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Abstract

Objective: Rectal neuroendocrine tumors (rNETSs) are a rare type of tumor that belong to a larger group called neuroendocrine neoplasms. These tumors are
divided into two main categories: well-differentiated neuroendocrine tumors (NET G1 and G2) and poorly differentiated neuroendocrine carcinomas (NEC G3).
rNETs are often not noticed because they do not show symptoms, but they can sometimes cause bowel problems or hormone-related symptoms. Small rNETs are
usually treated with endoscopic resection, while larger tumors may need surgery or other treatments.

Materials and Methods: The aim of this study is to look at the clinical and histopathological features of rNETS treated with endoscopic submucosal dissection
(ESD). The focus was on factors like tumor size, location, and the Ki-67 index, and how they affect patient outcomes.

Results: In this study, the average age of patients was 52.6 years, and half of them were women. Most of the tumors were located between 5 and 10 cm from
the rectum (56.3%). The majority of tumors were smaller than 10 mm (81.3%), and 56.3% of them were Grade 1. There was no significant correlation between
tumor size and the Ki-67 index (r=0.215, P=.424).

Conclusion: Endoscopic submucosal dissection is a good treatment for rNETs that are smaller than 10 mm, with a high success rate in removing the tumor
completely. For larger tumors or those with higher Ki-67 indices, careful monitoring is needed because they may have a higher risk of spreading.

Keywords: Endoscopic submucosal dissection, ESD, Ki-67 proliferation index, rectal neuroendocrine tumors, rNETs, tumor size

INTRODUCTION

Rectal neuroendocrine tumors (rNETs) are a rare subgroup of neuroendocrine neoplasms (NENs). According to the World Health Organization
classification, these tumors are divided into two main groups: well-differentiated neuroendocrine tumors (NET G1 and G2) and poorly differenti-
ated high-grade neuroendocrine carcinomas (NEC G3). The classification primarily relies on Ki-67 proliferation index and mitotic activity, which
are critical in determining tumor grade and prognosis, as well as guiding treatment strategies.!”

Rectal neuroendocrine tumors are typically asymptomatic and are often discovered incidentally during endoscopic procedures performed for unre-
lated conditions. Symptomatic cases may present with altered bowel habits, abdominal pain, or hormone-related symptoms such as flushing and
diarrhea. The indolent nature of these tumors frequently leads to delayed diagnosis and limits treatment options at advanced stages.'*

The diagnostic process includes detailed clinical evaluation, endoscopic imaging, and histopathological biopsy. Minimally invasive techniques,
such as endoscopic submucosal dissection (ESD) or endoscopic mucosal resection, are recommended for small tumors (<1 cm). However, larger
tumors may require surgical resection, and cases with metastatic disease often involve chemotherapy or targeted therapies.*¢

This study aims to retrospectively evaluate the histopathological and clinical characteristics of INETs treated with endoscopic resection. Additionally,
the study explores the impact of tumor size, localization, and Ki-67 proliferation index on clinical outcomes and disease management.

METHODS
This retrospective study included 16 patients diagnosed with rNETs who underwent ESD at the institution between 2018 and 2024. Patients were
identified from the hospital’s endoscopy database, and their clinical, demographic, and histopathological data were analyzed.
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Endoscopic Submucosal Dissection Procedure

All patients underwent ESD without anesthesia. The procedure was
performed using a high-definition colonoscope equipped with a water-
jetand a dual knife. After marking the tumor margins with cautery, sub-
mucosal injection of hidroxyetilstarch and indigo carmine was applied
to elevate the lesion. The tumor and its surrounding submucosal tissue
were meticulously dissected en bloc. Procedural success was defined
as complete resection of the lesion with clear lateral and deep margins.

Data Collection

Demographic data, including age and sex, were recorded. Tumor char-
acteristics, such as size, localization, grade, and Ki-67 proliferation
index, were retrieved from pathology reports. Patients with high-risk
features (e.g., high Ki-67 index, larger tumor size) underwent 68Ga
positron emission tomography (PET) imaging to evaluate potential
metastatic disease.

Statistical Analysis

Statistical analyses were performed using SPSS version 26.0 (IBM
SPSS Corp.; Armonk, NY, USA). Descriptive statistics were used to
summarize patient demographics and tumor characteristics. Continuous
variables were expressed as mean = SD or median (range), and cat-
egorical variables were presented as frequencies and percentages.

To assess the relationship between tumor size and Ki-67 proliferation
index, Spearman’s rank correlation test was employed due to the small
sample size and non-parametric nature of the data. A P-value of <.05
was considered statistically significant.

Ethics Comittee Approval

This study was approved by the Ethics Committee of Izmir Katip
Celebi Univeristy (Approval no: 0332 Date: December 19, 2024) and
written informed consent was obtained from all patients prior to the
procedure.

RESULTS
Table 1 presents the demographic characteristics of patients, tumor
localization, and tumor grade.

A Spearman’s rank correlation test was performed to evaluate the rela-
tionship between tumor size and Ki-67 proliferation index. No signifi-
cant correlation was observed (r=0.215, P=.424).

DISCUSSION
Rectal neuroendocrine tumors are a rare subset of NENs, and their clini-
cal management largely depends on tumor size, grade, and proliferative

MAIN POINTS

* Endoscopic submucosal dissection was successfully applied for the
treatment of rINETs in a single-center cohort.

e The majority of lesions were <10 mm and histopathologically classi-
fied as Grade 1, supporting the safety of ESD for small, well-differen-
tiated tumors.

¢ En bloc resection with negative margins was achieved in all patients,
enabling accurate histopathological evaluation.

* There was no statistically significant correlation between tumor size
and Ki-67 proliferation index.

e Patients with lesions >10 mm or higher Ki-67 values may require
closer follow-up due to their potential metastatic risk.

Table 1. Characteristic features of patients and lesions X

Characteristics n=16
Age 52.6+10.7
Gender (female) 8 (50%)
Rectum localisation
0-5cm 5(31.3%)
5-10 cm 9 (56.3%)
10-15 cm 2 (12.5%)
Size (mm) 9 (4-16)
<5 mm 2 (12.5%)
5-10 mm 10 (62.5%)
>10 mm 3 (18.8%)
Staging
Grade 1 9 (56.3%)
Grade 2 6 (37.5%)
Grade 3 0 (0%)

index. In this study, the majority of the tumors were <10 mm in size,
consistent with lower metastatic potential. However, tumors >10 mm
present in 18.8% of patients are known to carry a significantly higher
risk of lymphovascular invasion and metastasis. This aligns with the
established association between tumor size and metastatic behavior,
highlighting the importance of size as a critical prognostic factor.”8

Endoscopic submucosal dissection was employed in all cases and
proved effective for achieving complete resection with clear margins.
Endoscopic submucosal dissection’s capability to provide en bloc
resection minimizes recurrence risks and allows accurate histopatho-
logical evaluation. These findings reinforce ESD’s role as the preferred
approach for rNETs <20 mm without muscular invasion. However,
tumors larger than this threshold or with invasive features may require
surgical resection.’

One limitation of this study is its focus solely on tumors suitable for
endoscopic resection. This introduces a selection bias, excluding more
advanced or aggressive cases. Additionally, the small sample size limits
statistical power, particularly in detecting correlations such as between
tumor size and Ki-67 index, which showed no significant relationship
(r=0.215, P=.424). Furthermore, the retrospective design precludes
an analysis of long-term outcomes like recurrence or survival, which
warrants further prospective investigation.

Patients with larger tumors or higher Ki-67 indices should be closely
monitored due to their elevated metastatic risk. Incorporating advanced
imaging techniques, such as 68Ga PET, and exploring biomarkers
could enhance the risk stratification of INETs. Future multicenter stud-
ies with diverse patient populations could provide stronger evidence to
refine management strategies.
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