; 95% CI, 3.44–6.13)
(11). A recent study with 290 patients with endoscopically
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resected malignant polyps who underwent surgical resection also
reported tumor budding as one of the risk factors for LNM, found
in 42% of tumors with LNM compared with 18% in LNMnegative tumors (OR, 2.3; 95% CI, 1.1–5.0) (76). Recently, recommendations of an international Tumor Budding Consensus
Conference were published in a consensus agreement deﬁning
tumor budding and speciﬁcally separated tumor budding from
tumor grading (77). The international group achieved consensus
on important statements, including that tumor budding is deﬁned as a single tumor cell or a cell cluster consisting of 4 or fewer
tumor cells; tumor budding is an independent predictor of LNM
in malignant polyps and should be assessed in addition to other
clinicopathologic features in a multidisciplinary setting and be
part of the CRC reporting system. Tumor budding reporting is
recommended by AJCC and the updated 2018 College of
American Pathologists cancer protocol, although not required for
synoptic (required core elements) reporting.
The presence of any of the histologic factors described here is
associated with a higher risk of residual cancer after endoscopic
resection of a malignant polyp and should be considered a general
indication for adjuvant surgical resection, although this decision
must be considered in the context of the individual patient’s
surgical risk and comorbidities. In addition, any cancer in a
nonpedunculated or pedunculated lesion resected piecemeal or a
pedunculated polyp that could not be properly oriented in the
pathology department to provide optimal pathologic assessment
is an indication for surgery.
Question 5. What should be the pathology reporting standards for malignant colorectal polyps?
Recommendation
5. We recommend that the pathology report adhere to the
recommendation of the College of American Pathologists
structured template and that the report contain the histologic
type, grade of differentiation, tumor extension/invasion, stalk and
mucosal margin status, as well as the presence or absence of
lymphovascular invasion. We suggest other aspects, such as
specimen integrity, polyp size, polyp morphology, and tumor
budding be included.
Weak recommendation; low-quality evidence

DISCUSSION
An organized, consistent system of reporting histopathology
ﬁndings is essential for improving the quality of post-polypectomy
decision-making. Multiple reporting techniques have been proposed, including the adoption of structured checklists (ie, synoptic
reporting) (78,79) as a standardized practice to reduce the chance
of omissions and minimize misinterpretations and will further
streamline reporting across hospitals and practice groups. The
College of American Pathologists provides up-to-date templates
for reporting of malignant lesions (80). The report should list the
location of the tumor site and the endoscopist should include this
information with the surgical requisition and in the endoscopic
report. The pathologist should report the specimen integrity, which
allows accurate evaluation of the margins. The pathologist should
also include the polyp size and polyp morphology (pedunculated or
sessile). On microscopic evaluation, the histologic subtype should
be reported as classiﬁed by the World Health Organization Classiﬁcation of Colorectal Carcinoma. Additionally, grade should be
reported utilizing the 4-tiered grading system, including welldiﬀerentiated, moderately diﬀerentiated, poorly diﬀerentiated, and
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undiﬀerentiated, with the worst area appreciated driving this categorization. The size of the invasive component should be reported
along with the greatest extent of the tumor. The level of invasion of
submucosa, measured by an optical micrometer, should be
assessed and reported, particularly for nonpedunculated polyps.
For the deep margins, the distance of the invasive carcinoma from
the deepest resection margin should be reported (typically in
millimeters). Another important ﬁnding to report is the presence
or absence of lymphovascular invasion. Occasionally, the artifact
secondary to specimen processing or thermoelectric artifact may
inhibit determination of lymphovascular invasion. Tumor budding
should be reported as well, if observed. Typically, tumor budding is
calculated in a hotspot with the highest density of tumor budding.
Question 6. Who should be involved in the multidisciplinary management of patients with malignant polyps?

reduce over- and underuse of surgery, while minimizing the
chances of recurrent or metastatic cancer.
In summary, the optimal approach to management of malignant polyps begins with a thorough and knowledgeable endoscopic
assessment designed to identify features of deep submucosal invasion. In nonpedunculated lesions with features of deep submucosal invasion, endoscopic biopsy is followed by surgical
resection. In cases without features of deep submucosal invasion,
en bloc resection and proper specimen handling should be considered (if feasible) for lesions with a high risk of superﬁcial submucosal invasion. When pathology reports cancer in a lesion that
was completely resected endoscopically, the decision to recommend adjuvant surgery is based on polyp shape, whether there was
en bloc resection and adequate histologic assessment, the presence
or absence of unfavorable histologic features, the patient’s risk for
surgical mortality and morbidity, and patient preferences.

Recommendation
6. We suggest establishing methods of communication among the
gastroenterologist, pathologist, oncologist, surgeon, and the
patient for the management of patients with malignant polyps.
Weak recommendation; Low-quality evidence
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DISCUSSION
Managing patients with malignant colonic polyps should involve
a multidisciplinary approach for optimal outcomes. Interdisciplinary cooperation among the gastroenterologist, pathologist, oncologist, and surgeon is highly desirable, as there are
multiple steps required in diagnosing, assessing, and providing
deﬁnitive treatment. The multidisciplinary approach can involve
the patient’s primary care provider and other medical specialists
(eg, a cardiologist), particularly in cases where the patient’s
comorbid disease might be signiﬁcant and life expectancy is decreased. The endoscopist should be prepared to coordinate patient care and decision-making. The main question to address is
whether the individual should undergo adjuvant surgical resection, and the answer requires weighing the risk of residual
cancer or risk of recurrence after endoscopic resection vs the risk
of surgical resection. The decision is individualized based on
patient factors (eg, age, comorbidity, and patient preferences) and
polyp features (eg, size and histology). The physician’s role is to
provide an educated assessment of the risk of residual or metastatic disease and the risk of surgery. In some cases, the decision is
straightforward. For example, in a healthy patient with any unfavorable histologic criterion, surgical resection is generally advisable. In a poor surgical candidate whose tumor has no
unfavorable features, surgery clearly should be avoided. However,
when treating an 85-year-old patient with several comorbidities, a
decision to forgo surgery may be appropriate even when an unfavorable histologic feature is present. Similarly, a young healthy
person with a very low risk for surgical resection might choose
surgery to eliminate the risk of cancer even when all histologic
features are favorable. In a 55-year-old otherwise healthy individual with a sessile, large malignant polyp with deep submucosal invasion or other unfavorable histologic features,
surgery would be appropriate. Patient values are important in
cases where the risk of residual cancer and the risk of surgical
mortality are similar. In these latter cases, shared decisionmaking is emphasized. The overall mortality after colon cancer
surgery is 1%–8% and correlates with patient age and comorbidities (81,82). The goal of management of malignant polyps is to
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