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Abstract
[bookmark: OLE_LINK424][bookmark: OLE_LINK425][bookmark: OLE_LINK426]Colorectal cancer (CRC) is the third most common cancer worldwide and the second leading cause of cancer related death in the world. The early detection and removal of CRC precursor lesions has been shown to reduce the incidence of CRC and cancer-related mortality. Endoscopic resection has become the first-line treatment for the removal of most precursor benign colorectal lesions and selected malignant polyps. Detailed lesion assessment is the first critical step in the evaluation and management of colorectal polyps. Polyp size, location and both macro- and micro- features provide important information regarding histological grade and endoscopic resectability. Benign polyps and even malignant polyps with superficial submucosal invasion and favorable histological features can be adequately removed endoscopically. When compared to surgery, endoscopic resection is associated with lower morbidity, mortality, and higher patient quality of life. Conversely, malignant polyps with deep submucosal invasion and/or high risk for lymph node metastasis will require surgery. From a practical standpoint, the most appropriate strategy for each patient will need to be individualized, based not only on polyp- and patient-related characteristics, but also on local resources and expertise availability. In this review, we provide a broad overview and present a potential decision tree algorithm for the evaluation and management of colorectal polyps that can be widely adopted into clinical practice. 
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[bookmark: OLE_LINK423][bookmark: OLE_LINK422]Core Tip: Endoscopic resection is a proven strategy for the management of benign and selected malignant colorectal polyps. When compared to surgery, endoscopic resection is less costly and associated with improved clinical outcomes and patient satisfaction. Detailed lesion assessment, including endoscopic imaging and histopathology, play a critical role in directing subsequent treatment strategies. Ultimately, the most appropriate intervention will depend on various factors, including patient and lesion characteristics, as well as local resources and expertise availability. Establishing the multidisciplinary collaboration between referring physicians, endoscopists, surgeons and pathologists is the basis for ensuring best practices for the management of colorectal polyps.

INTRODUCTION
[bookmark: OLE_LINK428][bookmark: OLE_LINK427]Colorectal cancer (CRC) is the third most common cancer worldwide and the second leading cause of cancer death in the world[1]. A well-recognized characteristic of CRC carcinogenesis is that most cancers arise from precursor benign polyps[2]. The increasingly widespread adoption of colonoscopy has reduced CRC incidence and mortality via the early detection and removal of these precursor lesions and even early cancers[3,4]. In this review, we provide a broad overview and decision algorithm on the endoscopic evaluation and management of colorectal polyps.

[bookmark: OLE_LINK430][bookmark: OLE_LINK429]DEFINITIONS
Colorectal polyps are growths or protuberances into the lumen above the adjacent colonic mucosa. The two major histologic types of neoplastic polyps that serve as direct precursors to most CRCs are conventional adenomas and serrated polyps[5].

Adenomas
Adenomas are commonly regarded as the prototypical precursor of CRC, given that nearly 85%-90% of sporadic CRCs derive from adenomas[6]. These lesions are identified histologically by epithelial clusters of dysplastic glands; and are divided into tubular, tubulovillous, or villous types according to the World Health Organization (WHO) classification system[7]. The adenoma-carcinoma sequence is characterized by chromosomal instability and a stepwise progression of gradual genetic and epigenetic mutations that culminate in the transformation of these precancerous lesions to CRC[8-10].

Serrated polyps
Serrated polyps encompass three main types: 
Hyperplastic polyps (HPs): are the most common type of serrated polyp. They are usually small (less than 5 mm), predominantly located in the rectosigmoid colon, and are not associated with a risk for malignant transformation[6].
Sessile serrated lesions (SSLs): The term SSL is often used interchangeably with sessile serrated adenomas (SSAs). These lesions are traditionally larger than HPs, predominantly in the right colon, and according to the WHO criteria, distinguished from HPs based on the presence of crypt distortion on histology[7].
Traditional serrated adenomas (TSAs): TSAs are more commonly located in the distal colon and may have an erythematous “pine cone” gross appearance on endoscopy[11,12]. Histologically, TSAs feature prominent cytoplasmic eosinophilia, elongated nuclei and ectopic crypts[7].
Unlike HPs, both SSL/SSAs and TSAs have malignant potential and account for approximately 15%-30% of all sporadic CRCs[6,11]. The inactivation of tumor suppressor genes via hypermethylation plays a critical role in the progression of serrated polyps to cancer, which is the basis of the CpG island methylator phenotype pathway[11-13]. From a histological standpoint, it is important to note that unlike conventional adenomas, not all SSL/SSAs have dysplasia. As opposed to SSL/SSAs without dysplasia, serrated polyps with dysplasia have advanced molecular changes; although there is some controversy in what constitutes these dysplasia patterns[14]. Irrespectively, SSL/SSAs with dysplasia should be distinguished from those without dysplasia given their significantly higher risk for progression to CRC[15].

CRC and the malignant polyp
CRC is defined as the invasion of neoplastic cells beyond the muscularis mucosa. As opposed to other organs in the gastrointestinal tract, the colonic mucosa is devoid of lymphatics. Therefore, neoplastic lesions confined to the muscularis mucosa have a negligible risk for lymph node metastasis (LNM) and, according to the National Comprehensive Cancer Network, do not meet the clinically accepted definition for CRC[16]. These lesions are defined as benign (non-malignant) polyps.
The term malignant polyp is used to describe a colorectal lesion in which neoplastic cells have invaded into, but not beyond the submucosa[17]. Hence, a malignant polyp represents early CRC and is categorized as pT1 according to the American Joint Committee on Cancer tumor-node metastasis classification system[18]. It has been estimated that at least 0.2% to 8.3% of colorectal polyps are malignant polyps[19-22].

[bookmark: OLE_LINK432][bookmark: OLE_LINK431]ENDOSCOPIC ASSESSMENT OF COLORECTAL POLYPS
Detailed lesion assessment is the first critical step in the evaluation and management of colorectal polyps. Every polyp should be evaluated according to its size, location, and carefully inspected for macro- and micro- features. These details may provide important information regarding its histological grade and direct subsequent management decisions.

Polyp gross morphology
Paris classification: The Paris classification is a consensus system widely used to describe colorectal polyp morphology[23]. Although studies have shown only moderate agreement among experts using the Paris classification, it serves as a validated standardized nomenclature that helps categorize colorectal polyps and stratify according to the risk of CRC. Broadly speaking, lesions are categorized as polypoid (type 0-I) or non-polypoid (type 0-II) (Figure 1). The polypoid type can be either pedunculated (type 0-Ip) or sessile (type 0-Is). Nonpolypoid type 0-II can be further subdivided into those that are superficially elevated (0-IIa), flat (0-IIb), or depressed (0-IIc). Excavated lesions are designated type 0-III. The risk of CRC [i.e. submucosal invasion (SMI)] has been shown to be directly proportional to polyp size and the presence of depression: with the risk being as high as 40% in smaller lesions (6-10 mm) to nearly all lesions measuring more than 20 mm[24-26].

Lateral spreading tumors: Superficial non-polypoid colorectal lesions measuring more than 10 mm in diameter extending laterally rather than vertically are commonly referred as laterally spreading tumors (LSTs). The incidence of LSTs on routine colonoscopy is approximately 9%[25], and these can be broadly subdivided into the granular (LST-G) or non-granular (LST-NG) types (Figure 2). Similar to the Paris classification, LST morphology provides prognostic information regarding the risk for SMI. LST-G with a homogenous nodular pattern have a low risk of local invasion (< 2%) compared to LST-G with mixed-size nodules, in which the risk can be as high as 30% for those measuring more than 30 mm in size[27]. As opposed to the nodularity in LST-Gs, LST-NGs are characterized by a smooth surface and can be either flat or pseudo-depressed. In all, LST-NG with pseudo-depression carries the highest risk of SMI among LSTs (31.6%; 95%CI: 19.8%-43.4%)[28]. In addition to morphology, location is another important factor, with LST-G mixed type or LST-NG lesions in the rectosigmoid colon carrying the highest risk for malignancy[29].

Polyp surface pattern
In addition to its gross morphology, the surface vascular and pit pattern of a polyp can provide information about the risk of SMI and thereby assist with management decisions. Multiple classification systems have been developed for polyp characterization and are outside the scope of this review. As part of this overview, we briefly discuss the Narrow Band Imaging International Colorectal Endoscopic (NICE) classification system and Kudo pit pattern nomenclature, which are possibly the most commonly utilized classification systems in the West.

[bookmark: OLE_LINK103][bookmark: OLE_LINK6][bookmark: OLE_LINK102]NICE classification system: Narrow-band imaging (NBI) is a form of digital chromoendoscopy that enables detailed assessment of the capillary mucosal pattern of polyps by filtering white light into specific wavelengths to enhance the superficial microvascular structures. Using NBI, the NICE classification system provides a validated criterion for the optical diagnosis of colorectal polyps[30,31]. In this classification scheme, polyps can be divided into three categories (type 1, 2 or 3) based on their appearance (Table 1). NICE type 1 and 2 polyps are benign and can be resected endoscopically. Conversely, type 3 Lesions, characterized by disrupted/missing vessel pattern and amorphous or absent surface pattern on NBI, are highly suggestive of deep SMI, and thereby not amenable to endoscopic resection.

[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Japan NBI Expert Team classification system: The Japan NBI Expert Team (JNET) introduced an NBI magnifying endoscopic classification system for colorectal polyps in 2014[32]. The JNET system is mainly used in Asian countries and less frequently in the Western Hemisphere. By focusing on vessel and surface pattern, the JNET system classifies colorectal polyps into four types (Types 1, 2A, 2B, and 3); each type representing the histological feature of the polyps (Table 2). Similar to NICE, irregular/amorphous vessel and surface patterns on the JNET classification system are indicative of a higher likelihood of submucosal invasive cancer.

Kudo pit pattern: Kudo and colleagues first highlighted the feasibility of examining and classifying pit patterns to distinguish type of polyps by using magnifying endoscopy[33]. This scheme broadly categorizes pit patterns into 7 types based on the pit appearance and structure (Figure 3). Most colorectal polyps (Kudo pit pattern types I through IV) fall within the spectrum of benign polyps that can be managed endoscopically. On the other hand, lesions with Kudo pit pattern V (amorphous, non-structured pit pattern) are often indicative of deep SMI, CRC and therefore the need for surgery[26,34].

[bookmark: OLE_LINK433][bookmark: OLE_LINK434]HISTOLOGICAL ASSESSMENT OF COLORECTAL POLYPS
Accurate histopathological assessment is critical in determining adequacy of endoscopic resection. In this section, we briefly discuss some of the specific histopathological criteria associated with risk of recurrence and LNM in the context of malignant polyps.

Depth of invasion
Haggitt classification of pedunculated polyps: Haggitt et al[35] developed a classification system to describe the level of invasion in pedunculated polyps. This system categorizes polyps into five classes: level 0 to 4 (Figure 4). Level 0 corresponds to neoplastic cells limited to the mucosa without breaching the muscularis mucosa, thereby not meeting the clinical definition of CRC. Level 1 corresponds to those pedunculated polyps in which cancer cells have invaded the submucosa of the polyp head. Level 2 and 3 indicate cancer cells invading into the submucosa of the neck (junction between head and stalk) and any region of the stalk, respectively. Lastly, level 4 denotes invasion of cancer cells into the submucosa of the colorectal wall below the stalk of the polyp, but not into the muscularis propria.

Kudo and Kikuchi classification of sessile polyps: Both Kudo et al[36] and Kikuchi et al[37] introduced the concept of classifying sessile polyps into three levels based on the degree of SMI: Sm1–invasion into the upper third of the submucosa; Sm2–invasion into the middle third; and Sm3–invasion into the lower third (Figure 5). The main challenge of implementing this classification system in routine clinical practice is the need for a significant portion of the submucosa within the resected specimen to define the deepest border of the submucosa. Hence, for practical purposes, this scheme has been largely modified to measure the depth of SMI from the muscularis mucosa. A SMI depth of 1000 µm is used to differentiate those lesions with superficial (< 1000 µm) vs deep (≥ 1000 µm) invasion. Deep SMI has been shown to be highly associated with risk for lymph node spread (10%-18%), independent of other histological features[38-40].

Tumor differentation, lymphosvacular invasion and tumor budding
In addition to depth of invasion, several histological features have been identified as predictors for LNM. 

Tumor differentiation: Three tumor grades have been used to described CRC based on the degree of glandular differentiation: grade 1 (well-differentiated), grade 2 (moderately differentiated), and grade 3 (poorly differentiated). When compared to grade 1 or 2, poorly differentiated adenocarcinomas have been shown to be associated with a significantly higher incidence of lymphatic spread [odds ratio (OR): 5.60; 95%CI: 2.90-10.82; P < 0.00001] and cancer-related mortality[39].

Lymphovascular invasion: Lymphovascular invasion (LVI) is recognized as a poor prognostic indicator and predictor of patient outcome. The presence of LVI in malignant polyps has been associated with an increased risk of regional LNM (OR: 4.81; 95%CI: 3.14-7.37; P < 0.0001)[39].

Tumor budding: Tumor budding is defined as a single or cluster of up to 5 tumor cells at the advancing front of the tumor[5,40]. This phenomenon has been recognized as a potential indicator of aggressive tumor biology with substantial evidence identifying it as a significant risk factor for LNM (OR: 7.74; 95%CI: 4.47-13.39, P < 0.001)[39].

Clinical ambiguity of the terms “intramucosal carcinoma” and “carcinoma in-situ”
Endoscopic resection should be the first-line preferred approach for the management of non-malignant polyps. Multiple studies have shown that endoscopic resection is more cost-effective, associated with less adverse events and higher patient quality of life when compared to surgery[41-45]. Nonetheless, despite the data favoring endoscopic resection, surgery remains a common practice and increasing trend in the United States over the past two decades[46]. In a recent study on referral patterns for the management of colorectal polyps, we demonstrated that polyps with a baseline histopathology diagnosis of “intramucosal adenocarcinoma” or “carcinoma in-situ” were associated with a significant higher likelihood of being scheduled for surgery as compared to endoscopic resection (OR: 5.72; 95%CI: 1.16-28.19, P = 0.03)[7]. The terms intramucosal adenocarcinoma, intraepithelial carcinoma, carcinoma in-situ or high-grade dysplasia are commonly used interchangeably by pathologists to define lesions in which neoplasia has invaded into the lamina propria but without extension through the muscularis mucosa. In all, these lesions can be adequately treated endoscopically given the absence of lymphatics within the colon mucosa and the aforementioned negligible risk for LNM. However, the inclusion of the word “carcinoma” on the diagnosis can be easily misinterpreted by providers as equivalent to CRC, which in turn can lead to inappropriate management decisions[7,17]. More recently, the terminology for these precursor lesions has been somewhat standardized in the recent 2019 WHO classification of tumors of the digestive system (5th edition)[7,47]. Indeed, the term “dysplasia” is preferred for these precursor lesions in the colon, with the two-tiered system (low- vs high-grade) considered the standard grading system. Conversely, the use of “carcinoma in-situ” and “intramucosal adenocarcinoma” is strongly discouraged so as to reduce the clinical ambiguity associated with these terms[5,7,47].
This standardization of pathological diagnostic reporting unifies these diagnoses under the term high-grade dysplasia, potentially reducing the likelihood of misinterpreting these non-malignant polyps as CRC, and thereby the surgical referrals for otherwise endoscopically resectable lesions.

[bookmark: OLE_LINK435][bookmark: OLE_LINK436]MANAGEMENT OF COLORECTAL POLYPS: A PROPOSED ALGORITHM
[bookmark: OLE_LINK437][bookmark: OLE_LINK438]The optimal management of colorectal polyps can be complex and dependent on various factors, including patient and lesion characteristics, as well as local resources and expertise availability. In this section, we propose a potential strategy for the evaluation and management of colorectal polyps that can be adapted in clinical practice. The decision tree is depicted in Figure 6.

Polyps with signs of deep submucosal invasion
[bookmark: OLE_LINK92][bookmark: OLE_LINK93]Lesions should be carefully evaluated endoscopically for “overt” signs of deep SMI including NICE type 3, Kudo class V, surface ulceration without prior manipulation (i.e. biopsies or resection attempts), or stiffness of the lesion and colon wall[17]. According to the recent recommendations by the United States Multi-Society Task Force (USMSTF) on CRC, non-pedunculated lesions with features of deep SMI should be biopsied (in the area with surface feature disruption), tattooed near the base of the polyp and on the opposite lumen wall, and referred to surgery[48]. These recommendations by the USMSTF stem from data showing that both NICE type 3 and Kudo type V patterns are highly specific predictors of deep SMI, which are associated with LNM and need for surgery[49,50]. However, it should be highlighted that these outcomes on real-time optical diagnosis are derived from endoscopists highly trained in advanced imaging and may not reflect performance in routine clinical practice. In fact, optical diagnosis alone is notoriously endoscopist-dependent and its performance outside of specialized academic centers has been disappointing[51].
Hence, reliance on optical diagnosis alone, as proposed by the USMSTF, may have some potential drawbacks. For one, misclassification of endoscopically resectable polyps as having deep SMI can lead to premature surgical referral and a slew of potentially unnecessary diagnostic staging tests (i.e. EUS, CT, MRI, PET-scan, etc), directly impacting the patient’s mental health and resource utilization[52]. Secondly, tattooing a lesion at or near its base is associated with significant submucosal fibrosis, which in turn can render subsequent endoscopic resection attempts significantly more difficult if not impossible[53-55]. Therefore, if a tattoo is deemed necessary, we recommend strictly tattooing 3 cm distal to the polyp, with appropriate photo documentation of its location with respect to the lesion[56]. Based on the aforementioned issues, we suggest that surgical referral be initiated only for those lesions with biopsy-proven invasive adenocarcinoma (Figure 6). When biopsies are performed, they should be directed to the area exhibiting features of deep SMI. This targeted biopsy strategy increases the yield for histological diagnosis and minimizes the risk of inducing submucosal fibrosis for those lesions that may be amenable for endoscopic intervention. For lesions with the following indeterminate characteristics, we recommend considering referral to a high-volume center with expertise in both endoscopic imaging and resection of complex polyps: Lesions with endoscopic appearance suggestive of deep SMI yet negative for invasive cancer on biopsies[55,57]; Lesions with equivocal endoscopic appearance for deep SMI; Lesions with equivocal biopsy results (i.e. histopathology showing “at least” high-grade dysplasia yet deeper invasion cannot be excluded based on the limited sample).
While we recognize that this biopsy-driven algorithm is not without its limitations, including false negative histopathology for invasive disease due to sampling error, it may potentially curtail the current trend of surgical referrals for endoscopically resectable colorectal polyps. Of note, the exception to this approach includes pedunculated polyps with either biopsy-proven and/or signs of deep SMI limited to the head of the polyp (Haggitt level 0-2). In these cases, even when invasive CRC is present, en-bloc resection at the level of the stalk is associated with favorable prognosis and is often curative[48,58]. Most of these pedunculated polyps can be adequately transected at the stalk with endoscopic polypectomy. In select cases, maneuvering a snare around the large head of a pedunculated polyp with a long, wide stalk can be technically challenging and endoscopic submucosal dissection (ESD) has been reported as an alternate approach to ensure en-bloc resection[59,60].

Polyps with probable superficial submucosal invasion
In the absence of endoscopic features of overt deep SMI, the next step is to evaluate for morphological features associated with an increased risk for superficial SMI, as this may influence the endoscopic resection strategy. Predictors associated with a relative high risk of superficial SMI include the following; polyps with depressed morphology (Paris IIc), LST-NG with depression or bulky sessile appearance (Paris Is component), and LST-G with dominant nodules[26]. While neither lesion size nor location by itself can reliably predict superficial SMI, multiple studies have shown that the risk increases with lesions ≥ 20 mm and LSTs located in the right colon, rectosigmoid, and rectum[26,48].
As outlined by the recent recommendations by the USMSTF on CRC, lesions with suspected superficial SMI should ideally be approached with en-bloc endoscopic resection[48]. En-bloc removal of these lesions is necessary for accurate histological assessment, as piecemeal resection results in fragmented tissue specimens that compromise specimen orientation and interpretability of the resection margins. Inasmuch, the National Comprehensive Cancer Network practice guidelines specify that patients with otherwise endoscopically curable malignant polyps (i.e. those with superficial SMI and favorable histopathological features) who undergo piecemeal endoscopic resection will inevitably still require surgery due to the high risk of understaging the lesion because of compromised pathological interpretation[61]. Hence, the approach to a lesion with suspected superficial SMI is largely dependent on polyp size.

Lesions ≤ 20 mm in size: En-bloc resection may be achievable with endoscopic mucosal resection (EMR) for lesions ≤ 20 mm. Although a recent systematic review and meta-analysis suggested that underwater EMR may be associated with superior en-bloc resection rate when compared to conventional EMR (OR: 1.49; 95%CI: 1.02-2.16; P = 0.04), high-quality comparative studies are scarce. Therefore, the most appropriate strategy remains to be determined[62]. When performing EMR for these lesions, it is important to ensure that the snare encloses an additional margin of normal tissue around the polyp. By including a wider margin, risk of inadvertent incomplete en-bloc resection is decreased, which would otherwise require piecemeal removal.

Lesions > 20 mm in size: These polyps usually require ESD to achieve en-bloc resection. Attempt to en-bloc resect polyps > 20 mm with EMR is associated with a higher risk of potential complications and failure. A recent meta-analysis showed that the pooled proportion of successful en-bloc resection for polyps > 20 mm with either conventional or underwater EMR was unacceptably low (49.7%-58.7%)[62]. Hence, the European Society of Gastrointestinal Endoscopy, the Japan Gastroenterological Endoscopy Society and a recent American Gastroenterological Association clinical practice update recommend ESD as the preferred strategy for the resection of select colorectal lesions with suspected superficial SMI[63-65]. When compared to EMR, ESD is associated with a higher en-bloc and curative resection rate, and lower risk of recurrence[66]. However, ESD is a technically more complex procedure, associated with a steep learning curve and higher rate of serious adverse events[66,67]. Due to these and other factors, the adoption of colonic ESD in the Western Hemisphere has been slower; albeit recent studies from North America have shown comparable outcomes to those reported in Asia. In a recent North American multicenter study, rectal ESD (n = 171) was associated with an en-bloc and complete (R0) resection rate of 82.5% and 74.9%, respectively[54]. Importantly, this study demonstrated that ESD was curative for 82% of these rectal malignant polyps[54]. It is worth noting that compared to surgery in the proximal colon, rectal operations for malignant polyps have an exceedingly high morbidity (40%-45%)[68,69]. Based on the above, referral for ESD to a center with expertise should be the preferred approach for the management of rectal lesions with suspected superficial SMI.
ESD in the proximal colon is more challenging than in the rectum, given issues with bowel peristalsis, scope positioning, and the relatively thinner colon wall[70]. As such, we recommend referring these lesions to a dedicated center with appropriate endoscopic and surgical expertise for multi-disciplinary discussion regarding the most optimal approach on a case-by-case basis.

Polyps without signs of submucosal invasion
All colorectal polyps without signs of superficial or deep SMI are benign and have no risk for LNM. Endoscopic resection should be the preferred management strategy over surgery, given the well-established advantages as previously mentioned in this review.
EMR remains the treatment of choice for the removal of benign colorectal polyps[71]. For lesions ≤ 20 mm in size, en-bloc resection should be attempted as this is associated with a lower risk of recurrence and need for re-intervention when compared to piecemeal removal[66,70]. Piecemeal EMR will invariably be necessary for the removal of larger non-pedunculated polyps, which increases the risk of recurrence, reportedly as high as 40%[70]. Recent strategies, including endoscopic ablation of the resection margins appear to decrease recurrence rate following piecemeal EMR[72], albeit future studies are needed to corroborate its efficacy in routine clinical practice.
Irrespective of the EMR approach, complete endoscopic resection (no visible residual tissue) should be the procedural benchmark. Partial resection or endoscopic ablation of residual visible tissue is associated with a prohibitively high risk for recurrence and even more concerning, significantly jeopardizes the ability to endoscopically remove the lesion on subsequent attempts. Notably, colorectal EMR can be technically challenging for complex polyps. Thereby, the USMSTF recommends that lesions ≥ 20 mm should be removed by endoscopists with experience in advanced polypectomy[48].

Approach to the “difficult” polyp
Several features have been commonly used to define a “difficult polyp”, including variables such as size (usually ≥ 40 mm) and challenging location (i.e. involving the ileocecal valve, appendiceal orifice, dentate line, behind folds)[73]. More broadly, a “difficult polyp” should be defined as any lesion that the endoscopist feels he/she may not be able to completely resect endoscopically with high confidence; therefore, needing to be referred to a center with the appropriate expertise. When referring these lesions, we recommend against routine biopsy. Pretreatment biopsies do not necessarily change the management strategy in the absence of signs of SMI and can induce submucosal fibrosis, leading to prolonged procedure times and higher incomplete resection rates during succeeding endoscopic resection[74,75]. Furthermore, tattooing is not necessary if the lesion is in the cecum or rectum. If the lesion cannot be easily identified on colonoscopy, tattoo for lesion localization should be placed approximately 3 cm distal to the polyp and documented in the endoscopy report.

CONCLUSION
[bookmark: OLE_LINK440][bookmark: OLE_LINK439]Endoscopic resection is a proven strategy for the management of benign and select malignant colorectal polyps. When compared to surgery, endoscopic resection is less costly and associated with improved clinical outcomes and patient satisfaction. Detailed lesion assessment, including endoscopic imaging and histopathology, play a critical role in directing subsequent treatment strategies. Ultimately, the most appropriate intervention will depend on various factors, including patient and lesion characteristics, as well as local resources and expertise availability. Establishing the multidisciplinary collaboration between referring physicians, endoscopists, surgeons and pathologists is the basis for ensuring best practices for the management of colorectal polyps.
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[bookmark: OLE_LINK448][bookmark: OLE_LINK449]Figure 1 The Paris endoscopic classification of colorectal polyps. Adapted from[23].
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[bookmark: OLE_LINK107][bookmark: OLE_LINK106][bookmark: OLE_LINK105][bookmark: OLE_LINK104]Figure 2 Lateral spreading tumor. A: Lateral spreading tumor with granular surface; B: Lateral spreading tumor non-granular type highlighted by arrows.
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[bookmark: OLE_LINK450][bookmark: OLE_LINK451]Figure 3 Kudo classification of pit pattern (Adapted from Kudo et al[33]).
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[bookmark: OLE_LINK452][bookmark: OLE_LINK453]Figure 4 Haggitt classification system of pedunculated polyps (Adapted from Haggitt et al[35]). This system categorizes polyps into five levels (level 0 to 4) based on the degree of invasion. In this illustration, an adenocarcinoma confined to the head of the polyp would be classified as Level 1.
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[bookmark: OLE_LINK455][bookmark: OLE_LINK454]Figure 5 Kudo and Kikuchi classification (adapted from Kikuchi et al[37]). Depth of submucosal invasion is divided into Sm1 (invasion into the upper third of the submucosa), Sm2 (invasion into the middle third), Sm3 (invasion into the lower third). In this illustration, the adenocarcinoma is a superficial lesion with Sm1 invasion.
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[bookmark: OLE_LINK456]Figure 6 Decision tree algorithm for the evaluation and management of colorectal polyps.

Table 1 Narrow-Band Imaging International Colorectal Endoscopic classification system
	
	Color
	Vessels
	Pits
	Association

	Type 1
	Same or lighter than background
	No or lacy vessels
	Dark or white spots of uniform size
	Hyperplastic or serrated polyps

	Type 2
	Browner than background
	Brown vessels
	Oval or tubular white pits
	Adenomatous polyps

	Type 3
	Dark brown
	Disrupted or missing vessels
	Amorphous or absent pits
	Deep submucosal invasion


This system uses color, vessel and surface pattern on Narrow-band imaging to predict the most likely polyp histology 

Table 2 Japan Narrow-band imaging Expert Team classification system 
	
	Type 1
	Type 2A
	Type 2B
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Type 3

	Vessel pattern
	Invisible
	Regular caliber and distribution (meshed/spiral)
	Variable caliber, irregular distribution
	Loose vessel areas, interruption of thick vessels

	Surface pattern
	Uniform dark or white spots similar to surrounding mucosa
	Regular (tubular/branched/papillary)
	Irregular or obscure
	Amorphous areas

	Most likely
histology
	Hyperplastic or sessile serrated polyps
	Low grade dysplasia
	High grade dysplasia/shallow submucosal invasive cancer
	Deep submucosal invasive cancer


This system uses vessel and surface pattern evaluation under magnified endoscopy with narrow-band imaging to predict the most likely polyp histopathology.
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