
World Journal of
Gastrointestinal Oncology

ISSN 1948-5204 (online)

World J Gastrointest Oncol  2024 April 15; 16(4): 1091-1675

Published by Baishideng Publishing Group Inc



WJGO https://www.wjgnet.com I April 15, 2024 Volume 16 Issue 4

World Journal of 

Gastrointestinal 
OncologyW J G O

Contents Monthly Volume 16 Number 4 April 15, 2024

EDITORIAL

Parallel pathways: A chronicle of evolution in rectal and breast cancer surgery1091

Pesce A, Fabbri N, Iovino D, Feo CV

Hepatitis B virus genotypes in precision medicine of hepatitis B-related hepatocellular carcinoma: Where 
we are now

1097

Sukowati CHC, Jayanti S, Turyadi T, Muljono DH, Tiribelli C

REVIEW

Novel milestones for early esophageal carcinoma: From bench to bed1104

Qi JH, Huang SL, Jin SZ

Colorectal cancer screening: A review of current knowledge and progress in research1119

Lopes SR, Martins C, Santos IC, Teixeira M, Gamito É, Alves AL

New avenues for the treatment of immunotherapy-resistant pancreatic cancer1134

Silva LGO, Lemos FFB, Luz MS, Rocha Pinheiro SL, Calmon MDS, Correa Santos GL, Rocha GR, de Melo FF

MINIREVIEWS

Present situation of minimally invasive surgical treatment for early gastric cancer1154

Li CY, Wang YF, Luo LK, Yang XJ

Mixed neuroendocrine non-neuroendocrine neoplasms in gastroenteropancreatic tract1166

Díaz-López S, Jiménez-Castro J, Robles-Barraza CE, Ayala-de Miguel C, Chaves-Conde M

Esophageal cancer screening, early detection and treatment: Current insights and future directions1180

Qu HT, Li Q, Hao L, Ni YJ, Luan WY, Yang Z, Chen XD, Zhang TT, Miao YD, Zhang F

ORIGINAL ARTICLE

Retrospective Cohort Study

Pre-operative enhanced magnetic resonance imaging combined with clinical features predict early 
recurrence of hepatocellular carcinoma after radical resection

1192

Chen JP, Yang RH, Zhang TH, Liao LA, Guan YT, Dai HY

Clinical analysis of multiple primary gastrointestinal malignant tumors: A 10-year case review of a single-
center

1204

Zhu CL, Peng LZ



WJGO https://www.wjgnet.com II April 15, 2024 Volume 16 Issue 4

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 4 April 15, 2024

Retrospective Study

Predictive model for non-malignant portal vein thrombosis associated with cirrhosis based on inflam-
matory biomarkers

1213

Nie GL, Yan J, Li Y, Zhang HL, Xie DN, Zhu XW, Li X

Predictive modeling for postoperative delirium in elderly patients with abdominal malignancies using 
synthetic minority oversampling technique

1227

Hu WJ, Bai G, Wang Y, Hong DM, Jiang JH, Li JX, Hua Y, Wang XY, Chen Y

Efficacy and predictive factors of transarterial chemoembolization combined with lenvatinib plus 
programmed cell death protein-1 inhibition for unresectable hepatocellular carcinoma

1236

Ma KP, Fu JX, Duan F, Wang MQ

Should we perform sigmoidoscopy for colorectal cancer screening in people under 45 years?1248

Leong W, Guo JQ, Ning C, Luo FF, Jiao R, Yang DY

Computed tomography-based radiomics diagnostic approach for differential diagnosis between early- and 
late-stage pancreatic ductal adenocarcinoma

1256

Ren S, Qian LC, Cao YY, Daniels MJ, Song LN, Tian Y, Wang ZQ

Prognostic analysis of related factors of adverse reactions to immunotherapy in advanced gastric cancer 
and establishment of a nomogram model

1268

He XX, Du B, Wu T, Shen H

Clinical Trials Study

Safety and efficacy of a programmed cell death 1 inhibitor combined with oxaliplatin plus S-1 in patients 
with Borrmann large type III and IV gastric cancers

1281

Bao ZH, Hu C, Zhang YQ, Yu PC, Wang Y, Xu ZY, Fu HY, Cheng XD

Observational Study

Computed tomography radiogenomics: A potential tool for prediction of molecular subtypes in gastric 
stromal tumor

1296

Yin XN, Wang ZH, Zou L, Yang CW, Shen CY, Liu BK, Yin Y, Liu XJ, Zhang B

Application of texture signatures based on multiparameter-magnetic resonance imaging for predicting 
microvascular invasion in hepatocellular carcinoma: Retrospective study

1309

Nong HY, Cen YY, Qin M, Qin WQ, Xie YX, Li L, Liu MR, Ding K

Causal roles of gut microbiota in cholangiocarcinoma etiology suggested by genetic study1319

Chen ZT, Ding CC, Chen KL, Gu YJ, Lu CC, Li QY

Is recovery enhancement after gastric cancer surgery really a safe approach for elderly patients?1334

Li ZW, Luo XJ, Liu F, Liu XR, Shu XP, Tong Y, Lv Q, Liu XY, Zhang W, Peng D

Establishment of a cholangiocarcinoma risk evaluation model based on mucin expression levels1344

Yang CY, Guo LM, Li Y, Wang GX, Tang XW, Zhang QL, Zhang LF, Luo JY



WJGO https://www.wjgnet.com III April 15, 2024 Volume 16 Issue 4

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 4 April 15, 2024

Effectiveness of fecal DNA syndecan-2 methylation testing for detection of colorectal cancer in a high-risk 
Chinese population

1361

Luo WF, Jiao YT, Lin XL, Zhao Y, Wang SB, Shen J, Deng J, Ye YF, Han ZP, Xie FM, He JH, Wan Y

Clinical and Translational Research

Clinical and socioeconomic determinants of survival in biliary tract adenocarcinomas1374

Sahyoun L, Chen K, Tsay C, Chen G, Protiva P

Risk factors, prognostic factors, and nomograms for distant metastasis in patients with diagnosed 
duodenal cancer: A population-based study

1384

Shang JR, Xu CY, Zhai XX, Xu Z, Qian J

NOX4 promotes tumor progression through the MAPK-MEK1/2-ERK1/2 axis in colorectal cancer1421

Xu YJ, Huo YC, Zhao QT, Liu JY, Tian YJ, Yang LL, Zhang Y

Basic Study

Curcumin inhibits the growth and invasion of gastric cancer by regulating long noncoding RNA 
AC022424.2

1437

Wang BS, Zhang CL, Cui X, Li Q, Yang L, He ZY, Yang Z, Zeng MM, Cao N

MicroRNA-298 determines the radio-resistance of colorectal cancer cells by directly targeting human dual-
specificity tyrosine(Y)-regulated kinase 1A

1453

Shen MZ, Zhang Y, Wu F, Shen MZ, Liang JL, Zhang XL, Liu XJ, Li XS, Wang RS

Human β-defensin-1 affects the mammalian target of rapamycin pathway and autophagy in colon cancer 
cells through long non-coding RNA TCONS_00014506

1465

Zhao YX, Cui Y, Li XH, Yang WH, An SX, Cui JX, Zhang MY, Lu JK, Zhang X, Wang XM, Bao LL, Zhao PW

FAM53B promotes pancreatic ductal adenocarcinoma metastasis by regulating macrophage M2 
polarization

1479

Pei XZ, Cai M, Jiang DW, Chen SH, Wang QQ, Lu HM, Lu YF

Transcriptome sequencing reveals novel biomarkers and immune cell infiltration in esophageal tumori-
genesis

1500

Sun JR, Chen DM, Huang R, Wang RT, Jia LQ

Construction of CDKN2A-related competitive endogenous RNA network and identification of GAS5 as a 
prognostic indicator for hepatocellular carcinoma

1514

Pan Y, Zhang YR, Wang LY, Wu LN, Ma YQ, Fang Z, Li SB

Two missense STK11 gene variations impaired LKB1/adenosine monophosphate-activated protein kinase 
signaling in Peutz-Jeghers syndrome

1532

Liu J, Zeng SC, Wang A, Cheng HY, Zhang QJ, Lu GX

Long noncoding RNAs HAND2-AS1 ultrasound microbubbles suppress hepatocellular carcinoma 
progression by regulating the miR-873-5p/tissue inhibitor of matrix metalloproteinase-2 axis

1547

Zou Q, Wang HW, Di XL, Li Y, Gao H



WJGO https://www.wjgnet.com IX April 15, 2024 Volume 16 Issue 4

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 4 April 15, 2024

Upregulated lncRNA PRNT promotes progression and oxaliplatin resistance of colorectal cancer cells by 
regulating HIPK2 transcription

1564

Li SN, Yang S, Wang HQ, Hui TL, Cheng M, Zhang X, Li BK, Wang GY

SYSTEMATIC REVIEWS

Prognosis value of heat-shock proteins in esophageal and esophagogastric cancer: A systematic review and 
meta-analysis

1578

Nakamura ET, Park A, Pereira MA, Kikawa D, Tustumi F

Risk factors for hepatocellular carcinoma associated with hepatitis C genotype 3 infection: A systematic 
review

1596

Farooq HZ, James M, Abbott J, Oyibo P, Divall P, Choudhry N, Foster GR

META-ANALYSIS

Effectiveness and tolerability of programmed cell death protein-1 inhibitor + chemotherapy compared to 
chemotherapy for upper gastrointestinal tract cancers

1613

Zhang XM, Yang T, Xu YY, Li BZ, Shen W, Hu WQ, Yan CW, Zong L

Success rate of current human-derived gastric cancer organoids establishment and influencing factors: A 
systematic review and meta-analysis

1626

Jiang KL, Wang XX, Liu XJ, Guo LK, Chen YQ, Jia QL, Yang KM, Ling JH

CASE REPORT

Pathologically successful conversion hepatectomy for advanced giant hepatocellular carcinoma after 
multidisciplinary therapy: A case report and review of literature

1647

Chu JH, Huang LY, Wang YR, Li J, Han SL, Xi H, Gao WX, Cui YY, Qian MP

Clinical pathological characteristics of “crawling-type” gastric adenocarcinoma cancer: A case report1660

Xu YW, Song Y, Tian J, Zhang BC, Yang YS, Wang J

Primary pancreatic peripheral T-cell lymphoma: A case report1668

Bai YL, Wang LJ, Luo H, Cui YB, Xu JH, Nan HJ, Yang PY, Niu JW, Shi MY



WJGO https://www.wjgnet.com X April 15, 2024 Volume 16 Issue 4

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 4 April 15, 2024

ABOUT COVER

Peer Reviewer of World Journal of Gastrointestinal Oncology, Lie Zheng, Director, Professor, Department of 
Gastroenterology, Shaanxi Provincial Hospital of Traditional Chinese Medicine, Xi'an 730000, Shaanxi Province, 
China. xinliwen696@126.com

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Oncology (WJGO, World J Gastrointest Oncol) is to provide 
scholars and readers from various fields of gastrointestinal oncology with a platform to publish high-quality basic 
and clinical research articles and communicate their research findings online. 
    WJGO mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal 
oncology and covering a wide range of topics including liver cell adenoma, gastric neoplasms, appendiceal 
neoplasms, biliary tract neoplasms, hepatocellular carcinoma, pancreatic carcinoma, cecal neoplasms, colonic 
neoplasms, colorectal neoplasms, duodenal neoplasms, esophageal neoplasms, gallbladder neoplasms, etc.

INDEXING/ABSTRACTING

The WJGO is now abstracted and indexed in PubMed, PubMed Central, Science Citation Index Expanded (SCIE, 
also known as SciSearch®), Journal Citation Reports/Science Edition, Scopus, Reference Citation Analysis, China 
Science and Technology Journal Database, and Superstar Journals Database. The 2023 edition of Journal Citation 
Reports® cites the 2022 impact factor (IF) for WJGO as 3.0; IF without journal self cites: 2.9; 5-year IF: 3.0; Journal 
Citation Indicator: 0.49; Ranking: 157 among 241 journals in oncology; Quartile category: Q3; Ranking: 58 among 93 
journals in gastroenterology and hepatology; and Quartile category: Q3. The WJGO’s CiteScore for 2022 is 4.1 and 
Scopus CiteScore rank 2022: Gastroenterology is 71/149; Oncology is 197/366.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Xiang-Di Zhang; Production Department Director: Xiang Li; Cover Editor: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Oncology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5204 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

February 15, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Monjur Ahmed, Florin Burada https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5204/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

April 15, 2024 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5204/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:office@baishideng.com
https://www.wjgnet.com


WJGO https://www.wjgnet.com 1166 April 15, 2024 Volume 16 Issue 4

World Journal of 

Gastrointestinal 
OncologyW J G O

Submit a Manuscript: https://www.f6publishing.com World J Gastrointest Oncol 2024 April 15; 16(4): 1166-1179

DOI: 10.4251/wjgo.v16.i4.1166 ISSN 1948-5204 (online)

MINIREVIEWS

Mixed neuroendocrine non-neuroendocrine neoplasms in 
gastroenteropancreatic tract

Sebastián Díaz-López, Jerónimo Jiménez-Castro, Carlos Enrique Robles-Barraza, Carlos Ayala-de Miguel, 
Manuel Chaves-Conde

Specialty type: Oncology

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Cigrovski Berkovic M, 
Croatia; Sun D, China

Received: December 6, 2023 
Peer-review started: December 6, 
2023 
First decision: January 6, 2024 
Revised: January 17, 2024 
Accepted: February 18, 2024 
Article in press: February 18, 2024 
Published online: April 15, 2024

Sebastián Díaz-López, Jerónimo Jiménez-Castro, Carlos Enrique Robles-Barraza, Carlos Ayala-de 
Miguel, Manuel Chaves-Conde, Medical Oncology Department, Hospital Universitario Valme, 
Seville 41014, Andalucía, Spain

Corresponding author: Jerónimo Jiménez-Castro, MD, Staff Physician, Medical Oncology 
Department, Hospital Universitario Valme, Ctra. de Cádiz Km. 548.9, C.P. 41014, Seville, 
Andalucía, Spain. jerojc@gmail.com

Abstract
Mixed neuroendocrine non-neuroendocrine neoplasms (MiNENs) are a hetero-
geneous group of malignant neoplasms that can settle in the gastroenteropan-
creatic tract. They are composed of a neuroendocrine (NE) and a non-NE compo-
nent in at least 30% of each tumour. The non-NE component can include different 
histological combinations of glandular, squamous, mucinous and sarcomatoid 
phenotypes, and one or both of the components can be low-or high grade 
malignant. Recent changes in the nomenclature of these neoplasms might lead to 
great deal of confusion, and the lack of specific clinical trials is the main reason 
why their management is difficult. The review aims to clarify the definition of 
MiNEN and analyze available evidence about their diagnosis and treatment 
options according to their location and extension through careful analysis of the 
available data. It would be important to reach a general consensus on their 
diagnosis in order to construct a classification that remains stable over time and 
facilitates the design of clinical trials that, due to their low incidence, will require 
long recruitment periods.

Key Words: Mixed neuroendocrine non-neuroendocrine neoplasms; Mixed adeno-
neuroendocrine carcinomas; Mixed tumours; Gastroenteropancreatic; Treatment; Etiology; 
Diagnosis
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Core Tip: In this review we try to clarify definition of mixed neuroendocrine (NE) non-NE tumours that have been changed 
along past years and analyze available evidence about their diagnosis and treatment options according to their location and 
extension. We have to bear in mind that we do not have validated protocols or clinical guidelines on the management of this 
group of diseases, although most authors propose treating mixed NE non-NE neoplasm with the high-grade NE component 
as treatment target. In any case, the lack of high-quality scientific evidence, based on randomised clinical trials, makes it 
essential to deepen our knowledge of this group of neoplasms.

Citation: Díaz-López S, Jiménez-Castro J, Robles-Barraza CE, Ayala-de Miguel C, Chaves-Conde M. Mixed neuroendocrine non-
neuroendocrine neoplasms in gastroenteropancreatic tract. World J Gastrointest Oncol 2024; 16(4): 1166-1179
URL: https://www.wjgnet.com/1948-5204/full/v16/i4/1166.htm
DOI: https://dx.doi.org/10.4251/wjgo.v16.i4.1166

INTRODUCTION
The first description of the mixed tumour (neuroendocrine non-neuroendocrine tumour) was given by Cordier who, 
defined a gastric tumour with an endocrine and an exocrine component in 1924[1]. In 1987, Lewin[2] proposed a group of 
mixed glandular-endocrine composite tumours inside carcinoid tumours and divided them into three categories: 
collision, composite and amphicrine[3]. In 2000, a classification of endocrine neoplasms was adopted that included mixed 
exocrine-endocrine carcinomas, with each component present in at least 30% of the tumour. This cut-off point was 
established because it is very unusual for a less represented component to influence the biological behaviour of the cancer
[4,5]. In 2010, the World Health Organization (WHO) International Histological Classification of Tumours[6] classified the 
mixed neoplasms composed of a neuroendocrine (NE) and an exocrine component as “mixed adeno-neuroendocrine 
carcinomas” (MANECs) and, in 2017, the term MANEC was reclassified as “mixed neuroendocrine non-neuroendocrine 
neoplasm” (MiNEN)[7], with the term “exocrine” being replaced by the more general term “non-neuroendocrine” to 
include all the possible histological variants, which are glandular, squamous, mucinous and sarcomatoid phenotypes, 
and the term “carcinoma” being replaced by the term “neoplasm” because sometimes one or both components are low-
grade malignant[8,9]. Figure 1 shows the evolution of this concept over the years.

MiNEN classifies the heterogeneous spectrum of possible combinations of NE and non-NE elements, and the combin-
ations of morphologies are largely determined by site of origin. Non-NE neoplasms with focal NE differentiation (NNE-
NED) are non-NE neoplasms that show NE differentiation but do not reach the 30% threshold, so do not meet the criteria 
for consideration as MiNENs. This threshold was established arbitrarily and may change in the future as we learn more 
about these malignancies[10].

In 2006, a classification system for NE neoplasms was proposed based on the Ki-67 index and was formally adopted by 
the WHO classification in 2010. Thus, NE tumours with low Ki-67 scores (≤ 20%-grade 1 or 2) were called NE tumours 
(NETs), while tumours with high Ki-67 scores (> 20%-grade 3) were divided into two types: Poorly differentiated 
tumours, called NECs, and well-differentiated tumours, as for Grade 1 and 2 tumours, were called NETs. Any NE 
neoplasm, whether NET or NEC, can constitute the NE component of a MiNEN. In Table 1, we can see the classification 
of the NE component according to morphology, mitoses and differentiation[6-9,11]: Most MiNENs have a poorly differ-
entiated NE component and are usually diagnosed in advanced stages, while low-grade MiNENs are rare and mainly 
located in the gastrointestinal tract[5,12].

Morphologically, they can be divided into three types: collision, compound and amphicrine, summarised in Table 2
[13].

LITERATURE REVIEW
The methodology used in this article is a narrative review through careful analysis of the available data. We conducted a 
PubMed search of articles published in English up to and including July 2023, using the terms “mixed tumours”, “mixed 
neuroendocrine non-neuroendocrine neoplasms”, “mixed adeno-neuroendocrine carcinomas”, “gastroenteropancreatic 
tract”, “treatment”, “etiology”, and “diagnosis”. No exclusion criteria were used. We selected articles based on their 
relevance and interest to the review. Some additional articles were retrieved from the reference lists of previously selected 
articles.

ETIOLOGY AND PHYSIOPATHOLOGY
There are three theories about the origin of MiNENs, the first proposing that both components derive from a common 
pluripotent stem cell progenitor that achieves the NE and non-NE phenotypic differentiation during carcinogenesis 
(Figure 2). The second one also defends a monoclonal origin but with a gradual process, NE trans/dedifferentiation 
developing from a non-NE epithelial phenotype by the progressive accumulation of genetic aberrations that can include 

https://www.wjgnet.com/1948-5204/full/v16/i4/1166.htm
https://dx.doi.org/10.4251/wjgo.v16.i4.1166
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Table 1 Classification of neuroendocrine component according to morphology, mitoses, and differentiation

Neuroendocrine component Mitotic index Ki-67

NET G1 Mitotic index < 2 per 10 high-power field Ki-67 < 3%

NET G2 Mitotic index 2-20 high-power field Ki-67 3%-20%

NET G3 Mitotic index > 20 high-power field Ki-67 > 20%

Poorly differentiated neuroendocrine cancers Mitotic index > 20 high-power field Ki-67 > 20%

NET: Neuroendocrine tumours; G: Grade.

Table 2 Types of mixed neuroendocrine non-neuroendocrine neoplasm according to morphology

Types Description

Collision The juxtaposition of two populations of coexisting malignant cells that generally do not have a common precursor and are separated with no 
transition zone between the two

Composite Two morphologically distinct components that coexist in an intermixed population or with a predominant component and a focal area of 
another minority component

Amphicrine A population of single cells that display the phenotypes of at least two neoplasms

Figure 1 Evolution of the current concept over the years. MANECs: Mixed adeno-neuroendocrine carcinomas; MiNEN: Mixed neuroendocrine non-
neuroendocrine neoplasms; WHO: World Health Organization.

stromal microenvironmental changes (Figure 3). The third one establishes that both components emerge differently from 
precursor cells in a synchronous or metachronous way (Figure 4)[8,14-18].

The first two hypotheses are the most accepted because the majority of chromosomal and genetic abnormalities are 
found in the NE component rather than the non-NE component, and they suggest that progression from a non-NE to a 
NE cell phenotype is more frequent. It is assumed that a specific genomic event or catastrophe-a chromoptisis-occurs in 
an adenocarcinomatous polyp. Among the notable genetic alterations, it has been suggested that the inactivation of 
SMARC4A and the activation of c-MYC are driver mutations responsible for the transdifferentiation of adenocarcinoma 
(ADC) to a NE phenotype. TP53 is the most common mutation in MiNEN and the NE component often acquires more 
mutations than the non-NE component[14,16,19-21].

EPIDEMIOLOGY AND LOCATIONS IN GASTROENTEROPANCREATIC TRACT
The incidence and prevalence of MiNENs are not clear and are probably underestimated. According to the Rare Cancer 
Surveillance (RARECARE) project of the European Union, in 2008 the incidence was less than 0.1/100000 people per year 
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Figure 2 Origin according to the theory of a common pluripotent stem cell progenitor. Non-NE: Non-neuroendocrine; NE: Neuroendocrine.

Figure 3 Origin according to the theory of a common monoclonal origin with a gradual process, neuroendocrine trans/dedifferentiation. 
Non-NE: Non-neuroendocrine; NE: Neuroendocrine.

and there were only 96 cases of MANEC in the entire continent (http://www.rarecare.eu/)[22]. MiNENs account for less 
than 5% of all digestive NE neoplasms[5,13], although the incidence is probably increasing due to the improvement in 
diagnostic methods.

This type of tumour usually originates in organs that have NE cells and in which NE tumours frequently develop, such 
as the pancreas, the appendix, the colon and, less commonly, the small intestine[5,23]. In gastroenteropancreatic (GEP) 
tract, approximately the 82% of MiNENs are diagnosed as localised tumours and the 18% as metastatic disease[14].

No risk factors have been established but it is suspected that inflammatory bowel disease could be one in colorectal 
location (CCR)[24-26], autoimmune chronic atrophic gastritis in gastric tumours[27,28] and esophageal neoplasms are 
associated with Barrett esophagus[29], although none of these has been confirmed as such with certainty.

Next, we discuss the most important aspects of the GEP tract by location.

Esophagus
Esophageal NE neoplasms are rarer than other GEP NE tumours and represent 0.04%-1.00% of all esophageal tumours
[30]. In a case series of 69 MiNENs[31], the esophagus and the gastroesophageal junction were identified as the second 
most common sites of origin (15.9% of cases in the series) after colorectal location.

In the esophagus, the predominant non-NE component is ADC, with the squamous cell component being very rare, to 
the point that less than 10 cases of MiNEN compound squamous cell carcinoma have thus far been reported in the 
international literature[32].

http://www.rarecare.eu/
http://www.rarecare.eu/
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Figure 4 Origin according to the theory of an epithelial and endocrine components that arise differently from precursor cells in a 
synchronous or metachronous manner. Non-NE: Non-neuroendocrine; NE: Neuroendocrine.

The average age at diagnosis is 66 years and there is a greater prevalence in males (ratio 6:1). Over 50% of cases 
originate in the lower third of the esophagus. Most patients present with symptoms such as dysphagia and weight loss; 
pain or bleeding is less common, and only a small proportion of patients are asymptomatic, with tumours being 
discovered incidentally during endoscopy[30].

In a series of 40 cases of esophageal NE tumours, MiNENs were less frequently metastatic than poorly differentiated 
NE carcinomas (25% vs 54%, P = 0.036) and patient survival was higher (28 months vs 15 months, P = 0.031)[33].

Gastric
Gastric MiNENs represent approximately 7% of all gastric NENs and 25% of all poorly differentiated gastric NE 
carcinomas, although their prevalence is not entirely known. They can be large, polypoid, ulcerative and/or stenotic 
lesions. The NE component is usually a NEC, less commonly a NET, and the non-NE component is usually an ADC or, 
rarely, a squamous cell carcinoma, especially when located in the cardiac region[30,34].

Some Asian studies show that almost 70% of poorly differentiated gastric NE carcinomas contain at least a minor ADC 
component[35,36].

According to the literature[37], men are the most frequently affected (ratio 2:1) at 65 years of age (range: 41-76 years). 
The diagnosis of MiNENs is usually late, with non-specific gastric cancer symptoms, and the diagnosis is often made in 
advanced stages of the disease, with distant metastasis at the time of diagnosis. Because of this, it is assumed that the 
prognosis is worse than for isolated ADC or pure NEC[37], although some studies suggest that the prognosis is the same 
or even slightly better[30].

Pancreatic
Pancreatic MiNENs represent 0.5% of all pancreatic ADCs and 5% of all pancreatic NENs[13].

The NE component is usually a NEC but may occasionally be a G1 or G2 NET. The epithelial component can be an 
acinar-an acinar-MiNEN, which is the most common neoplasm-or a ductal-an adeno-MiNEN[38,39].

The preoperative diagnosis of MiNEN is rare and its treatment is mainly based on postoperative pathological 
examination. Between 40% and 80% of pancreatic ADCs contain NE islets, which may lead to overdiagnosis of MiNEN. 
Similarly, 5% to 10% of pancreatic NENs may contain non-neoplastic ducts that should not be misdiagnosed as MiNENs. 
The prognosis of pancreatic MiNEN is intermediate between that of pure ADC and that of pure G1-G2 NET, and similar 
to that of “pure” NEC[13,38].

According to a study by Angelico et al[38], the cases of pancreatic adeno-MiNEN tested in the literature occur mainly in 
men (ratio 4:1) with a mean age of 61.7 years (range: 24-82). The presenting symptoms are abdominal pain, obstructive 
jaundice, weight loss, anaemia, and nausea and/or vomiting, and in 25% of cases diagnosis is incidental. The location is 
mainly in the head of the pancreas and almost a fifth of the cases are located in the body or tail of the pancreas. Most are 
diagnosed in the advanced stages (III or IV).
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Gallbladder and biliary tract
MiNENs originating in the extrahepatic bile ducts and the gallbladder account for 5% to 35% of all cholangiocarcinomas 
and NENs from these primary sites, with intrahepatic biliary MiNENs being extremely rare. They are generally 
composed of an NEC and pleomorphic ADC. According to the available evidence, over the 33% of gallbladder NECs 
contain an ADC component (MiNEN)[40].

Most are found after cholecystectomy for cholecystitis, surgery for suspected biliary malignancy or autopsy[13,40].
The prognosis depends on the stage at diagnosis and the exact histological components. In a study by Wang et al[40], 

most tumours were diagnosed as advanced disease although the 100% of patients underwent resection surgery with a 
median survival of 11.5 months. In another study by Kim et al[41], the median survival of 20 patients with curatively 
resected biliary NE tumours was 13.7 months.

Duodenum, jejunum, and ileum
MiNENs can develop in the duodenum and often combine an intestinal phenotype ADC with a well-differentiated 
somatostatin-secreting NET. They are mostly superficial, not very aggressive and rarely metastasise.

Half of all ampullary MiNENs have an intermediate grade of malignancy, combining well-differentiated G1-G2 NETs 
and ADC components.

Poorly differentiated NECs and MiNENs of the jejunum and ileum are rare, and usually include a well-differentiated 
NET associated with an adenoma or ADC component, with an intermediate degree of malignancy[13,42].

CCR
The colon is the most frequent site for MiNENs. Watanabe et al[43] found that around 3.2% of all colorectal cancers 
(CRCs) in Japanese hospital records were MiNENs. In another study[44] of 988 resected CRCs, MiNENs represented 2.4% 
of the total number. In a Bayesian analysis of CRC by Grossi et al[45], the average age of diagnosis was 64.2 years with a 
standard deviation of 13.6 years and there was no predominance of gender. The most frequent location was the appendix 
followed by the ascending colon, and 31.8% of cases at diagnosis had metastatic disease. The onset symptoms are similar 
to those of other colorectal neoplasms, that is, changes in bowel habits, abdominal pain and weight loss, among others, 
with systemic symptoms of NE tumours of the gastrointestinal tract, such as carcinoid syndrome, being very infrequent
[23,43,46,47].

DIAGNOSIS AND PATHOLOGICAL ANATOMY
There is usually only a small biopsy sample for diagnosis. The two components may be difficult to identify using conven-
tional morphological techniques, particularly when poorly differentiated. Biopsies may not accurately distinguish 
MiNENs from their pure counterparts, especially since this distinction depends on a quantitative threshold. In Frizziero et 
al[14], only one third of the cases were able to identify the presence of mixed histology.

To establish the NE diagnosis, immunohistochemical positivity of at least two of the following markers is necessary: 
Synaptophysin, chromogranin (CgA), CD56, and insulinoma-associated protein 1, and the calculation of Ki67 for tumour 
grading[8,23,43,46-48].

It is important that pathologists determine the percentage of each component, emphasising the 30% threshold. As 
mentioned above, NNE-NED are neoplasms in which this threshold is not reached. A scattered minor NE component in a 
NNE malignancy does not significantly affect prognosis, although recent studies have shown that the presence of NEC > 
10% could be clinically relevant, so it is possible that, in the future, the definition changes again[2,49]. Regardless of the 
cut-off point, it is important to note that tumours can present a discordant NED spectrum and that only a subset of these 
tumours should be classified as MiNENs.

In ADC samples, there may be cell groups with aberrant expression of NE markers, especially synaptophysin and CgA, 
but without recognisable NE morphology, which can lead to confusion. Neoplasms that grow too large and invade 
physiological NE structures, such as acinar ADC in the pancreas that can include normal physiological islets of 
Langerhans, should also not be confused with MiNENs, despite the danger of positive staining for NE markers[50].

The non-NE component of MiNEN is ADC in 92% of cases. Squamous cell carcinoma, hepatocellular carcinoma and 
mixed adenosquamous carcinoma are the most common of the remaining non-NE components in the cases reported thus 
far[14]. It is recommended that the same molecular studies be performed on the ADC component of the MiNEN as would 
be performed on an ADC tumour from the same anatomical organ. Mutations affecting mismatch repair (MMR), BRAF 
V600E, and Her-2 have been shown to occur in both components of MiNEN, suggesting the interesting option of using the 
same targeted therapies during treatment as those used in ADC tumours[19,51,52]. In addition to these genes, others have 
been sequenced in a significant proportion within MiNEN, such as PTEN, PI3KCA and RB1[16,18,51,53].

Furthermore, endocrine tumour cells can be divided according to histomorphological criteria into small and large. The 
small cell morphology here is similar to that of small cell carcinoma elsewhere, that is, small, uniform and with round or 
oval nuclei. In contrast, large cell NECs (LCNECs) have a larger cell size than small cell carcinoma. Distinguishing 
LCNEC from small cell carcinoma may sometimes be difficult. The Ki-67 index may be useful as the rate of LCNEC 
ranges from 40% to 80%, while small cell carcinoma averages 80%. In MiNEN, the NEC component is more commonly an 
LCNEC than a small cell carcinoma[10,43,54].

Currently, there is no classification within the broad spectrum of MiNEN, even though it groups together hetero-
geneous components with a multitude of possible combinations that could have prognostic and therapeutic implications. 
Simply designating a tumour as MiNEN is insufficient and sometimes conveys little useful information. La Rosa et al[55] 
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used a division that can help us in the management of this disease: (1) High grade: NEC component is the most present; 
(2) Intermediate grade: Tumours in which the non-NE component is the most aggressive, such as ADC with a NET 
component; and (3) Low grade: Indolent tumours in which a NET is the most aggressive component.

METASTATIC DISEASE
In a study of 129 patients[56], 76.3% with MiNEN and 23.7% with NNE-NED, 80 underwent surgical removal of the 
primary tumour and lymph nodes (LN), and 34 with distant metastases underwent biopsy of both the primary tumour 
and the metastatic lesions. Of the patients with LN metastasis, 68.8% exhibited a pure NE or ADC/squamous carcinoma 
(AS) component in metastatic LNs, while 20% showed different components in different LNs, and only 11.2% exhibited 
both NE and AS components in the same LN. In the patients with distant metastases, 26.5% of the distant metastases had 
coexisting NE and AS components, 70.6% had a pure NE component and 2.9% had a pure AS component.

In the case of metastatic disease, both components can metastasise, but it is more common for the poorly differentiated 
component to do so (in most cases it is the NE component), and the histological subtype of the primary tumour is not a 
good predictor of the pattern of metastasis. It has been suggested that a second look at the biopsy be taken in the 
following situations[14,57]: (1) In the presence of synchronous distant metastases when the original sample is from the 
primary tumour; (2) In metastatic recurrence of a previously resected MiNEN; and (3) In development of new or rapidly 
growing metastatic lesions during treatment, in the setting of otherwise stable disease.

The most frequent metastatic locations are the liver followed by lung and LNs[31].

PROGNOSTIC
The NE component usually dictates the prognosis[58-60]. In retrospective analyses, the grade and the differentiation of 
the components have been shown to have a direct impact on survival[61]. According to initial classification proposed by 
La Rosa et al[5] the prognosis depends on the TNM and the type of tumour, and no differences were found in prognosis 
when comparing NEC and MANEC (P = 0.82), so it is assumed that the prognosis is determined by the endocrine 
component.

In the study by Laenkholm et al[62], in 50 patients with GEP-MiNEN, significant prognostic factors were disease stage, 
surgical resection and performance status at diagnosis. Further analysis of this study reveals that MiNEN had a median 
overall survival (OS) of 30 months compared with NET (50 months, P < 0.001), GEP-NEC (14 months, P = 0.001) and 
poorly differentiated ADC (18 months, P = 0.45)[21].

Another study[63] of resectable gastric cancer that included 503 NECs, 401 MiNENs and 2785 ADCs concluded that the 
5-year disease-free survival (DFS) was 47.5%, 51.1% and 57.8%, respectively. The shorter DFS of NEC and MiNEN 
compared with ADC was statistically significant, while the difference between NEC and MiNEN was not.

Chen et al[64] established as an independent prognostic factor, the presence of the NE component in over 50% of the 
tumour mass. In a multivariable analysis of a database by Milione et al[65], a Ki67 index of ≥ 55% in the NE component 
was established as an independent prognostic factor, reaching statistical significance with P < 0.0001. Other factors that 
reached statistical significance were tumour location (colorectal tumours had worse survival than pancreaticobiliary and 
gastroesophageal tumours), a mitotic count of 50/10 HPF, and mutations in the KRAS, BRAF, or TP53 genes, as 
previously discussed, and that they were more frequent than in pure ADC.

STAGING
TNM staging does not have a specific protocol for this type of neoplasm and is applied according to AJCC guidelines, 
using the same protocol as for the anatomical location in which the neoplasm appears. In cases where a NET is the most 
aggressive component, the protocol for NET from the same anatomical location is used[10].

TREATMENT
The therapeutic management of patients with MiNEN is confusing. Despite being recognised as a clinical entity by the 
WHO and the European NE Tumor Society, there are no specific validated treatment guidelines available.

The first step in deciding on the management is to present the case to a multidisciplinary committee at the time of 
diagnosis and jointly decide which attitude to adopt.

Localised disease
The objective is surgery with curative intent, with special importance placed on achieving adequate margins free of 
neoplasia (R0). The median OS for localized MiNEN, including local and advanced (stages I-III), is 39 months[66] and the 
median OS for stage IV is 11 months. In a study of 201 patients with surgically resected GEP NE tumours (68% NEC, 23% 
MiNEN, and 9% G3 NET), the median progression-free survival (PFS) after R0 resection was 10 months and the median 
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OS was 35 months; for cases with microscopically affected margins (R1), the median PFS was 8 months and the median 
OS was 22 months; and for patients with macroscopically affected margins (R2 resections), the median PFS was only 2 
months and the median OS was 8 months. These differences were statistically significant (R0 vs R1 vs R2, P < 0.001; R0 + 
R1 vs R2, P < 0.001). It is notable that among R0 resections, the tumour site did not affect the prognosis.

Neoadjuvant chemoradiation may be considered depending on the location of the tumour (for example, in the rectum) 
and whether the risk of local recurrence is high. Induction with chemotherapy alone followed by surgery is an option for 
locally advanced tumours with the goal of facilitating surgery, decreasing postoperative morbidity and delaying adjuvant 
therapy if indicated. In a study of 69 patients with locally advanced NEC (n = 50) or MANEC (n = 19) of the stomach who 
underwent gastrectomy with D2 lymphadenectomy, neoadjuvant chemotherapy (HR: 0.37, P = 0.025) was an 
independent factor affecting prognosis[67]. Although we only have case reports on MiNENs, in the pancreas and the 
rectum, neoadjuvant therapy would be justified following the guidelines for pure ADC in those sites. Regarding the type 
of chemotherapy, it would be more appropriate to use guidelines for the non-NE component, since induction is not 
recommended in NE neoplasms. This is one of the points that should be clarified as soon as possible.

The benefit of adjuvant therapy after resection of localised tumours has not yet been confirmed, although there are 
some retrospective studies that suggest favourable results, as summarised in Table 3[40,43,67-70].

However, we still do not know which chemotherapy regimen offers the most benefits in the adjuvant setting: Regimens 
targeting the non-NE component or those targeting the NE component. According to the studies we have reviewed, we 
must choose the regimen that targets the most aggressive component. In the case of NEC, we should prescribe four to six 
cycles of adjuvant chemotherapy with a platinum salt (cisplatin/carboplatin) plus etoposide, similarly to the small cell 
lung cancer (SCLC) protocol[71], and when the non-NE component is the more aggressive, we should choose the 
treatment regimen according to the location. Adjuvant therapy is not indicated when both components are low grade[72].

Following the above arguments, we summarise the adjuvant treatment recommendations in the algorithm presented in 
Figure 5.

Advanced and metastatic disease
The treatment of metastatic MiNEN should target the predominant neoplastic component of the metastatic disease rather 
than the predominant component of the primary tumour. In metastatic stages, the studies currently available recommend 
treating the most predominant and/or aggressive component, which in most cases is NEC[8].

Surgery should not be performed in locally advanced stages where R0 surgery is not guaranteed, and the disease 
should be treated as metastatic[59,73]. In such patients, neoadjuvant chemotherapy with or without radiation can be 
attempted, as mentioned above, for conversion to a resectable tumour, hence the importance of discussing the case in a 
multidisciplinary committee. In certain cases, such as CRC, induction chemotherapy can be performed for conversion 
surgery of liver metastases and/or surgical cytoreduction of the primary tumour[74].

As has already been stated, in disseminated disease, a biopsy is necessary in order to know which component has 
metastasised, since in most cases only one histological component metastasises. Depending on what the subtype is, a 
decision will be made on the most appropriate scheme. It is important to perform a rebiopsy in metastasic patients who 
have progressed beyond the first line of treatment to check which component has developed and/or mutated.

NEC as the more aggressive component
By analogy with SCLC, the first line in metastatic or unresectable disease should include systemic chemotherapy 
combining etoposide or irinotecan and a platinum salt[75]. At the molecular level, there is a greater expression of excision 
repair 1, a non-catalytic subunit of endonuclease, which participates in DNA repair in the NE component and suggests a 
better response to the combined treatment of platinum and etoposide[76], although there are studies showing results that 
are discordant with this molecular explanation. A multicenter retrospective study[77] of gastrointestinal NEC showed the 
benefit of irinotecan plus cisplatin (IP) over etoposide plus (EP) cisplatin. Of the 258 patients, 62% received IP, 18% EP 
and 14% FOLFOX. The response rates were 50% for IP and 28% for EP, and the median OS was 13.0 and 7.3 months for IP 
and EP, respectively. Therefore, an alternative first-line regimen is the irinotecan/cisplatin combination.

In a retrospective study of 101 patients with metastatic MiNEN, there was no significant difference in progression-free 
survival or OS between non-NE and NE chemotherapy regimens[78].

The optimal number of cycles is not known, although the SCLC guidelines state that 4 to 6 cycles of treatment should 
be administered, but it is advisable to continue as long as possible in order to achieve the maximum response, always 
taking tolerance into account[79].

If there few studies of the first line, after progression there are even fewer and the majority are case reports based on 
recommendations for other types of tumour. First-line treatment can be reintroduced if progression occurs more than 3 
months after discontinuation[73]. Otherwise, combinations of 5-fluorouracil and irinotecan, temozolomide[59], amrubicin
[80], or streptozocin (STZ)[81] in monotherapy are suggested. Temozolomide with or without capecitabine (CAPTEM), 
and bevacizumab was administered in the second line after cisplatin-based chemotherapy in a cohort of 25 patients with 
GEP-NEC with a response rate of 33% and a median OS of 22 months[82]. In another study of temozolomide in 
monotherapy in 28 patients with NEC, there was no response and the median survival was only 3.5 months, although the 
patients with Ki-67 lower than 50% did have better outcomes[83].

As noted previously, the amplification of KRAS, BRAF V600E, APC, MMR and Her-2 can occur in both components of 
MiNEN, raising the possibility of targeted therapies[10].

Some authors have reported other approaches, such as Lee et al[84], who present the case of a 61-year-old man 
diagnosed with stage IV MANEC of the colon with peritoneal dissemination who was treated, after progression to 
chemotherapy, with surgery plus hyperthermic intraperitoneal chemotherapy but died 9 months after surgery. Vanacker 
et al[19] prescribed high-dose induction chemotherapy with carboplatin, mitoxantrone and cyclophosphamide followed 



Díaz-López S et al. MiNEN in GEP tract

WJGO https://www.wjgnet.com 1174 April 15, 2024 Volume 16 Issue 4

Table 3 Adjuvant treatment in mixed neuroendocrine non-neuroendocrine neoplasms

Ref. Number Location Chemotherapy scheme Result

Wen et al[68], 
2020

n = 67 Biliary tract Adjuvant CT-RT after R0 (n = 22) vs only 
surgery (n = 29); platinum and 
fluoropyrimidine regimens

OS, P = 0.076

Nießen et al
[69], 2021

n = 13 Pancreatic Adjuvant after surgery (n = 11); 
gemcitabine = 9; platinum-etoposide = 2

At 17-month follow-up, 2 patients were alive with no evidence of 
disease, 2 were alive with disease and 9 had died from the disease. 
2 patients who had received NE regimens were alive

Zheng et al
[70], 2021

n = 777 Gastric Adjuvant after surgery (n = 198); 
unspecified regimen

DFS, P = 0.051

Watanabe et al
[43], 2016

- CCR Adjuvant after surgery (MANEC n = 15 vs 
ADC n = 23); platinum and 
fluoropyrimidine regimens

DFS, P = 0.268; there were no differences between them

Wang et al
[40], 2021

- Gallbladder Adjuvant after surgery (n = 15) vs only 
surgery (n = 15); capecitabine

DFS, P = 0.916

CT-RT: Chemotherapy and radiotherapy; R0: Adequate margins free of neoplasia; OS: Overall survival; NE: Neuroendocrine; DFS: Disease free survival; 
CCR: Colorectal cancer; MANEC: Mixed adeno-neuroendocrine carcinomas; ADC: Adenocarcinoma.

Figure 5 Adjuvant treatment recommendations. NET: Neuroendocrine tumours; NEC: Poorly differentiated neuroendocrine cancers; Non-NE: Non-
neuroendocrine; MiNEN: Mixed neuroendocrine non-neuroendocrine neoplasms.

by autologous stem cell transplantation, with DFS of 30 months at the time of publication. In the fourth line of treatment, 
Stueger et al[85] prescribed immunotherapy based on pembrolizumab in a patient with PDL-1 expression of 1%-5%. They 
reported 14 months of PFS at the time of publication. Semrau et al[86] present a stage IV rectal MiNEN with liver 
involvement treated with chemotherapy based on cisplatin plus irinotecan and fractionated radiotherapy, with complete 
remission at the beginning but hepatic progression after 3 months of follow-up. They reintroduced cisplatin plus 
irinotecan followed by stereotactic body radiotherapy in liver metastasis, resulting in complete remission with 5 years of 
DFS.

High grade non-NE as the more aggressive component
In this case, as in localised disease, management should follow the indications of the clinical guidelines according to the 
location of the primary tumour.

NET G1, G2 and G3/low non-NE component
The treatment should be similar to that of “pure NETs”. Firstly, somatostatin analogues have been proposed for MiNENs 
with NET G1 and G2 components, since the expression of somatostatin receptor type 5 is 81.8% and 60% in G1 and G2, 
respectively[47]. Radiotherapy with radionuclides (PRRT) is considered at progression, which has demonstrated a 
survival benefit, and sunitinib or everolimus in successive lines[75].

In NET G3, the treatment is similar to that of pure NETs and is based on chemotherapy. First-line STZ with 5-
fuorouracil, or temozolomide and CAPTEM are the preferred treatment options. In subsequent lines, it is possible to use 
FOLFOX or everolimus or, if possible, PRRT[75].
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Following the above arguments, we summarise the metastatic treatment recommendations in the algorithm presented 
in Figure 6.

Figure 6 Metastatic treatments recommendations. NET: Neuroendocrine tumours; NEC: Poorly differentiated neuroendocrine cancers; Non-NE: Non-
neuroendocrine; M: Month; 1L: First line treatment; 2L: Second line treatment; FOLFIRI: Irinotecan plus 5-fluorouracil; CAPTEM: Capecitabine plus temozolamide; 
BV: Bevacizumab; STZ: Streptozocin; MMR: Mismatch repair; SSTR-5: Expression of somatostatin receptor type 5; PRRT: Radiotherapy with radionuclides; AS: 
Somatostatin anologues; FOLFOX: Oxaliplatin plus 5-fluorouracil.

CONCLUSION
There are different treatment strategies but there are, currently, no validated protocols or clinical guidelines on the 
management of this disease, although most authors propose treating MiNEN with the high-grade NE component as the 
treatment target. In any case, the lack of high-quality scientific evidence, based on randomised clinical trials, makes it 
essential to deepen our knowledge of this group of neoplasms so that we can develop a more effective approach to 
identifying the best treatment strategy and thus improve the current poor results. We also have to bear in mind that over 
the last two decades there have been many changes in the definition of this type of neoplasm, which has hindered the 
design, development and execution of large-scale clinical trials. It would be important to reach a general consensus on 
their diagnosis in order to construct a classification that remains stable over time and facilitates the design of clinical trials 
that, due to their low incidence, will require long recruitment periods.
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