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Abstract

Gastric polyps (GPs) are increasingly common. On upper endoscopy, they should
be examined with white light and occasionally chromoendoscopy, and their
morphology classified according to the Paris classification. Most GPs have a
typical endoscopic appearance and can be associated with diseases like Helico-
bacter pylori infection. Histological examination is necessary for an accurate
diagnosis. While most polyps are non-neoplastic and do not require treatment,
some carry a risk of malignancy or are already malignant. Therefore, understan-
ding the diagnosis, classification, and management of GPs is crucial for patient
prognostication. Our new classification categorizes GPs into "good", "bad", and
"ugly" based on their likelihood of becoming malignant. We aim to provide
descriptions of the endoscopic appearance, pathology, treatment, and follow-up
for different GPs, as well as clinical management flowcharts.
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Core Tip: During upper gastrointestinal endoscopy, gastric polyps are frequently encountered, however, most are benign.
Despite this, it is crucial that endoscopist have a thorough understanding of diagnostic approaches, management strategies,
and screening protocols, particularly for polyps with neoplastic potential. We have developed a new classification system for
gastrointestinal polyps based on their likelihood of becoming malignant, categorizing them into "good", "bad", and "ugly"
groups. This classification aims to assist clinicians in managing and treating polyps effectively.
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INTRODUCTION

Gastric polyps (GPs) are luminal lesions that arise above the mucosal surface[1]. This simple definition encompasses a
wide range of lesions with varying histology and neoplastic potential. The detection of GPs is becoming increasingly
common in clinical practice, with an estimated current incidence of 6% of upper gastrointestinal endoscopic procedures in
the United States[2]. This trend likely underestimates the actual occurrence, as the majority of GPs are asymptomatic,
reflecting the widespread access to esophago-gastroduodenoscopy (OGD) in recent years.

During an OGD, it is important to thoroughly examine the gastric mucosa and any polyps encountered using white
light and narrow band imaging (NBI) to classify their morphology according to the Paris classification[3,4]. Chromoen-
doscopy may be used in some occasions. Most GPs have a typical endoscopic appearance in the stomach and can be
associated with diseases such as Helicobacter pylori (H. pylori) infection, autoimmune gastritis, or inherited polyposis
syndrome[5]. However, it is essential to conduct histological examination of GPs and the surrounding mucosa for an
accurate assessment and diagnosis[6]. While most polyps are non-neoplastic and do not necessitate treatment, some GPs
pose a risk of malignancy or are already malignant at the time of endoscopic examination[7]. Therefore, a deep under-
standing of the diagnosis, classification, and management of GPs is crucial for patient prognostication.

It can be a complex task for clinicians to classify and manage GPs due to uncertainties about lesion characterization,
sampling, treatment necessity, therapy type, and long-term monitoring. It is crucial not to underestimate lesions with
malignant potential and to treat them appropriately. As such, our new classification of gastrointestinal polyps is based on
categorizing them into three groups according to their likelihood of becoming malignant: "Good" [polyps that generally
do not progress to cancer, such as fundic GPs (FGPs), inflammatory fibroid polyps (IFPs), and ectopic pancreas (EP)],
"bad" [polyps that pose a risk of malignancy, such as large hyperplastic polyps, adenomas, type 1 and 2 neuroendocrine
tumors, and hamartomatous polyps (HaPs)], and "ugly" [the most aggressive and invasive polyps, such as type 3
neuroendocrine tumors and early gastric cancer (EGC)]. We aim to provide descriptions of the endoscopic appearance,
pathology, treatment, and follow-up for different gastrointestinal polyps, as well as a clinical management flowchart.

A table summarizing the main characteristics of each type of GPs as well as clinical flow charts, are provided in Table 1
and Supplementary Figures 1-8.

THE GOOD

Inclusion criteria are polyps with generally no progression to cancer such as: FGPs, IFPs, and ectopic pancreatic tissue.

FGPs

FGPs are the most commonly encountered type of GPs, constituting about 80% of all GPs[2]. While FGPs are typically
sporadic, they can also occur in conjunction with polyposis syndromes like familial adenomatous polyposis (FAP) or
MUTYH-associated polyposis (MAP)[8,9]. Given the rarity of FAP and MAP patients, in addition to the low likelihood of
developing gastric cancer, both types of FGPs have been categorized as "good" polyps. However, there is a slight
variation in the management of syndromic and non-syndromic patients, particularly regarding the common occurrence of
dysplasia in FGPs associated with FAP[10].

Sporadic FGPs are closely related to the use of proton-pump inhibitors (PPIs). PPIs increase serum gastrin levels which
leads to polyps consisting of large fundic gland cysts with parietal, chief, and some mucous cells[11]. PPIs administration
increases the size and number of FGPs while the withdrawal of PPIs leads to regression of FGPs, emphasizing the link
between PPIs consumption and FGPs development[12,13]. It has been noted that the incidence of H. pylori infection is
very low in patients with FGPs. In contrast, it has been linked to FGPs regression, suggesting a protective role of H. pylori
in reducing FGPs occurrence[14,15].

Sporadic FGPs are more common in middle-aged woman, possibly due to hormonal imbalances during menopause[16,
17]. They grow in the gastric body or fundus, are often multiple, less than 8 mm in diameter, isochromatic, and a sessile
shape with a smooth surface (Figure 1). On NBI, dot-shaped crypt regular openings with dense regular vessels can be
visible. Sporadic FGPs are generally regarded as benign lesions, but rarely (1%-6% of cases) they are associated with
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Table 1 Types of gastric polyps

g Associated ; q Endoscopic . q
Frequency Risk factors " Agelsex Location Size Symptoms 2 Neoplastic potential
conditions features
Good
Fundic gland Sporadic 80% Proton-pump inhibitors None Middle age/women  Body/fundus <8 mm Asymptomatic Sessile, smooth Very rare
surface
Syndromic Hereditary Familial Early age/no sex Body, multiple (> <6 mm Asymptomatic Rare
adenomatous difference 90%)
polyposis, MUTHY
Inflammatory Rare (<0.1%) Not known May be familial, Older (607" decade) ~Antrum-pylorus Meansize  Early satiety or good,  Sessile, Very rare
fibroid Devon polyposis (adults/slight 1-5cm, up sometimes bleeding pedunculated, +/-
syndrome-associated ~predominace in to 9 cm ulcerated
with PDGFRA women)
mutation
Ectopic pancreas 0.5%-13% None None Not reported Antrum-prepyloric Variable Incidental Firm round or oval ~ Benign, no follow-up
region subepithelial lesion  needed
with a central
depression
Hamartomatous  Sporadic 1% Not known - Not reported Anywhere Variable Incidental findings Sessile, differential ~ Benign
polyp dx H. pylori
Bad
Hamartomatous ~ Syndromic PJS, Juvenile polyposis STK11 (PJS) - - The 0.1-3 - Lifetime malignancy
syndrome and cm (PJS) risk (up to 29%)
phosphatase and tensin
homolog hamartoma
syndrome
Hamartomatous  Solitary Gastric inverted Hamarto- Common (up to 20%)
matous Polyps
Hyperplastic 15% H. pylori, chronic atrophic ~ Not reported Middle age/no sex Antrum (60%), any Usually <2 Asymptomatic, Smooth or Dysplasia 15%, cancer
gastritis difference site, solitary, more  c¢m, butup incidental findings lobulated, sessile or  risk <1%
common multiple  to 12 cm pedunculated
Adenoma 6%-10% Atrophy, intestinal None Middle age/men More common, Variable Asymptomatic, anemia, Sessile, Depends on size;
Metaplasia (intestinal type) antrum (intestinal ~ (few mm  bleeding, rarely pedunculated histology (high-grade
type), any site to cm) obstruction dysplasia 30% at 5
(other types) years); likely gene-
disrupting 3% at 5 years
Gastric neuroen- < 2% gastric
docrine tumors neoplasm
GNET type 80% all G- Autoimmune gastritis None Middle age/old Body, fundus Small, Asymptomatic anemia Reddish Low (<1%), locore-
1 NET multiple gional MTS depends on
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size, grading and mm
propria invasion: 5
years survival 100%

GNET type 5% Gastrinoma (multiple Young Body, fundus Small, Diarrhea, abdominal Small, yellow, often ~ Lymph node MTS 30%
2 endocrine neoplasia multiple pain multiple ulceration  with good prognosis
type 1) bleeding from peptic
ulcer
Ugly
GNET type 3 The 10%-20% No predisposing factors ~ None Adults/no sex Anywhere, Large, Asymptomatic Single lesion The 50% risk MTS.
all GNET difference preference antrum  solitary Survival 70% at 5 years
Early gastric Sporadic Equal to gastric adenoma None Adult/old/male Antrum (50%) Epigastric pain Polyp, ulcer The 5 years survival
cancer hereditary E-cadherin gene corpus (35%), glycemic index 75%, the 80% lifetime
(1%-3%) cardia (15%) bleeding, anemia, cancer risk
vomiting/nausea

GNET: Gastro-intestinal neuroectodermal tumor; PJS: Peutz-Jeghers syndrome; H. pylori: Helicobacter pylori; MTS: Metastasis.

dysplasia of the overlying foveolar epithelium with very slow progression to cancer[18,19]. The surrounding mucosa is
generally normal appearing or shows signs of PPIs[11].

The suggested management of sporadic FGPs on OGD is to take biopsies of one or more representative FGPs, while
carefully inspecting the remaining polyps. When a polyp displays an atypical morphology or is larger than 1 cm, ulce-
rated, or located in the antrum, the best course of action is to remove it to confirm the diagnosis and eliminate the
possibility of dysplasia. Although bleeding from FGPs is rare, it can be treated with polyp resection and PPIs therapy
discontinuation[20]. Periodic surveillance for sporadic FGPs is not typically recommended.

Syndromic FGPs often develop at an earlier age, sometimes even in those less than 20 years old, and this occurs
without distinction between genders[16]. In cases where FGPs are associated with FAP/MAP, it has been reported that
dysplasia occurs in up to 54% of cases[8,19]. Nevertheless, the risk of developing malignancy in these cases remains low
[21]. In over 90% of cases, syndromic FGPs manifest as multiple growths (more than 20) and primarily affect the gastric
body. Similar to sporadic FGPs, they are generally sessile and have an average size of less than 6 mm[10]. The endoscopic
appearance of syndromic FGPs without carcinoma is indistinguishable from that of sporadic FGPs. However, certain
characteristics such as redness, irregular surface, depressed areas, erosions, and irregular vessels under NBI have been
associated with FGPs containing carcinoma. It is recommended to conduct endoscopic surveillance for syndromic FGPs
[22], although the optimal timing for this surveillance has not yet been standardized[23].

To summarize, when FGPs are detected on OGD, inspect them with white light and if needed, chromoendoscopy. If
polyps are found in the antrum, size larger than 1 cm, red appearing, irregular surface, depressed areas, erosions and/or
irregular vessels are present, remove them or take biopsies. Moreover, in patients with more than 20 FGPs, FGPs in the
antrum, and onset of FGPs prior to 40 years, it is necessary to perform colonoscopy to rule out the possibility of polyposis
syndrome. Reduction, discontinuation of PPIs therapy, or switching to a different PPI can be considered in patients with
multiple FGPs and hypergastrinemia, or in cases of anemia caused by FGPs[20,24].
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Figure 1 Multiple fundic gland polyps in a patient on proton pump inhibitors.

IFPs

IFPs are an extremely rare entity, representing less than 0.1% of all GPs[25]. They generally arise within the submucosa of
the gastrointestinal tract and penetrate through the lamina propria leading to bulging of the mucosal layer. They may
originate from dendritic cells[26].

IFPs are more commonly small (< 15 mm) and located in the antrum of older adults. In the majority of cases, IFPs are
asymptomatic, however, large IFPs can cause early satiety, gastric outlet obstruction, or ulcerate the overlying mucosa
causing bleeding and anemia. On OGD they appear as solitary, sessile or pedunculated, sometimes ulcerated polyps and
typically have a solid pale tan cut surface. On endoscopic ultrasonography (EUS) they present as a homogeneous
hypoechoic mass originating from the second or third layer without involvement of the fourth layer and without a
capsule[27]. On histology, IFPs display a proliferation of spindle cells with an eosinophilic-rich inflammatory infiltrate
and mutations in the platelet-derived growth factor receptor alpha gene that may lead to a misdiagnosis of gastrointestinal
stromal tumour (GIST)[28,29]. The stroma in most lesions is positive for CD34 but negative for CD117.

Diagnosis of IFPs is typically confirmed through histopathological analysis, as they do not have a pathognomonic
endoscopic appearance, and only 10% are diagnosed in the preoperative setting with endoscopic biopsy or EUS.

Endoscopic resection of IFPs is generally not associated with a risk of recurrence. Furthermore, since IFPs are
considered benign, surveillance is not recommended. However, in sporadic cases, IFPs have been reported to be
malignant which may necessitate scheduled follow-ups[30].

EP

EP is a rare congenital anomaly characterized by aberrant pancreatic tissue that lacks direct vascular or neural
connections with the true pancreas[31]. This anomalous tissue can be found in various locations throughout the body,
including the gastrointestinal tract, biliary system, liver, lung, mediastinum, and brain. In the gastrointestinal tract, it is
most commonly located in the gastric antrum and the prepyloric region on the greater curvature or posterior wall,
followed by the duodenum and jejunum[32]. EP tissue can originate from the mucosa, muscularis mucosae propria,
submucosa, or muscularis propria.

The majority of gastric EPs are typically asymptomatic and are usually discovered incidentally during OGD. They
generally do not require any treatment or ongoing monitoring. However, in some instances, they may manifest with
symptoms such as bleeding or pain, and there have been reported cases of gastric outlet obstruction, resembling
hypertrophic pyloric stenosis, in both adults and children[33]. Malignant transformation of EP is rare[34]. During OGD,
EP typically appears as a submucosal nodule covered by normal mucosa with an umbilicated shape[35] (Figure 2).
However, when lacking central dimpling, EP can be indistinguishable from other submucosal lesions such as GIST,
gastrointestinal autonomic nerve tumors and carcinoid tumors. In these cases, EUS with endoscopic-guided fine needle
aspiration plays a pivotal role in making an accurate diagnosis[36].

Histologically, EPs are classified into four distinct categories according to Fuentes’s classification. The most common
tissue type of EP is similar to that found in the normal pancreas, containing all cellular components such as acini, ducts,
and pancreatic islet cells. The second histological type consists only of ducts, the third of acini (exocrine cells), and the
fourth of pancreatic islet cells (endocrine cells)[37]. Asymptomatic gastric EPs do not require any treatment or follow-up.

THE BAD

In this class we identify polyps with a low risk of malignancy such as hyperplastic polyps, adenomas, type 1 and 2
neuroendocrine tumors, and HaPs.
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Figure 2 Antral ectopic pancreas with typical umbilicated shape.

Hyperplastic polyps

Gastric hyperplastic polyps (GHPs) are common epithelial polyps found in the stomach, with an incidence ranging from
15% in areas where H. pylori infection is less common to 75% in populations with widespread H. pylori infection[38].
GHPs are a reactive response to chronic inflammatory stimuli, primarily caused by H. pylori infection, as well as chronic
atrophic gastritis, pernicious anemia, stomas, and sites of ulcers and erosions[39].

GHPs shows no predilection towards males or females; however, they most commonly affect individuals in the middle
to late stages of life. On OGD, GHPs can appear in various forms, ranging from smooth to lobulated, and can be either
sessile or pedunculated, with sizes generally less than 2 cm, although larger dimensions of up to 12 cm have been
reported[40]. They typically have a reddish surface and often show erosions, particularly as they grow in size (Figure 3).
The morphological characteristics of GHPs can make it challenging to distinguish them from polypoid foveolar
hyperplasia or gastric adenomatous polyps, underscoring the need for biopsy sampling[41]. The antrum is the most
commonly affected site in the stomach (60%), although GHPs can occur in any area of the stomach, including the cardia.
They may appear as solitary growths or, more commonly, as multiple growths[38]. Over time, their size can remain stable
or increase, especially in the presence of the inflammatory agent. Conversely, the eradication of H. pylori infection
significantly increases the rate of GHPs elimination by more than 20 times, as shown in a meta-analysis[42].

GHPs are usually asymptomatic and are found incidentally on OGD. However, they can cause bleeding when eroded,
or intermittent gastric outlet obstruction when pedunculated and prolapsing from the antrum into the bulb[43].
Microscopically, GHPs are characterized by elongated, dilated, branching, distorted, cystic foveolar glands with
mucinous cytoplasm and an inflamed stroma[11].

GHPs have long been considered to be benign growths, however, their development within a background of chronic
inflammation may increase the risk of neoplastic transformation, following the adenoma-carcinoma sequence[44]. On
histological examination, 15% of GHPs exhibit intestinal metaplasia, while nearly 5% show signs of dysplasia, and cancer
is present in less than 1%[38]. Notably, GHPs larger than 1 cm, displaying a pedunculated morphology, arising in
individuals who have undergone gastrectomy, or coexisting with other neoplastic lesions, are all factors that predispose
GHPs to neoplastic transformation[45]. When examining GHPs, it is essential to extensively sample the surrounding
mucosa to rule out H. pylori infection, atrophy, metaplasia, or dysplasia, especially when they show characteristics of
underlying chronic inflammatory conditions[11].

All polyps greater than 5 mm in size should be removed endoscopically and all patients with H. pylori infection should
be adequately treated to eradicate the infection[46]. Surveillance after removal of GHPs should be based on polyp
histology (i.e., dysplasia) and cancer risk due to concurrent H. pylori infection, autoimmune gastritis, family history of
gastric cancer, migrants from areas with high gastric cancer incidence and operative link of gastritis assessment stage[47].
Furthermore, it is advisable to conduct a follow-up endoscopy three to six months after polyp resection to ensure that
there are no residual GHPs and that H. pylori has been successfully eradicated.

Gastric adenomas

Gastric adenomas (GAs) account for 6% to 10% of all GPs in Western countries, with higher rates in countries like Japan
and China[48]. Atrophic gastritis and intestinal metaplasia often underlie these polyps, although they can also occur in
patients without gastric inflammatory conditions. There is no confirmed association with H. pylori infection, and no
evidence suggests that PPIs treatment increases the risk of developing GAs.

Like the other types of polyps discussed, they usually do not cause any symptoms, but when they become
symptomatic, can present with anemia, bleeding or rarely obstruction[48]. On OGD, they are typically single lesions that
can be flat, sessile, or pedunculated in shape, with a size ranging from a few millimeters to centimeters (Figure 4). Unlike
colonic adenomas, the pit-pattern of GAs observed through chromoendoscopy and magnification is not correlated with
the histopathology of the lesion. Microscopically, there are four types of GAs: Intestinal type, foveolar type, pyloric gland
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Figure 4 Antral gastric adenoma.

type, and oxyntic gland type[11].

Intestinal-type adenomas are the most frequent type of GAs. Middle-late age men are the most affected. These polyps
mainly arise in an antropyloric region of the stomach affected by intestinal metaplasia, with H. pylori infection and
autoimmune gastritis as predisposing factors. Histopathological analysis shows dysplastic columnar epithelium cells,
goblet cells, endocrine cells, and Paneth cells[11]. Like colonic adenomas, they can be distinguished as tubular, villous, or
tubulovillous. Forty percent of intestinal-type adenomas show high-grade dysplasia and may progress to cancer[49].

Foveolar-type adenomas possess a dysplastic foveolar epithelium. They are rare, equally distributed between genders,
and diagnosed at a mean age of 44 years[49]. They can be sporadic or associated with polyposis syndromes like FAP. In
contrast to intestinal-type adenomas which predominate in the gastric antrum, foveolar-type adenomas occur mostly in
the gastric body and fundus with normal surrounding mucosa[21,49]. Histologically, they are composed of dysplastic
foveolar-type epithelium rich in mucin and rarely present high grade dysplasia or carcinoma[11].

Pyloric gland-type is another rare form of GAs consisting of densely packed pyloric glands. They are mostly found in
the fundus of patients with autoimmune atrophic gastritis and pyloric metaplasia, but can arise in FAP patients with non-
atrophic gastritis. Dysplasia can occur in up 50% of cases while submucosal invasion is less than 10%[11].

Oxyntic gland-type GAs is the least common form of GAs. They predominantly affect the mucosa of the proximal
stomach. Histologically, they appear as packed oxyntic glands. Often, there is submucosal invasion, although lympho-
vascular invasion and malignant potential are very low[11].

-‘Bﬁs@ WJG | https://www.wjgnet.com 3646 August 21,2024 | Volume30 | Issue3l |



Costa D ef al. Good, bad, ugly GPs

Adenomas in the stomach, especially those of the intestinal type, have the potential to develop into cancer. The
likelihood of malignancy rises with the size of the adenoma and is particularly elevated in flat adenomas[50]. GAs with
high-grade dysplasia have a risk of progressing to cancer within five years that is more than 10 times greater than that of
low-grade GAs (30% vs 3%, respectively)[51].

GAs should be completely excised en-bloc to identify the presence of any malignant foci. Moreover, as the presence of
GAs is strongly associated with separate foci of intestinal metaplasia, dysplasia and synchronous or metachronous gastric
adenocarcinoma[52], the background mucosa should be thoroughly inspected and biopsied. Surveillance after removal of
GAs should be based on polyp histology and individual cancer risk. An OGD at one year following complete resection is
suggested[45].

Gastric neuroendocrine tumors

Gastric neuroendocrine tumors (G-NETs) encompass well-differentiated neuroendocrine tumors found in the stomach.
Along with a small percentage of poorly differentiated neuroendocrine carcinomas, they make up gastric neuroendocrine
neoplasms (G-NENs). Additionally, they are part of the larger group of gastroenteropancreatic neuroendocrine tumors,
which include well-differentiated NETSs from the entire gastrointestinal tract. Originating from the enterochromaffin-like
(ECL) cells of the stomach, G-NETs are a relatively uncommon type of gastrointestinal neoplasms, accounting for less
than 2% of all gastric neoplasms[53].

The World Health Organization divided G-NETs into three histological grades (G1, G2, G3) depending on the mitotic
rate and ki-67 index[54]. In addition, well differentiated G-NETs are distinguished into three clinical types (type 1, type 2
and type 3) according to etiology, behavior, and prognosis[53]. To assess G-NETs, it is essential to biopsy the polyp,
gastric antrum, and body/fundus, as this may provide information regarding the etiology and prognosis of the tumor
[55]. Biopsies of the polyp evaluate the grade of the tumor, while it should be remembered that NETs are usually located
deep in the mucosa.

Type 1 neuroendocrine tumors

Type 1 G-NETs develop in the presence of ECL cell hyperplasia due to elevated gastrin levels in autoimmune atrophic
gastritis. These tumors make up to 80% of all G-NENs. During an OGD, type 1 G-NETs manifest as small, red, and
multiple polyps, primarily located in the fundus and the body of the stomach (Figure 5). The surrounding mucosa, which
should be sampled, exhibits mucosal cell atrophy, neuroendocrine cell hyperplasia, and parietal cell depletion[53]. Gastric
juice sampling for pondus hydrogenii (pH) measurement shows high pH levels. Blood tests reveal increased serum
gastrin level, vitamin B12 deficiency with or without macrocytic anemia, and 80% positivity for antiparietal cell
antibodies[56]. Chromogranin A (CgA) levels are elevated but not useful as a tumor marker.

In cases of type 1 G-NETs, the prognosis is generally positive, with a less than 1% risk of metastasis in tumors smaller
than 10 mm. Surgical removal is recommended for lesions that are 10 mm or larger[55]. For type 1 G-NETs smaller than
10 mm, regular endoscopic follow-up at 6-month intervals and subsequently every 12 months is suggested. Rebiopsy is
not necessary if the polyp's characteristics remain unchanged[55].

EUS is recommended for tumors > 1 cm and those with G2 grade regardless of lesion size, in order to define the depth
of invasion and lymph node involvement. Cross-sectional imaging with magnetic resonance imaging (MRI) and contrast-
enhanced thoracoabdominal computed tomography (CT), and functional imaging with somatostatin receptor positron
emission tomography (PET)/CT (68Ga-SSA-PET-CT), are required only in cases of metastases or high-risk features (G2 on
biopsies, vessels or lymphatic invasion, suspected T2 on EUS) or R1 margins after endoscopic resection[57].

Overall, the rate of locoregional lymph node metastasis of type 1 G-NETs is 3.3%. However, this rate is higher in
lesions = 10 mm compared with lesions < 10 mm (15.3% vs 0.8%), G2 vs G1 (10% vs 6.7%) and T2 (muscularis propria
invasion) vs T1 (29.4% vs 3.1%). Nevertheless, the reported 5-year disease-specific survival rate is 100% in patients with
and without locoregional lymph node metastasis[58].

For type 1 G-NETs the treatment of choice is endoscopic resection including endoscopic mucosal resection (EMR),
endoscopic submucosal dissection (ESD), and full-thickness resection (FTR). Although ESD and FIR result in higher rates
of RO resection, the choice of technique is not standardized and depends on the location, characteristics of the lesion and
local expertise[59]. According to the European Neuroendocrine Tumor Society’s recently published guidance statements,
in cases of R1 resection a step-up approach (EMR > ESD > FTR > surgery) is suggested[55]. After RO resection of type 1 G-
NETs, follow-up should be scheduled with OGD at 1 year.

Although rare, tumors > 20 mm in size or suspicious of muscularis propria invasion, should undergo surgery with
lymph node sampling. Somatostatin analogues can be used continuously in patients with metastatic disease or in patients
who are not fit for surgical resection.

Type 2 neuroendocrine tumors

Type 2 G-NETs constitute a smaller, less common subset of G-NETs (approximately 5%)[55]. Similar to type 1 G-NETs,
the excessive production of gastrin leads to hypertrophy and hyperplasia of ECL cells. However, in the case of type 2 G-
NETs, gastrin is secreted by a gastrinoma associated with Zollinger-Ellison syndrome, typically occurring in patients with
multiple endocrine neoplasia type 1 (MEN-1) syndrome.

On upper endoscopy, type 2 G-NETs appear as small, multiple, and yellowish polyps located mostly in the gastric
body and fundus, often surrounded by peptic ulceration. Histologically, the surrounding mucosae are normal,
hypertrophic or mildly inflamed but not atrophic. Furthermore, pH measurement of the gastric juice reveals low pH due
to hyperchlorhydria. Patients may suffer from diarrhea, steatorrhea, abdominal pain, and present with bleeding due to
peptic ulceration. When type 2 G-NET is suspected, blood examinations with parathormone, calcium, gastrin, and insulin
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Figure 5 Small type 1 gastric neuroendocrine tumor.

levels, should be tested to rule out the possibility of MEN.

Compared to type 1 G-NETs, type 2 G-NETs tend to impact younger patients and carry a higher risk of lymph node
metastases (about 30%), although the overall prognosis is favorable[60]. The optimal treatment approach for type 2 G-
NETs has not been definitively established and is contingent upon the management of MEN-1 syndrome. For G-NETs
larger than 10 mm, resection should be considered following prior EUS evaluation, while lesions smaller than 10 mm may
be monitored through OGD surveillance. Treatment options include endoscopic resection or surgery involving partial or
total gastrectomy. Additionally, consideration should be given to removal of the gastrinoma. In cases where resection of
the gastrinoma is not indicated or feasible, reducing basal acid output using PPIs or histamine H2 receptor antagonists is
essential. The use of somatostatin analogues has not been uniformly standardized[61].

HaPs

Gastric HaPs are a rare category of GPs, accounting for approximately 1% of all GPs[62]. HaPs are often associated with
syndromes such as Peutz-Jeghers syndrome (PJS), juvenile polyposis syndrome (JPS), phosphatase and tensin homolog,
and hamartoma syndrome[63]. JPS is the most common hereditary gastrointestinal polyposis syndrome, with a
prevalence of 1/100000-160000[64]. It is an autosomal dominant disorder caused by a mutation in SMAD4, BMPRA1, or
ENG genes[65]. PJS is another autosomal dominant inherited disorder characterized by a mutation in STK11, with a
reported prevalence of 1/200000[66]. Typical features of PJS include mucocutaneous melanosis, gastrointestinal polyps,
and intestinal and extraintestinal tumors (pancreas, breast, ovary, and testis).

On OGD, HaPs appear mostly as sessile, solitary, or multiple polyps, morphologically resembling hyperplastic polyps.
Sometimes a submucosal bulge covered by normal gastric mucosa with a red or irregular depression at the top is seen.
Histologically, they result from disordered growth of tissues indigenous to the site, deriving from any of the 3 embryonic
layers[52] and formed of cystically dilated oxyntic glands and irregularly deformed oxyntic glands.

Sporadic HaPs are also known as gastric inverted HaPs (GIHP). These are submucosal lesions characterized by
inverted growth of gastric glands on histology[63]. While the risk of malignancy is low in sporadic HaPs, certain polyps
such as GIHP and those associated with PJS and JPS carry a higher risk of malignant transformation. About one in every
five GIHP cases has been linked to adenocarcinoma[62], and PJS patients face a 29% risk of developing gastric cancer at a
median age of 30-40 years[67].

When it comes to solitary polyps, distinguishing between hyperplastic polyps and HaPs based on endoscopic
appearance can be challenging. Therefore, histological examination is essential for assessing the risk of malignancy. In
cases of multiple gastric HaPs and mucocutaneous melanosis, genetic testing should be conducted to rule out the
possibility of a hereditary polyp syndrome[63].

THE UGLY

In this class, we identify polyps with a high risk of malignancy such as type 3 neuroendocrine tumors and EGC.

Type 3 neuroendocrine tumors

Type 3 G-NETs represent 10%-20% of all G-NETs. They are sporadic and usually not associated with predisposing clinical
conditions. Gastrin levels are normal as well as the pH of the gastric juice and the surrounding mucosae. The clinical
presentation of G-NETs is not specific, and they are usually diagnosed during OGDs for symptoms such as abdominal
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pain, dyspepsia, nausea, bleeding or anemia. Bleeding has been reported more commonly in type 3 G-NETs.

On endoscopic examination, type 3 G-NETs are usually found as solitary lesions, primarily located in the antrum.
Unlike type 1 and type 2 G-NETs, type 3 G-NETSs are more aggressive, with a 50% risk of metastasis and a 70% 5-year
survival rate[55]. Therefore, after endoscopic diagnosis, further investigations are necessary to rule out lymph node
involvement and metastatic disease. This typically involves cross-sectional imaging (such as CT or MRI) and, often,
functional imaging (such as 68Ga-SSA-PET-CT). Once metastatic disease has been ruled out and if type 3 G-NETs are
small (< 20 mm) and low grade (G1-G2), EUS should be performed to assess regional lymph node involvement and
evaluate the integrity of the muscle layer. For patients with localized type 3 G1 G-NETs < 10 mm in size (not invading the
muscle layer and without lymph node involvement) and for those with localized type 3-low G2 (Ki-67 3%-10%) G-NETs <
15 mm, when the risk of surgery is high, endoscopic treatment may be considered[55,68]. Both EMR and ESD can be used
as resection techniques.

Type 3 G-NETs > 10 mm, G3, invading the muscle layer or with lymph node involvement, require surgical resection.
Partial gastrectomy with nodal sampling should be proposed to patients with type 3 G1-2 G-NETs 10-20 mm, without
lymph node involvement (whether invading or not invading the muscle layer on EUS). Moreover, it can be considered in
patients with positive margins after endoscopic resection.

Conversely, total or subtotal gastrectomy with lymphadenectomy represents the best choice for patients with type 3 G3
(Ki 67 > 20%) G-NETs > 20 mm or with lymph node involvement. Moreover, it should be considered in patients with
nodal localization, higher tumor grade compared with initial staging, lymphovascular invasion, or R1 resection after
initial wedge resection[55].

After the resection of type 3 G-NETS, it is important to include both endoscopic examination and cross-sectional
imaging in the follow-up process, although the exact protocol for this is not yet well-defined. Patients who have under-
gone endoscopic treatment or partial gastrectomy with lymph node sampling should undergo OGD after 3 months to
evaluate the resection site, followed by cross-sectional imaging and endoscopy. For patients who have had total gas-
trectomy with lymphadenectomy, the follow-up schedule is similar to that for gastric adenocarcinoma. Additionally,
monitoring CgA levels is recommended as it serves as a useful circulating tumor marker for tracking disease progression,
treatment response, and early detection of recurrence after treatment[55].

Patients with metastatic disease may be treated palliatively with different techniques such as resection of metastases,
regional therapies, somatostatin analogues, target specific-molecular drugs or chemotherapy[53].

EGC

EGC is defined as gastric cancer confined to the mucosa or submucosa, regardless of lymph node metastasis[69]. In most
cases, it has a negligible risk of lymph node metastasis and can be treated effectively with endoscopic resection.
Endoscopically benign-appearing polyps and apparently normal mucosa sometimes may mask the presence of adenocar-
cinoma. It is extremely important to be familiar with such findings, as it helps guide diagnosis and offers the best therapy
for improving survival.

EGCs are usually asymptomatic and detected as incidental findings during endoscopy. Definitive diagnosis is based on
histopathological examination. However, the choice of therapeutic strategy relies on very close endoscopic examination of
the lesion. Therefore, endoscopic technologies are continuously moving forward to enhance the detection of these lesions
and allow optimal delineation of tumor margin and precise estimation of the lesion’s depth[70].

Advanced gastric adenocarcinoma appears more frequently as a friable, ulcerated mass, a big gastric ulcer with
thickened margins or linitis plastica, whereas endoscopic treatment is not a possible curative option. On the other hand,
the endoscopic appearance of EGC may vary but it is often flat and indistinct (Figure 6). EGC usually appears as an
abnormal irregular pale or reddish area, superficially elevated or depressed. Other endoscopic features are mucosal
friability, ulceration, and an irregular vascular and structural pattern.

Careful examination of the lesion characteristics can provide useful information about the depth of tumor invasion.
Smooth surface protrusion or depression, slight marginal elevation, and smooth tapering of converging folds usually
underline tumors limited to the gastric mucosa, while an irregular surface, markedly elevated margins, and clubbing,
abrupt cutting, or fusion of converging folds may mask the presence of a submucosal lesion.

The morphology of polyps should be described in accordance with the Paris classification, as it is linked to the
invasiveness of cancer[71]. Specifically, protruding and superficially elevated lesions (0-I and 0-Ila, respectively) are more
likely to be differentiated cancer, whereas superficially depressed and ulcer-like lesions (0-IIc and 0-III, respectively) often
conceal an undifferentiated adenocarcinomal[72]. The combination of virtual or dye-based chromoendoscopy with
magnifying endoscopy, focusing on the disappearance of fine mucosal structure, microvascular dilation, and hetero-
geneous vessel shape, is extremely helpful in determining the horizontal margins of the lesion and potentially predicting
the differentiation and depth of invasion of EGC[73,74]. Various classifications, such as vascular surface, magnifying
endoscopy simple diagnostic algorithm for early gastric cancer, and the more recent unified magnifying endoscopic
classification and endocytoscopy, have been described in this field[70]. However, unlike colonic lesions, a validated
endoscopic classification for EGC is not yet available.

To determine whether endoscopic treatment is feasible for a lesion, it is necessary to have information about histologic
type, size, invasion depth, and the presence or not of ulcers[73]. The endoscopic techniques for EGC resection are based
on EMR and ESD. Compared with EMR, ESD is associated with higher rates of en-bloc and complete resection and a
lower recurrence rate, but it is associated with higher risk of perforation and longer procedural time; post-procedural
bleeding is similar between the two procedures[71]. According to ESGE guidelines, indications for ESD are differentiated
intramucosal adenocarcinoma of any size in the absence of ulceration, <3 cm when ulceration is present. ESD can also be
extended to undifferentiated carcinoma < 2 cm in size and without ulcers. EMR can be considered for Paris 0-Ila <10 mm
lesions with low likelihood of malignancy, providing an en-bloc resection[71].
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Figure 6 Early gastric cancer (i-SCAN II, Pentax Medical). A: White light endoscopy; B: Chromoendoscopy.

It is not recommended to routinely conduct pre-treatment EUS, CT, or PET for EGC that are considered endoscopically
resectable due to the low risk of distant metastasis and the high rate of under-staging and over-staging. Additionally, ESD
is regarded as the best method for determining T-staging[71]. Complete staging is advised after endoscopic resection in
cases where noncurative resection or the risk of lymph node metastasis is present, such as positive vertical margins,
lymphovascular invasion, submucosal invasion exceeding 500 pm from the muscularis mucosae, ulceration, or size larger
than 2 ecm in poorly differentiated lesions[71]. In these instances, surgery is recommended for patients.

ESGE guidelines suggests OGD at 3-6 months and then annually for at least 5 years after curative resection[71].
Although the risk of lymph node metastasis is very low, there is still the risk of metachronous lesions during follow-up.
Patients showing endoscopic findings of atrophy, intestinal metaplasia, nodularity, enlarged folds and gastric xanthomas,
have an increased risk[73] and should be followed up accordingly[47].

CONCLUSION

In this article we have made an overview of the most frequently encountered classes of GPs, presenting a new classi-
fication based on potential malignant evolution that can guide clinicians in polyp management. We provide an overview
of clinical presentation, diagnosis, treatment, and follow up. Additionally, we offer a practical approach with flowcharts.

One challenge of this classification is the complexity of categorizing GPs into distinct malignancy classes, as seemingly
benign polyps could contain precancerous areas that have the potential to develop into cancer. To address this issue, we
have chosen to categorize polyps with a low likelihood of malignancy as "good", those with a moderate likelihood as
"bad", and those with a high likelihood as "ugly".

The challenge lies in accurately identifying polyps based on their morphology and endoscopic appearance, often
requiring histological examination for diagnosis. Additionally, consensus on assessing submucosal invasion during
endoscopy remains difficult, particularly in Western countries. This challenge may lead to both overtreatment and
undertreatment when planning resections. Furthermore, treatment should be tailored to each individual patient,
considering not only polyp-related factors but also the patient's characteristics and clinical history. Lastly, clinical
guidelines do not always clearly define surveillance protocols.

Given that GPs are frequently encountered in clinical practice, it is essential for endoscopists to be knowledgeable in
the diagnosis and classification of polyps. This information not only guides treatment but also reflects prognosis.
Additionally, evaluating the surrounding mucosa to characterize the environment in which the polyp has developed is
crucial for accurate diagnosis. Therefore, endoscopists should perform biopsies not only on the polyps themselves but
also on the surrounding tissue. We believe that a thorough and conscious examination during OGD can enhance the
stratification of GPs based on their risk of malignancy, thereby ensuring appropriate therapy when required and avoiding
unnecessary surveillance. Ultimately, this approach can reduce mortality and morbidity rates while optimizing resource
utilization.
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