Revista de Gastroenterologia del Pert

Sociedad de Gastroenterologia del Perd

Mixed Neuroendocrine-NonNeuroendocrine Neoplasm of the
Sigmoid colon: the first case reported in Peru

Neoplasia mixta neuroendocrina-no neuroendocrina del colon
sigmoides: primer caso reportado en Peru

Manuel Moreno Gonzales'*®, Paul Pilco Castaiieda"*®, Juan Chirinos Vega"*®, Jaime Montes Gil“®,
Luana Mesones Duffo6'®, Giulia Corigliano Mazzi'®, Aranza Pujazén Madueio'®,

Nelson Cuevas Muiioz'¢
! Clinica Anglo Americana, Lima, Peru.

2 Médico cirujano general,® Médico gastroenterdlogo, <Médico de anatomia patoldgica, ¢ Médico oncdlogo

Received: 29/10/2025
Arbitrado por pares
Accepted: 27/04/2026
Online: 25/06/2026

Author contribution

MMG, PPC, JCV, LMD, GCM, APM:
Conceptualization, formal analysis,
investigation and writing of both the
original draft, as well as the final re-
vision and editing of the manuscript.
JMG, NCM: Investigation and writing
of the original draft of the manuscript.
All authors approved the final version
of the manuscript.

Conflict of interest
None.

Funding
None.

Cite as

Moreno Gonzales M, Pilco Castafieda P,
Chirinos Vega J, Montes Gil J, Mesones
Duffo6 L, Corigliano Mazzi G, et al.
Mixed Neuroendocrine-NonNeuroen-
docrine Neoplasm of the Sigmoid co-
lon: the first case reported in Per(. Rev
Gastroenterol Peru. 2026;46(2):209-14.
doi: 10.47892/rgp.2026.462.2100.

Correspondencia:
Manuel Moreno Gonzales
E-mail: mmoreno@angloamericana.com.pe

Esta es un articulo bajo la licencia de
e Creative Commons Atribucion 4.0 Internacional

ABSTRACT

Mixed Neuroendocrine-NonNeuroendocrine Neoplasms (MiNENs) are rare and aggressive
entities, with scarce reports worldwide, especially from Latin America. We describe the first
documented case of sigmoid MIiNEN in Per( in a 77-year-old woman with a history of
hypertension, diabetes, and osteoporosis who presented with left lower quadrant pain and
abdominal distension. Colonoscopy revealed polyps, one of which was histologically consistent
with a large-cell neuroendocrine carcinoma (NEC) and a high-grade tubular adenoma,
each accounting for 230% of the lesion, fulfilling MiNEN criteria. Immunohistochemistry
confirmed the diagnosis with an Antigen Kiel 67 [Ki-67] index of 70%. Positron Emission
Computed Tomography (PET/CT) demonstrated focal uptake without nodal involvement.
The patient underwent laparoscopic radical sigmoidectomy with colorectal anastomosis;
histopathology confirmed submucosal invasion and metastasis in 5/14 lymph nodes. She was
subsequently started on adjuvant carboplatin/etoposide chemotherapy and remains under
oncological follow-up. This case underscores the diagnostic and therapeutic challenges of
colorectal MiNENSs, highlights the role of PET/CT as well as multidisciplinary management,
and emphasizes the importance of considering radical resection even after endoscopic
removal, given the high risk of recurrence and aggressive biological behavior.

Keywords: Neoplasms, Complex and Mixed, Neuroendocrine Tumors; Immunohistochemistry
(source: MeSH NLM).

RESUMEN

Las Neoplasias Mixtas Neuroendocrinas-No Neuroendocrinas (MiNENs) son tumores
infrecuentes y agresivos, con escasos reportes a nivel mundial, sobre todo provenientes de
América Latina. Presentamos el primer caso documentado de MiNEN sigmoideo en Per( en una
mujer de 77 afios, con antecedentes de hipertension, diabetes y osteoporosis, quien presentd
dolor en fosa iliaca izquierda y distensién abdominal. La colonoscopia evidencié poélipos, uno
de ellos compatible con carcinoma neuroendocrino de células grandes y adenoma tubular de
alto grado, cada uno representando >30% de la lesion, cumpliendo criterios de MIiNEN. La
inmunohistoquimica confirmé el diagnostico (Ki-67: 70%). La PET/CT mostrd captacién focal
sin compromiso ganglionar. Se realizé sigmoidectomia radical laparoscopica con anastomosis
colorrectal; la histopatologia confirmd infiltracion submucosa y metastasis en 5/14 ganglios
linfaticos. Posteriormente inicié quimioterapia adyuvante con carboplatino/etopésido y
permanece en seguimiento oncoldgico. Este caso subraya los retos diagndsticos y terapéuticos
de los MiNENs colorrectales, destaca el papel de la PET/CT y del manejo multidisciplinario, y
enfatiza la necesidad de considerar la reseccion radical incluso tras la reseccion endoscépica,
debido al alto riesgo de recurrencia y su comportamiento biologico agresivo.

Palabras clave: Neoplasias Complejas y Mixtas; Tumores Neuroendocrinos; Inmunohisto-
quimica (fuente: DeCS BIREME).

INTRODUCTION

MiINENs, terminology originally proposed in 2016 @, but added to the
World Health Organization (WHO) classification in 2019 @, are exceptionally
uncommon entities in which two morphologically recognizable components,
i.e. a neuroendocrine (NE) neoplasia and a non-neuroendocrine (NNE) epithelial
neoplasm, cohabit in the same tumor mass. Importantly, each of the two
components: 1) must be malignant and 2) should represent at least 30% of the
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neoplastic burden @. Moreover, the NE component of
MINENs can be morphologically either well-differentiated
neuroendocrine tumors (NETs) or poorly differentiated
NECs. In addition to morphology, the assessment of the
proliferative rate (including both mitotic count and the Ki-
67 index) is extremely important for correct identification of
the NE component. On the other hand, the NNE component
may show histologic features of adenocarcinoma (reported
in 90% of the cases) @, signet ring cell carcinoma or
squamous cell carcinoma. Furthermore, MiNENs have been
classified into three categories (high, intermediate and low)
according to the grade of each cellular component, which
may have prognostic implications similar to pure tumors of
the same grade (Table 1) ©.

Establishing the real incidence of MiNENSs in the general
population is still an unmet need in medicine due to
inconsistent reporting and varying nomenclature over
the past several years; however, Song et al. © recently
reported, in a database analysis of 767 patients: no sex
predominance, patients were mainly diagnosed between
the ages of 50 and 70 (55.4%, median age of 60 years) and
interestingly, even though, it is well known that MiNENs
may affect multiple organs; it has an anatomical preference
for the distal digestive tract, being the appendix the most
common site.

This report details a case of sigmoid MIiNEN confirmed
through both histological and immunohistochemical
analysis in a 77-year-old female. The patient underwent
laparoscopic radical sigmoidectomy and is now receiving
adjuvant chemotherapy (carboplatin/etoposide). The
report highlights that this is the first documented instance
of such a case in Perd. Written consent for publication was
provided by the patient.

CASE REPORT

A 77-year-old female with a past medical history of
hypertension, type 2 diabetes mellitus, and osteoporosis
presented with a 3-month history of recurrent episodes

Table 1. Proposed grading of MiNENs .

Non-Neuroendocrine

Grades Neuroendocrine component component
Well-differentiated NETs
Low Grade 1: Ki-67 <3, Ml <2/10HPF Adenoma
Grade 2: Ki-67 3-20, MI 2-20/10 HPF
Well-differentiated NETs Adenocarcinoma,

Intermediate Grade 1: Ki-67 <3, Ml <2 Mucinous carcinoma,
Grade 2: Ki-67 3-20, MI 2-20 Signet ring cell carcinoma.
Adenoma,
. . Adenocarcinoma,
Poorlgmdg{ﬁlr;ntéatcztlil NEC Squamous cell carcinoma,
High G( de 3: Kg 67 >%0 Adenosquamous
A rade <. - ; carcinoma, Mucinous
naplastic/undifferentiated carcinoma

Signet ring cell carcinoma

**HPF high-power field, MI mitotic index.
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of left lower quadrant abdominal pain associated with
abdominal distension. Colonoscopy revealed three polyps
in the left colon and sigmoid colon, which were resected
endoscopically without complications. Histopathological
evaluation of the endoscopic specimen revealed findings
consistent with a large-cell NEC associated with high-grade
tubular adenoma. Importantly, with each component
comprising at least 30% of the neoplasm, fulfilling criteria
for a MINEN. Immunohistochemistry demonstrated
Caudal-type homeobox 2 (CDX2) and Special AT-rich
sequence-binding protein 2 (SATB2) positivity in the
invasive component, Cytokeratin 20 (CK20) positivity in the
adenomatous component, focal synaptophysin expression,
and a Ki-67 index of 70%.

The patient was referred to the surgical service for
evaluation. A subsequent PET/CT demonstrated minimal
focal uptake at the endoscopically resected surgical bed
(Figure 1) without evidence of lymph node involvement.
Based on the PET/CT and the prior histologic findings
obtained during the colonoscopy, a multidisciplinary
decision was made to proceed with surgical management.

Figure 1. PET/CT findings. A. Axial view. B. Coronal view. C. Sagittal view.
Approximately at 12 cm from the anal margin, along the rectum, there is an area of
nodular thickening of the left rectal wall, intramural in location and showing intense
metabolic activity (SUVmax 24.44), with an approximate diameter of 7 mm.
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Figure 2. Colonoscopy findings. A. First colonoscopy: Left colon and sigmoid: three small polyps (~6 mm). B. First colonoscopy: Complex adenomatous polyp
measuring 2.0 x 2.5 cm (Yamada Il, Paris/Emura 0-| sp, pattern Il). C. First colonoscopy: The complex lesion was located approximately at 12 cm from the anal
verge and was marked with Indian ink. D. Second colonoscopy: showing scar at the site of previous endoscopic resection. The mucosa appears preserved, with no
evidence of recurrence or residual disease. The area was subsequently marked with Indian ink.

In that regard, a second colonoscopy (Figure 2) was
scheduled in order to: 1) evaluate the preceding resected
sigmoid mucosa and. 2) tattoo the area prior to any
surgical procedure. The patient underwent an elective
laparoscopic radical sigmoidectomy (Figure 3) with
colorectal anastomosis. Her postoperative course was
uneventful. Histopathological examination of the resected
specimen showed submucosal infiltration by poorly

differentiated carcinoma with metastatic involvement in 5
of 14 regional lymph nodes, thereby confirming the MiNEN
diagnosis. The immunohistochemical profile (Figure 4) was
concordant with the initial biopsy, with synaptophysin and
SATB2 positivity and a Ki-67 proliferative index of 70%
(i.e. high-grade MINEN @). The patient was subsequently
referred to the oncology service, where she is currently
receiving systemic chemotherapy.

Figure 3. Surgical Specimen. A. Sigmoid colon marked with India ink prior to intestinal resection. B. Radical sigmoidectomy specimen measuring 14.0 x 2.5cm with
an 8.0 cm mesentery. The serosa was smooth and glistening, without macroscopic alterations. Upon opening along the antimesenteric border, an irregular area
measuring 0.6 cm in diameter was identified, located 2.5 cm from the distal surgical margin and 11.0 cm from the proximal surgical margin. The remaining colonic

mucosa displayed preserved light brown folds.

@ nhitps;//doi.org/10.47892/rgp.2026.462.2100
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Figure 4. Histology: A. Colonic mucosa with preserved architecture and no epithelial dysplasia (H&E 4x). B. Submucosal solid, nodular neoplastic proliferation
composed of cell nests infiltrating the stroma, consistent with large-cell neuroendocrine carcinoma (H&E 10x). C. Tumor cells are medium-to-large with well-
defined borders, moderately abundant eosinophilic cytoplasm, and round-to-oval nuclei showing granular “salt-and-pepper” chromatin, evident nucleoli, and frequent
mitoses (H&E 40x). D. One regional lymph node with metastatic neuroendocrine carcinoma (H&E 10x). Immunophenotype: E. Tumor cells were positive for both
synaptophysin and F. SATB2. G. Tumor cells were negative for keratin. H. Tumor cells display a high proliferative index by Ki-67.

DISCUSSION

Establishing protocols for diagnosing and, most importantly,
treating infrequent diseases is inherently challenging due to
limited knowledge, resources, and the scarcity of cases.

Although MINENs have been included in the WHO

classification for several years, management guidelines still
rely on retrospective studies, case reports, and case series;

Rev Gastroenterol Peru. 2026;46(2):209-14

largely because the rarity of MiNENs makes prospective
randomized trials difficult. Globally, less than 5% of all
digestive NE neoplasms are MiNENs, with the majority of
reports coming from Asia and Europe ©. Data from the
2008 Surveillance of Rare Cancers in Europe (RARECARE)
registry estimated the annual incidence of MINENs at
fewer than 0.01 cases per 100,000 individuals . Evidence
from Latin America is particularly limited, and to our
knowledge, this appears to be the first reported case of

https://doi.org/10.47892/rgp.2026.462.2100 (@)
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sigmoid MINEN in Pert, emphasizing the importance for
regional data collection to enrich the current knowledge
of this rare neoplasm.

As previously described, MiNEN diagnosis depends on
histopathological evaluation and immunohistochemistry. In
our patient, endoscopic polyp removal provided sufficient
tissue to confirm the coexistence of a high-grade tubular
adenoma and a large-cell NEC with a Ki-67 index of 70%.
Immunohistochemical analysis further corroborated the
diagnosis, showing focal synaptophysin expression along
with CDX2 and SATB2 positivity in the NE component
and CK20 expression in the adenomatous component.
A subsequent PET/CT scan demonstrated minimal focal
uptake at the endoscopically resected surgical bed
without evidence of lymph node involvement. Recent
evidence has shown that PET/CT is a crucial tool used in
the multidisciplinary management of NE neoplasms, as
the combination of morphological and functional imaging
enhances diagnostic accuracy, facilitates the detection
of small metastatic deposits, and guides treatment
strategies ®. Moreover, PET/CT has been demonstrated
to be valuable in the preoperative staging of rectal cancer
by revealing metabolic activity at the lesion site ©. Based
on the PET/CT results and the histologic evidence from
colonoscopy, a multidisciplinary team determined that
surgical resection was the most appropriate course of
action.

This case illustrates why surgery was indicated despite
initial endoscopic resection. Firstly, histopathology
confirmed a high-grade MIiNEN @9; and secondly, PET/CT
demonstrated minimal focal uptake at the resection bed,
raising concern for residual disease. In this context, at
least for our group, radical sigmoidectomy was justified
for: 1) endoscopic removal alone carries a high risk of
incomplete excision and local recurrence, particularly
with high-grade tumors; 2) submucosal invasion and the
high proliferative index further increase the probability
of nodal spread and 3) the lack of robust evidence-based
MINEN guidelines direct us to individualize therapeutic
options. Hence, a radical sigmoidectomy enables both
definitive oncologic resection and accurate staging ®%.
Indeed, histopathology of the surgical specimen
confirmed submucosal infiltration and nodal metastases
in 5/14 nodes, findings that would have been missed
without the radical surgical approach. As a result, the
procedure provided local control, prevented under-
treatment, and allowed integration of systemic therapy
into a multidisciplinary management plan.

MINENs are complex entities and their treatment
remains controversial. In localized disease, surgery is
the only potentially curative option. However, prognosis
remains poor, with reported five-year survival rates of only
20% to 50% @2. In our case, the tumor was classified as a
high-grade MiNEN ®. According to international guidelines,
its management should be analogous to pure NECs, as
the NE fraction dictates both prognosis and therapeutic
response 2. For patients with resectable non-esophageal

@ nhitps;//doi.org/10.47892/rgp.2026.462.2100
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gastroenteropancreatic NECs, guidelines recommend
radical surgical resection combined with platinum-based
adjuvant chemotherapy (cisplatin or carboplatin plus
etoposide), while neoadjuvant chemotherapy followed by
surgery remains an alternative in patients at high risk of
postoperative morbidity ®>13). Staging is performed using
the American Joint Committee on Cancer (AJCC) TNM
classification applied to the organ of origin ®®. Pathological
assessment of the resection specimen revealed submucosal
invasion (T1), metastatic involvement of 5/14 regional
lymph nodes (N2a), and no distant metastases (MO),
corresponding to stage IlIA disease. In line with the limited
existing management guidelines, diagnosis and treatment
were performed accordingly in our patient.

Recent case reports described management strategies
similar to ours. Tanaka et al. ® reported a descending
colon MINEN treated with laparoscopic resection followed
by adjuvant platinum-based chemotherapy, which is
consistent with the role of formal oncologic resection
plus systemic therapy in localized high-grade colorectal
MINEN. Similarly, Fujimura et al. ® reported a rectal
MINEN initially diagnosed by endoscopic resection, but
due to submucosal invasion and positive margins, definitive
surgery was performed, revealing stage lllb disease with
nodal involvement and emphasizing the importance of
oncologic resection after endoscopic diagnosis. Likewise,
similar surgical decisions have been reported by Mukai et
al. %9;in a case of MiNEN of the ascending colon, composed
of adenocarcinoma and NET grade 1, where a laparoscopic
colectomy with lymphadenectomy was accomplished.
Consequent to these reports, the management in our case
was similar, with radical sigmoidectomy after endoscopic
tumor removal ensuring adequate staging and local control;
additionally, the finding of nodal metastases supported
the use of adjuvant platinum-based chemotherapy.

This research, however, has several limitations. The
primary limitation is that it is a case report, which affects its
methodology. Specifically, it lacks generalizability, cannot
establish cause-and-effect relationships, and is particularly
vulnerable to selection bias.

As a final point, this case highlights the diagnostic
and therapeutic challenges of colorectal MiNENSs, a rare
and complex neoplasm. In our patient, a combination of
histopathology, immunohistochemistry, multidisciplinary
team expertise, and PET/CT was essential for accurate
diagnosis, staging, and therapeutic planning. Radical
sigmoidectomy ensured local control and revealed
submucosal invasion with nodal metastases, supporting
surgery in localized disease despite initial endoscopic
removal @7, Adjuvant platinum-based chemotherapy was
initiated in accordance with current recommendations
for high-grade MINENs. Notably, this represents the first
reported case of sigmoid MINEN in Peru, emphasizing
the need for regional data collection in order to improve
understanding and management of this uncommon disease
for the formulation of future management guidelines.
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