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ABSTRACT

Background and study aims Esophagogastric junction
(EC)) lesions are uncommon and histologically diverse.
Among these, EG] hyperplastic lesions are rare and general-
ly considered benign. However, their nonspecific appear-
ance makes accurate endoscopic identification challenging.
Endoscopic resection is both a diagnostic and therapeutic
approach, yet risk factors for neoplastic transformation in
EGJ lesions remain unclear. This study aimed to identify pre-
dictive factors for neoplastic transformation in hyperplastic
EG] lesions.

Patients and methods This multicenter, retrospective
study included patients with hyperplastic EG] lesions endo-
scopically resected across 13 European hospitals. Data were
collected from endoscopy and pathology reports. Neoplas-
tic transformation was defined by presence of dysplasia or

adenocarcinoma. A multivariable logistic regression model
was conducted to assess predictive factors for neoplastic
transformation in resected hyperplastic lesions.

Results From January 2015 to October 2024, 91 EG| hyper-
plastic lesions were included. Polypectomy/endoscopic
mucosal resection (EMR) was performed in 86% of cases,
endoscopic submucosal dissection (ESD) in 19%. En bloc
resection was successfully achieved in 93% of cases,
whereas RO resection rates were confirmed in 84% of cases.
Twenty-one lesions (23%) showed neoplastic transforma-
tion on histology. Independent predictive factors for neo-
plastic transformation in hyperplastic lesions included non-
polypoid morphology (odds ratio [OR] 5.48; P =0.025),
presence of surface ulceration (OR 11.5; P =0.0005) and
lesion size (OR 5.48; P =0.021). Lesion size > 12mm was
identified as a significant predictor of neoplastic transfor-
mation in hyperplastic lesions.

Conclusions EG| hyperplastic lesions showed a non-negli-
gible risk of neoplastic transformation. These findings high-
light the need for careful endoscopic assessment to predict
malignancy while promoting appropriate management
strategies to ensure adequate RO resection in case of unde-
tected local malignancy.

Introduction

Esophagogastric junction (EG]) lesions represent a distinct and
uncommon subset of gastrointestinal lesions, encompassing a
heterogeneous group of histopathologic entities. These include
adenoma, squamous papilloma, leiomyoma, Barrett's esopha-
gus (BE)-associated polypoid dysplasia, polypoid carcinoma, in-
flammatory fibroid polyps, and fundic gland polyps [1,2,3].
Hyperplastic lesions of the EGJ are another rare type of polyp,
characterized by proliferation of gastric-type foveolar epithe-
lium, squamous epithelium, or both [4, 5].

The first systematic analysis of hyperplastic EGJ polyps was
conducted in the early 2000s by Abraham et al. [6], who re-
ported that these lesions were most often located at the EGJ
(67%), followed by the distal esophagus (30%). Most polyps
(80%) were predominantly composed of cardiac-type mucosa,
with a smaller proportion consisting of squamous mucosa
(17%) or a mixture of both (3%). Intestinal metaplasia and low-
grade dysplasia were rare, observed in 7% and 3% of cases,
respectively. However, this study analyzed only 30 hyperplastic
polyps from 27 patients and did not fully elucidate endoscopic
features of EGJ lesions.

Differentiating hyperplastic polyps of the EG] from other le-
sions in this region remains challenging, due to their nonspeci-
fic macroscopic appearance and limited understanding of their
neoplastic potential [7,8,9]. Although some studies suggest a
potential association with BE and gastroesophageal reflux dis-
ease (GERD) [5,10, 11], the evidence is conflicting. In addition,
unlike other gastric locations, the relationship between EG]J
hyperplastic lesions and Helicobacter pylori infection remains

unclear [6, 12]. Overall, prevalence of dysplasia arising in hyper-
plastic lesions remains debated, with reported rates ranging
from 1.9% to 19% [13,14,15,16,17]. Similarly, risk of adeno-
carcinoma has been documented in larger studies, varying
from 0% to 13.5% [13,15,16,18,19,20]. This wide variability
complicates clinical decision-making regarding need for resec-
tion and long-term surveillance. Moreover, limited data are
available specifically on EGJ lesions and their potential risk of
malignant transformation. Understanding the neoplastic
potential of these lesions is crucial for guiding endoscopic man-
agement and surveillance strategies. This study aimed to assess
risk of neoplastic transformation in hyperplastic EG| lesions.

Patients and methods
Study group

This retrospective multicenter study investigated EG| hyper-
plastic lesions across 13 European hospitals, including three
centers in France, one in Portugal, one in Belgium, and eight in
Italy, between January 2015 and October 2024. Patients were
identified retrospectively using disease coding systems or
prospectively maintained databases at each center. Relevant
clinical data were extracted from endoscopy, pathology, and
hospitalization reports and anonymized prior to analysis.
Inclusion criteria comprised patients aged = 18 years who
underwent endoscopic resection of a hyperplastic lesion loca-
ted at the EG). Exclusion criteria included lesions recurring at
the site of a previous endoscopic resection, non-hyperplastic
lesions, hyperplastic lesions not resected, and patients with
hereditary gastric polyposis syndromes (e.g., familial adeno-
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254 eligible patients undergone endoscopic
resection of a EG| lesions

Exclusion 161 EG] lesions with

non-hyperplastic histology

91 hyperplastic lesions

21 with neoplastic
transformation

70 without neoplastic
transformation

» Fig.1 Flowchart of the study.

matous polyposis or hamartomatous polyposis). Additional
clinical variables were recorded, including presence of BE, his-
tory of GERD—defined as presence of typical symptoms such
as heartburn and/or regurgitation at least twice per week [21]
—and Helicobacter pylori infection. Endoscopic follow-up data
were collected when available. Lesions were classified accord-
ing to the Paris classification [22,23] as polypoid (sessile 0-Is,
pedunculated 0-Ip, or semi-pedunculated 0-Isp) or non-poly-
poid (slightly elevated 0-lla, flat 0-1lb, or slightly depressed 0-
Ilc). Anatomical location was further categorized into greater
or lesser curvature and anterior or posterior wall. Vascular and
pit patterns were described as regular or irregular and presence
of surface ulceration was noted.

Resection technique was categorized as endoscopic mucosal
resection (EMR)/polypectomy, endoscopic submucosal dissec-
tion [ESD]), or other. Immediate and delayed adverse events,
such as bleeding, perforation, or stenosis, were identified
retrospectively from medical records and classified according
to the Adverse events in GastRointEstinal Endoscopy (AGREE)
system [24].

Definitions

EG]| lesions were defined as suspected hyperplastic lesions loca-
ted within 2cm above or below the endoscopic EGJ. Histologi-
cally, they were classified as hyperplastic polyps based on pres-
ence of elongated, tortuous, and dilated foveolar glands lined
by mucin-rich epithelium, often associated with surface ero-
sions and a chronically inflamed lamina propria. En bloc resec-
tion was defined as complete removal of the lesion in a single
piece without fragmentation. RO resection was defined as en
bloc resection with tumor-free horizontal and vertical margins.
Neoplastic transformation was defined by histological presence
of dysplasia or adenocarcinoma arising within a hyperplastic
EG| lesion [25].

Objectives

The primary objective was to identify independent predictive
factors associated with neoplastic transformation in EG| hyper-
plastic lesions that underwent endoscopic resection.

Secondary objectives included assessment of recurrence
rates following endoscopic resection and evaluation of en bloc
and RO resection rates according to the technique used.

Statistical analysis

Quantitative variables were described using the mean and
standard deviation or the median with the range and interquar-
tile range (IQR). Qualitative variables were summarized by fre-
quency and percentage, excluding missing data from percen-
tage calculations. The effect of various factors on risk of neo-
plastic transformation was quantified using odds ratios (ORs)
with corresponding 95% confidence intervals (Cls). Group com-
parisons were conducted using Student’s t-test, chi-squared
test, or Mann-Whitney U test (Wilcoxon rank-sum test),
depending on data distribution.

Univariable analyses were performed using mixed logistic
regressions to explore associations between potential risk fac-
tors and neoplastic transformation. Variables with P < 0.01 in
univariable analysis were then included in a multivariable logis-
tic regression model, followed by a backward selection process
to identify the most significant predictors. P <0.05 was consid-
ered statistically significant. The receiver operating characteris-
tic (ROC) curve was plotted to determine the optimal cut-off
point for lesion size as a predictor of neoplastic transformation.
Statistical analyses were performed on all available data (SPSS
29.0).

Ethical considerations

The study was conducted according to the Declaration of Hel-
sinki and received approval from the ethics committee of the
Policlinico Tor Vergata (Rome), February 28, 2024, code 15.24
CET2 ptv.

Results
Study populations and outcomes

Between January 2015 and October 2024, a total of 254 endo-
scopically resected EG| lesions were recorded. After excluding
non-hyperplastic lesions, 91 EG| hyperplastic lesions were
included in the study (»Fig.1). The clinical and endoscopic
characteristics of cohort are presented in » Table 1.

The cohort predominantly consisted of elderly patients (72
years; IQR 21.0), with a slight male predominance (47%). A min-
ority had a history of GERD (31%) or BE (8%). Helicobacter pylori
status was available for 70 out of 91 patients, with four positive
cases (6%).

Median lesion size was 10mm (IQR 12.0; range: 3-60 mm).
Seventy-seven of 91 lesions (85%) were classified as polypoid,
whereas 14 lesions (15%) were non-polypoid according to the
Paris classification. Vascular and pit patterns were described as
regularin 71 (78%) and 72 (79%) lesions, respectively. Surface
ulceration was observed in 19 cases (21%).

Of 91 evaluable lesions, 78 (86%) were resected using con-
ventional EMR, 17 (19%) with ESD, and three (3%) with cap-as-
sisted EMR. En bloc resection was achieved in 85 cases (93%)
and RO resection was confirmed in 76 lesions (84%), including
60 of 78 (77%) after EMR and 16 of 17 (94%) after ESD. Immedi-
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> Table 1 Clinical and endoscopic characteristics of full cohort (91 pa-

tients).

Characteristics (91 pts)

Age at endoscopy; Median (IQR, range)

Sex, n (%)

= Male

= Female

Barrett’s esophagus, n (%)

= Yes

= No

= Missing data

History of esophageal reflux disease
= Yes

= No

= Missing data

Helicobacter pylori infection, n (%)
= Yes

= No

= Missing data

Polyp size

= Median IQR, (range)

= <25mm, n (%)

= 225mm, n (%)

Location, n (%)

= Greater curvature, anterior wall
= Greater curvature, posterior wall
= Lesser curvature, anterior wall
= Lesser curvature, posterior wall
= Missing data

Morphology, Paris Classification n (%)
= 0-Is

= 0-Isp/0-Ip

= 0-lla

= 0-1lb

= 0-llic

= Missing data

Pit Pattern, n (%)

= Regular

= Irreqular

= Missing data

72 (21.0; 20-97)

45(47)

48 (53)

28 (31)
48 (53)
15 (16)

10 (12.0; 3-60)
76 (83.5)

15(16.5)

21(23)
22 (24)
11(12)
11(12)

26 (29)

51 (56)

»Table1 (Continuation)

Characteristics (91 pts)

Presence of surface ulceration, n (%)

= Yes 19 (21)
« No 61(67)
= Missing data 11(12)

Type of resection, n (%)

= EMR/polypectomy 78 (86)
« ESD 17 (19)
= Others [cap-mucosectomy) 3(3)

En bloc resection, n (%)

= Yes 85(93)
= No 6(7)
Complications, n (%)

= Bleeding 11(12)
= Stenosis 1(0.8)
Quality of resection, n (%)

= RO 76 (84)
= R1 15 (16)

IQR, interquartile range.

ate post-procedure bleeding occurred in 11 cases (12%) and
was managed endoscopically. One patient developed a stric-
ture after resection of a large (45mm), nearly circumferential
lesion.

Recurrence after endoscopic resection

Among the 91 patients, 38 (42%) underwent at least one endo-
scopic follow-up, with the first control endoscopy performed
after a median interval of 7 months. During follow-up, 10 of
38 patients (26%) presented with recurrence of hyperplastic
lesions. Notably, eight of 10 recurrences occurred in lesions
initially resected using EMR, whereas two recurrences were
observed in lesions resected by ESD, despite histologically con-
firmed RO resection. All recurrent lesions were successfully
managed with repeat endoscopic resection.

Predictive factors of neoplastic transformation in
hyperplastic lesions

Histological examination revealed that 21 of 91 hyperplastic
lesions (23%) exhibited neoplastic transformation. Among
these, seven were classified as low-grade dysplasia, two as
high-grade dysplasia, and 12 as adenocarcinoma (including 10
intramucosal and 2 with submucosal invasion). An example of a
malignant hyperplastic lesion is presented in »Fig.2. Median
lesion size was 14mm (IQR 28; 12-40) for dysplastic lesions
and 10mm (IQR 10 mm; 8-18) for adenocarcinomas. Surface
ulceration was present in one of nine (11%) dysplastic lesions
and nine of 12 (75%) were adenocarcinomas.
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> Fig.2 Representative examples of hyperplastic lesions of the esophagogastric junction. a Malignant hyperplastic lesion showing a distinct
neoplastic component under white light imaging. b The same lesion observed in close-up view with dual focus and narrow-band imaging, de-
monstrating irregular microsurface and microvascular patterns consistent with neoplastic transformation. ¢ Non-dysplastic hyperplastic polyp
of the esophagogastric junction, visualized in retroflexed view under white light. d The same lesion examined with blue light imaging (BLI).

» Table2 Univariable and multivariable analysis to identify factors predictive of neoplastic transformation in hyperplastic esophagogastric junction

lesions.

Univariable analysis

OR (95% Cl)

Greater curvature location
Ref: Lesser curvature

1.66 (0.55-5.02)

Size, median (range) 1.04(1.01-1.09)

Non polypoid morphology 3.81(1.18-12.3)

Ref: Polypoid

Irregular pit pattern 3.23(0.5917.5)

Ref: Reqular

Irregular vascular pattern 1.96 (0.31-12.7)

Ref: Reqular

Presence of ulcerate surface 5.05(1.67-15.3)

Barrett’s esophagus 1.12(0.2 -6.05)

Helicobacter pyloriinfection 054 (0.05-4.98)

OR, odds ratio.

Univariable analysis identified surface ulceration (OR 5.05,
95% Cl 1.67-15.35; p =0.004), non-polypoid morphology (OR
3.81, 95% Cl 1.18-12.27; P =0.027), and lesion size (OR 1.04,
95% Cl 1.01-1.09; p =0.033) as significant risk factors for neo-
plastic transformation.

These associations were confirmed in multivariable analysis,
which demonstrated that surface ulceration (OR 11.5, 95% Cl
2.88-45.78; P =0.0005), non-polypoid morphology (OR 5.48,
95% Cl1 1.29-23.19; P =0.025), and lesion size (OR 1.06, 95% CI
1.01-1.11; P=0.021) were independent predictors of dysplasia
(» Table 2).

The predictive value of lesion size for neoplastic transforma-
tion, including dysplastic lesions and adenocarcinomas, was
further evaluated using ROC curve analysis. The area under the
ROC curve was 0.685 (95% Cl: 0.561-0.809; P =0.004). The
optimal cut-off value was 12 mm, yielding a sensitivity of 71%
and a specificity of 63% (» Fig. 3).
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Multivariable

analysis

P value OR (95% Cl) P value
0.37

0.033 5.48(1.01-1.11) 0.021
0.027 5.48(1.29-23.2) 0.025
0.18

0.49

0.004 11.5(2.88-45.8) 0.0005
0.89

0.57

Discussion

This multicenter study evaluated risk of neoplastic transforma-
tion in EG) hyperplastic lesions, a condition traditionally consid-
ered rare and benign [26], and therefore, often left unresected.
However, the mechanisms underlying potential malignant
transformation and the associated risk factors remain poorly
defined. The previous analysis, conducted by Abraham et al.
[6], included a limited cohort of 30 polyps from 27 patients
and did not provide a comprehensive characterization of EC] le-
sions, particularly regarding their endoscopic features and neo-
plastic potential.

In our study, 23% of resected hyperplastic EG) lesions
showed neoplastic transformation (i.e., dysplasia or adenocar-
cinoma), reinforcing the hypothesis that these lesions may
undergo chronic irritation and regenerative proliferation,
contributing to dysplastic progression [27].
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» Fig.3 Receiver operating curve for neoplastic transformation
based on the lesion size.

Consistent with earlier reports [6,26,28,29], we identified
three independent predictors of neoplastic transformation:
non-polypoid morphology, surface ulceration, and lesion size.
Notably, non-polypoid lesions were associated with substantial-
ly increased risk, mirroring findings from gastric and colorectal
literature where flat or depressed lesions are more likely to har-
bor high-grade dysplasia or carcinoma. Surface ulceration also
emerged as a significant predictor, highlighting the importance
of meticulous endoscopic inspection, because ulceration may
reflect more aggressive biological behavior.

Although the association between lesion size and neoplastic
transformation has been previously reported [30,31], with
rates rising from 5.2% in all gastric hyperplastic polyps to 8.3%
in those > 10 mm, these studies considered the entire stomach.
Our study specifically addresses the EGJ, a region for which evi-
dence remains scarce. Interestingly, GERD, BE, and H. pylori
infection did not appear to influence neoplastic transformation
in EG) hyperplastic lesions, contrasting with what is observed in
other gastric regions.

In our study, the rate of neoplastic transformation was high-
er than previously reported in studies that included hyperplas-
tic lesions from the entire stomach [13,14,15,16,17,18,19,
20]. This finding suggests that additional factors may contrib-
ute to development of dysplasia in the EGJ region, which pre-
sents unique characteristics such as the transition between
squamous and columnar epithelium, greater exposure to
gastric acid, and different patterns of H. pylori colonization.
Our study provides a broader assessment of EG| hyperplastic

lesions, emphasizing their endoscopic characteristics and im-
plications for early detection and resection. This supports exist-
ing recommendations to favor complete endoscopic resection
of suspicious lesions, because biopsy alone is often inadequate
to rule out neoplastic transformation [32]. In our series, follow-
up was available for 42% of patients, and approximately 30% of
resected lesions recurred, even after histologically confirmed
RO resection. This may support the theory that fibrosis and
scarring contribute to new hyperplastic growth, as previously
described [27]. These findings highlight the need for ongoing
surveillance, even in apparently completely resected lesions.

Despite the strengths of its multicenter design and the rela-
tively large sample size for such a specific topic, this study has
several limitations. The retrospective design introduces poten-
tial selection bias, although most centers used prospectively
maintained databases. A major inherent bias lies in inclusion of
only lesions that underwent endoscopic resection, which were,
therefore, likely considered suspicious by the endoscopist.
However, biopsy alone may not provide a comprehensive as-
sessment of dysplastic risk in EGJ hyperplastic lesions, given
their potential histological heterogeneity. In addition, the mac-
roscopic endoscopic features of these lesions are not yet clearly
defined, making reliable risk characterization difficult. The
other limitation is that follow-up was not standardized, and
long-term outcomes were not uniformly available, limiting as-
sessment of recurrence and progression. Furthermore, histopa-
thological evaluation was not centralized and detailed patho-
logical parameters were not always recorded, including infor-
mation on the epithelial origin of the neoplastic proliferation
(squamous versus gastric-type), thus precluding comparative
analysis.

Conclusions

In conclusion, although this retrospective multicenter study
included a selected population, our findings indicate that
hyperplastic lesions of the EG] may harbor neoplastic potential,
particularly when they present with suspicious endoscopic fea-
tures. In such cases, especially for lesions > 12mm, ulcerated,
or non-polypoid, endoscopic resection should be considered,
ideally with en bloc removal to ensure complete histological
assessment. Careful endoscopic evaluation and appropriate
management strategies are warranted. Further prospective
studies are needed to confirm the neoplastic transformation
rate, validate predictive criteria, and determine whether sys-
tematic RO resection should be recommended to reduce risk
of missing neoplastic changes.
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