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Abstract
The serrated pathway accounts for 30%-35% of colorectal cancer (CRC). Unlike hyperplastic polyps, both sessile serrated lesions (SSLs) and traditional serrated adenomas are premalignant lesions, yet SSLs are considered to be the principal serrated precursor of CRCs. Serrated lesions represent a challenge in detection, classification, and removal–contributing to post-colonoscopy cancer. Therefore, it is of the utmost importance to characterize these lesions properly to ensure complete removal. A retrospective cohort study developed a diagnostic scoring system for SSLs to facilitate their detection endoscopically and subsequent removal. From the study, it can be ascertained that both indistinct border and mucus cap are essential in both recognizing and diagnosing serrated lesions. The proximal colon poses technical challenges for some endoscopists, which is why high-quality colonoscopy plays such an important role. The indistinct border of some SSLs poses another challenge due to difficult complete resection. Overall, it is imperative that gastroenterologists use the key features of mucus cap, indistinct borders, and size of at least five millimeters along with a high-quality colonoscopy and a good bowel preparation to improve the SSL detection rate.
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Core Tip: Serrated lesions represent a challenge in detection, classification, and removal. The mucus cap, flat nature, and indistinct borders make these lesions difficult to localize endoscopically. Therefore, it is important to characterize these lesions properly to ensure complete removal and a reduction in post-colonoscopy cancer. A study recently developed a diagnostic scoring system for sessile serrated lesions to facilitate their detection endoscopically and removal. The study shows that both indistinct border and mucus cap are essential in both recognizing and diagnosing serrated lesions, further emphasizing the importance of a good colon preparation and a high-quality colonoscopy.



INTRODUCTION
The serrated pathway accounts for 30%-35% of colorectal cancer (CRC)[1]. Serrated lesions are characterized histologically by a saw-tooth or serrated glandular pattern, likely secondary to a lack of apoptosis of dividing cells in the colonic crypts, resulting in the cells folding onto each other and giving it a serrated appearance. While a variety of molecular mechanisms contribute to neoplastic progression, hypermethylation of DNA promoter regions resulting in a CpG island methylator phenotype is believed to be the major mechanism driving the serrated pathway to CRC[2] . According to the 2019 World Health Organization 5th edition classification, serrated colorectal lesions can be further defined into four main categories: Hyperplastic polyps (HPs), with microvesicular (MVHP) and goblet cell-rich subtypes; sessile serrated lesion (SSL) and SSL with dysplasia, both previously known as SSA/Ps with or without cytological dysplasia; traditional serrated adenoma (TSA); and serrated adenoma, unclassified[3]. HPs are the most common non-neoplastic polyps in the colon, typically located in the rectosigmoid region and are often less than five millimeters in size. These polyps are polypoid in appearance and do not exhibit dysplasia and therefore do not increase the risk of CRC[4]. SSLs are usually more prevalent in the proximal colon and have a smooth surface with a "cloud-like" appearance[2]. They can be flat or sessile, and may be covered in mucus. TSAs can be pedunculated or sessile in appearance and are typically found in the rectosigmoid colon. Unlike HPs, both SSLs and TSAs are premalignant lesions, yet SSLs are considered to be the principal serrated precursor of CRCs[5]. Therefore, SSLs must be distinguished from HPs to ensure an accurate diagnosis. 

THE CHALLENGES OF SERRATED LESIONS
Serrated lesions represent a challenge in detection, classification, and removal. As portrayed in Figure 1, the mucus cap, flat nature, and indistinct borders makes these lesions difficult to localize endoscopically, resulting in them being incompletely removed or easily missed[6]. In terms of classification, SSLs may initially be misclassified as HPs due to similarities in histological appearance. Serrated lesions may exhibit MVHP pathology in some areas, but display SSL morphology, blurring the lines between SSLs and HPs and resulting in a misclassification and misdiagnosis[5]. In fact, certain factors such as location in the proximal colon as well as size greater than five millimeters have been shown to change the pathological diagnosis of HP to SSL[7]. For all of these reasons combined with the fact that they tend to exhibit a more rapid progression to cancer, SSLs play a role in post-colonoscopy cancer[6]. Therefore, it is of utmost importance to characterize these lesions properly to ensure complete removal and a reduction in post-colonoscopy cancer. Nishizawa et al[8] 2021 performed a retrospective cohort study to develop a diagnostic scoring system for SSLs to facilitate their detection endoscopically and subsequent removal. 

DIAGNOSTIC SCORING SYSTEM FOR SERRATED LESIONS
Nishizawa et al[8] 2021 collected data on serrated lesions diagnosed either by endoscopic or pathologic means. They analyzed 232 polyps that were diagnosed as serrated polyps, and univariate analysis determined that the proximal colon location (P = 0.003), size greater than five millimeters (P < 0.001), presence of mucus cap (P < 0.001), presence of cloud-like surface (P < 0.001), and presence of microvascular vessels (P = 0.024) were significantly associated with the presence of SSLs. Through multivariate analysis, mucus cap (P = 0.005), size greater than five millimeters (P = 0.033), and indistinct borders (P = 0.033) were deemed as characteristics independently associated with the diagnosis of SSLs. Each of these characteristics were assigned one point, the sum of them defining the endoscopic SSL diagnosis score. Through receiver-operating characteristic curve analysis, a cut-off score of three was determined to be most optimal, resulting in prediction of pathological SSLs with a 75% sensitivity, 80% specificity, and 78.4% accuracy. Overall, the authors determined that serrated polyps with a size greater than five millimeters, presence of a mucus cap, and indistinct borders should be removed during colonoscopy[8].

THE IMPORTANCE OF AN EXCELLENT BOWEL PREP AND HIGH-QUALITY COLONOSCOPY
From the study, it can be ascertained that both indistinct border and mucus cap are essential in recognizing and diagnosing serrated lesions. The mucus cap can mimic the appearance of a benign mucus collection and thus be missed by the untrained eye easily on colonoscopy. A practical word of advice would be to wash the mucus gently starting at the edge to observe if there is polyp tissue hiding underneath. This further emphasizes the importance of a good colon preparation and a high-quality colonoscopy. Bowel preparation should be adequate to consistently allow for detection of polyps greater than five millimeters after leftover stool suctioning[9]. It is important to note that chyme from the small intestine can coat the proximal colon when bowel preparation agents are given the day prior to the procedure, resulting in impaired detection of flat lesions[10]. Furthermore, as the time interval between the end of bowel preparation and the start of colonoscopy increases by the hour, the likelihood of having a good or excellent bowel preparation of the cecum is decreased by ten percent[11]. Splitting of bowel cleansing to half of the preparation given on the day of the procedure has shown to have overwhelmingly superior efficacy when compared to traditional regimen[12]. Split dose leads to higher adenoma detection rate and several guidelines have endorsed its use[13,14].
The proximal colon poses technical challenges for some endoscopists, which is why high-quality colonoscopy plays such an important role. Both retroflexion and second-look techniques have been shown to improve adenoma detection rate in the right colon[15,16]. Retroflexion in the right colon is a maneuver in which the colonoscope makes a U-turn, allowing better visualization of the proximal sides of the haustral folds[17]. A 2017 meta-analysis found that retroflexion detected 17% of adenomas of the right colon that would have otherwise been missed on conventional colonoscopy[15]. Superiority of retroflexion to the second examination has not been confirmed. Second examination of the right colon has been shown to improve adenoma detection rate by a very similar amount and may be preferred over retroflexion as it is an easier maneuver to perform[16].
The indistinct border of some SSLs poses another challenge due to difficulty of complete resection. For instance, studies have suggested that residual tissue determined to be complete after polypectomy ranges from 6.5%-22.7%[18]. A pooled analysis from eight surveillance studies that followed patients with adenoma post-colonoscopy suggested that roughly 20% of malignancies were due to incomplete resection while nearly 50% of post-colonoscopy malignancies were acquired from missed lesions[19]. It is recommended that the type of resection method (e.g., cold snare, hot snare, EMR) is thoroughly documented. It is also recommended that, if resected en block, non-pedunculated lesions are to be pinned to a flat surface prior to being submitted to pathology and be measured for the depth of the submucosal invasion[10].

CONCLUSION
The key constituents of the diagnostic score proposed by Nishizawa et al[8] 2021 provide essential information about the nature of the serrated lesions. It is imperative that gastroenterologists use those key features along with a high-quality colonoscopy and a good bowel preparation to improve the SSL detection rate. The article also stresses the importance of complete resection of the SSL and training of endoscopists to recognize and fully resect such challenging lesions.
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Figure 1 Flat polyp with visible mucus cap and indistinct border identified on colonoscopy at hepatic flexure. This polyp was only able to be visualized with an excellent bowel prep.
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