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DISCLAIMER 

 

These ESCP guidance documents were produced by the relevant tumour group or specialist 
committee as recommendations on current best practice. The ESCP guidance documents are 
not clinical trial protocols.  

 

The interpretation and responsibility of the use of ESCP guidance documents lies fully with the 
user who retains full responsibility for the use of these guidance documents and his actions 
and (treatment) decisions based thereon, such as, but without limitation thereto: checking and 
prescribing certain doses, checking prescriptions, etc. A user should never base its decision 
solely on the content of these guidance documents and should always check any other relevant 
medical information that is available and make appropriate use of all relevant medical 
information. 

 

These guidance documents have been made publicly available by SIOP Europe – the 
European Society of Paediatric Oncology and the European Reference Network for Paediatric 
Oncology (ERN PaedCan). It is the responsibility of the user who downloads these documents 
to make sure that: 

 

· their use within the Paediatric Clinical Unit / Hospital is approved according to the 
local clinical governance procedures. 
 

· appropriate document control measures are in place to ensure that the most up-to-
date locally approved versions are considered. 
 

· any anomalies or discrepancies within the documents are immediately brought to the 
attention of the relevant special interest group chair and the European Clinical Study 
Group who has developed the ESCP guidance document. 

 

Every care has been taken whilst preparing these documents to ensure that they are free of 
errors. Nonetheless, SIOP Europe and ERN PaedCan cannot be held liable for possible errors 
or mistakes in these guidance documents, nor can SIOP Europe and ERN PaedCan be held 
liable for any kind of damage resulting out of the use of these guidance documents.  
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1. Background and rationale 

1.1.0 Summary 

Pediatric very rare tumors (VRT) constitute an extremely heterogeneous group of neoplasms. Some of 

them are typical for pediatric age, while others more commonly arise during adulthood and only rarely 

develop in children. Using the definition any solid malignancy or borderline tumor characterized by an 

annual incidence < 2/million children <18 years of age, the European Cooperative Study Group for 

Pediatric Rare Tumors (EXPeRT) has initially identified a number of pediatric VRT (1). Due to the low 

number of patients, it is very difficult – or even impossible - to conduct clinical trials on them, and this 

makes it demanding to develop to evidence-based treatment guidelines. Consequently, the treatment 

of patients with VRT is often individualized.   

 

Background: 

Neuroendocrine tumors (NETs) of the appendix, formerly known as carcinoid tumors, represent a rare 

entity. They are slow-growing tumors, characterized by an indolent clinical course. Although rare in 

children and adolescents, NETs are nevertheless the most common gastrointestinal (GI) epithelial 

tumors in this age group and are usually an incidental finding at histology after an appendectomy (2,3).  

The precise incidence in relation to the total number of appendectomies is not available. In adults, it has 

been estimated to be around 0.2%, while the frequency in children has been reported to be 0.169% of 

all appendectomies (4,5). A recent study estimated an incidence rate of 0.4% of all appendectomies 

performed in eight tertiary hospitals in the United States (6). Therefore, the general incidence has been 

reported in a range between 1:100,000 and 1.14:1000000 children per year (3,7,8). 

The diagnostic workup and treatment for these tumors, when occurring in children, have not yet been 

standardized. 

Although tumor size is considered the main prognostic variable, as surrogate marker for predicting 

micrometastases in regional lymph nodes (without impact on prognosis), to define the aggressiveness 

of the treatment approach, it remains to be established a precise pediatric cut-off that requires 

treatments more intensive than the simple appendectomy (2,3,9-11). The majority of authors have 

suggested that the aggressive therapy generally indicated in adults may be not justified in young patients 

as only one relapse has been described in pediatric patients (2-4,9). 

  

Histopathological risk factors deemed to have a prognostic value are reported in older literature and in 

adult guidelines. According to these publications, in adult patients, secondary right hemicolectomy 

(RHC) in order to allow an adequate mesenteric lymph nodes dissection should be performed for tumors 

with size equal to or more than 2 cm in diameter (12-15), involvement of the mesoappendix (11,13,16-

18), vascular or lymphatic invasion, elevated mitotic index or high proliferative index (Ki-67) (11,19), and 

R1 resection. As an alternative for RHC, also partial coecectomy or ileocecal resection (ICR) may be 

indicated for R1 tumors (20).  
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Nevertheless, there is currently no evidence of a prolonged overall survival (OS) and event-free survival 

(EFS) after RHC compared to the group of patients with above mentioned risk factors, who did not 

receive any kind of secondary surgical treatment (17,21). In addition, two recent meta-analyses (22,23) 

highlighted that bowel function problems are common in adults undergone right or left colon resection 

for cancer, and they seem to remain stable over time. Very few recommendations have been developed 

in children and adolescents. 

 

 

Objective: 

To establish internationally harmonized consensus recommendations for the diagnosis and treatment 

of children and adolescents with NETs of the appendix (“Standard of care recommendations for children 

with VRT”).  
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1.1.1 Background  

Appendiceal NETs are rare with a prevalence of 0.169% reported by Doede et al. (5). Parkes et al. 

reported an incidence of 1.14 per million children per year (7). Male and female ratio is slightly 

imbalanced toward female sex (4). 

In the pediatric population, a systematic review lead by Njere and colleagues, of a total of 958 published 

cases up to 2018, found a 100% OS and EFS (4), and the same results were found, more recently, in 

another systematic review focused on “high risk” cases (incomplete resection, tumor at base of 

appendix, grade 2 NET, lymphovascular or >3 mm mesoappendiceal invasion of tumor cells) (9). More 

recently, a Polish case series (24) reported a patient who suffered two local recurrences (both 

successfully treated with surgery only), and, in a German case series retrieved from insurances 

databases, a case with distant metastatic spread at diagnosis was included (25), but for these cases 

available data are very limited. These are, so far, the only cases of relapsed and metastatic appendiceal 

NETs reported internationally. To date, there are more than 1000 published cases with no reported 

mortality and an estimated relapse rate of less than 0.1% (4,24,25).  

In the pediatric age group, metastases involving only regional lymph nodes are reported (4,9,26,27). 

These nodal lesions are represented by microscopic foci of NETs, and their prognostic value is still to 

be determined as well as their role in the natural history of the disease (9,26-28). 

Historically, a proportion of these patients were elected to a second surgery, mostly represented by RHC 

with mesenteric lymphadenectomy, in consideration of the presence of known risk factors (size >1.5 or 

2 cm; tumors of the appendiceal base with or without suspicious residuals, mesoappendiceal invasion, 

lymphovascular invasion, serosal breach); this approach is historically derived from adult guidelines. 

This has represented an overtreatment of the patients with benign clinical course regardless of the 

presence of risk factors and/or whether a second surgery is performed (2-4,9). Moreover, despite clinical 

evidence, the appeal to more extensive surgeries is occasionally still present in recent publications 

(10,26,31-34). 

Although the evidence is retrieved almost exclusively from retrospective data and some larger 

prospective studies, the 5-year OS for children affected by appendiceal NETs is estimated to be 100% 

and the EFS slightly less than 100% (with only one patient presenting a local relapse reported so far): 

EFS and OS remain 100% also when considering only “high risk” cases as defined by van Amstel and 

colleagues (4,9,28). These excellent outcomes strongly suggest that a more conservative approach 

should be considered as the gold standard. 

Most pediatric papers published in the last years have disputed the need of a second surgery (2-

4,21,33,34) including RHC and less extensive procedures (limited ileocecal resections and/or 

cecectomies), but also of prolonged follow-up (2,4) after diagnosis. 

National recommendations for diagnosis, treatment and follow-up of NETs of the appendix in pediatric 

age are available in France, Italy and Germany (2,3,11). The latter recommended a more aggressive 

approach, suggesting RHC for tumors >1.5 cm in diameter in consideration of the rate of observed 

lymph node metastasis in order to prevent distant metastasis. The national groups of Italy and France, 



NEUROENDOCRINE TUMORS 
OF THE APPENDIX 

 Standard Clinical Practice 
document 

 

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2a) 5 

on the other hand, did not suggest RHC or other second surgery for any case, also when tumor’ size 

exceeded 2 cm, and, in addition, de-escalated progressively the burden of follow-up investigations 

considering the absence of relapse risk. The German group recently published an analysis, 

demonstrating that neither tumor size >1,5 cm nor other associated risk factors correlated with disease 

recurrence or secondary metastatic spread in the subgroup of patients treated with appendectomy only 

(35). There was one patient with probable R1 resection due to adhesion to mesoappendix, who 

underwent second surgery. Residual tumor tissue was detected in the specimen. In 19 children with R1-

, R2- or unclear resection status, no residual tissue of the primary tumor was detected (35). 

In the adult population, the situation is different, being RHC advocated for all tumors larger than 2 cm in 

diameter and tumors >1 and <2 cm with associated risk factors.    

The European Neuroendocrine Tumor Society (ENETS) guidelines, last published in 2023, recommend 

appendectomy alone for a well-differentiated appendiceal NET ≤2 cm and RHC in tumors >2 cm, or in 

tumours >1 and <2 cm with unclear margins, and high G2 and G3 (36). In addition, it is suggested that 

ileocecal resection may be an alternative to RHC in pediatric patients (36). 

The North American Neuroendocrine Tumor Society (NANETS) guidelines, last published in 2010, 

recommend RHC in adult patients with evidence of a tumor invasion at the base of the appendix, with 

tumors >2 cm, with indeterminate size, with incompletely resected tumors, with lymphovascular 

invasion, and with meso-appendiceal invasion. In addition, RHC is recommended in patients with 

intermediate to high-grade tumors, with mixed histology, and with nodal involvement at appendectomy. 

However, they do not recommend applying these guidelines to the pediatric population, since different 

clinical behavior and outcomes have been reported (37).  

Other published national guidelines are available, and the recommendations for adults therein are in 

line with those proposed by these two international societies (38-40). 

Despite this suggested aggressive approach, also in the adult world, there is a debate regarding the 

benefits which RHC may add in the clinical course of well-differentiated appendiceal NET. Data 

supporting a less aggressive approach have been reported since early 2000’ (18,41), nonetheless this 

debate has so far not led to a change in the clinical management of adults affected by appendiceal NET 

with recurrence and mortality rates ranging around 91-96% (42-45). The presence of conflicting data is 

probably due to the rarity of these neoplasms and to the fact that, in the largest case series from national 

registries, it is not often possible to distinguish well-differentiated forms from undifferentiated or mixed 

tumors and report correctly whether the mortality may be due to tumor progression or other causes. In 

the last years, however the aggressive approach suggested by international guidelines has been 

partially considered leading to the overtreatment of these patients (46-50). Pawa and colleagues in 2017 

highlighted how the current adults’ guidelines are really effective in identifying patients at risk of nodal 

metastases. At the same time, they underlined that the impact of nodal disease on patients’ EFS and 

OS is still uncertain (46). Similar results have been shared by mono-institutional analyses performed in 

national centers of excellence (47-49). A European retrospective multi-institutional cohort study, focused 

on well-differentiated appendiceal NETs between 1 and 2 cm in size, found that RHC does not confer 

any advantage after appendectomy in completely resected NETs of 1–2 cm, and that regional lymph 
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node metastases are clinically irrelevant although present in up to 20% of their cohort (50). The 

appropriate approach for incompletely resected well-differentiated NETs and for NETs larger than 2 cm 

remains elusive, given the fact that, also in these subgroups, regional lymph node metastases may be 

similarly of no clinical significance (47-53). 

 

Therefore, appendiceal NETs, both in pediatric and adult age, are indolent tumors, which may involve 

locoregional lymph nodes in a discreet rate (up to 20% in adult series, and 10-15% in pediatric age) and 

exceptionally spread to distant sites, though the clinical course seems to be remarkably better in children 

and adolescents (since metastatic spread and cancer-specific mortality are virtually absent in this 

group). The reasons behind this unexpected indolent course, compared to NETs occurring in other GI 

and non-GI sites, are largely unexplained: a favourable biology or an early diagnosis (appendiceal NETs 

may be removed/detected earlier assuming they can cause appendicitis) could be plausible 

explanations, but so far, they are not sufficient. 

Conversely current data demonstrate that the vast majority of patients are cured by appendectomy alone 

rendering further surgical approaches to prevent local or distant recurrences or to benefit higher EFS or 

OS not necessary. 

 

Here we present the internationally harmonized consensus recommendations for the diagnosis and 

treatment of children and adolescents with NETof the appendix established by the European 

Cooperative Study Group for Pediatric Rare Tumors (EXPeRT). These recommendations are primarily 

focused on well-differentiated NET of the appendix, since high grade tumors, poorly differentiated 

entities/neuroendocrine carcinomas (NEC) and tumors with mixed histology (Mixed Neuroendocrine 

Non Neuroendocrine Neoplasms - MiNEN, Goblet Cell Carcinoids - GCC) are only exceptionally 

observed in the pediatric and adolescent age and should be treated according the existing guidelines 

for the adult population.  
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2. Methodology 

According to the Consensus Conference Standard Operating Procedure methodology, the levels of 

evidence can be classified from Level I to V and the grades of recommendation A to E (Table 1) (54). 

Levels of Evidence  

I  Evidence from at least one large randomized, controlled trial of good methodological quality (low 
potential for bias) or meta-analyses of well-conducted randomized trials without heterogeneity 

II  Small, randomized trials or large randomized trials with a suspicion of bias (lower methodological 
quality) or meta-analyses of such trials or of trials with demonstrated heterogeneity 

III  Prospective cohort studies  

 

IV  Retrospective cohort studies or case–control studies  

 

V  Studies without control group, case reports, expert opinions  

 

Grades of Recommendation 

A  Strong evidence for efficacy with a substantial clinical benefit, strongly recommended  

 

B  Strong or moderate evidence for efficacy but with a limited clinical benefit, generally 
recommended  

C  Insufficient evidence for efficacy or benefit does not outweigh the risk or the disadvantages 
(adverse events, costs, ...), optional  

D  Moderate evidence against efficacy or for adverse outcome, generally not recommended  

 

E  Strong evidence against efficacy or for adverse outcome, never recommended  

 

Table 1. Levels of evidence and grades of recommendation (adapted from the Infectious Disease 

Society of America-United States Public Health Service Grading System) 

 

EXPeRT members recognized that due to the rarity of this tumor, no evidence of Level I to II exists. 

Therefore, recommendations for VRTs are developed based on the evidence collected from some 

published prospective studies (Level III), but more frequently retrospective series (Level IV), case 

reports (Level V) and personal expertise (Level V). In addition, the “strength” of recommendations will 

be categorized by additional grading (Grade A to E). 

 

To identify tumors that need shared recommendations, EXPeRT members designed the following 

procedure: 

- Identification of the tumor of interest on the basis of its relevance, and previous EXPeRT experience, 

(i.e., data analysis and publication). Tumors should be classified as VRT (i.e. < 

2/100.000/inhabitants/year), not already analyzed in previous Expo-r-Net project 
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(pleuropneumoblastoma, pancreatoblastoma, thymic tumors, rare sarcomas), not included in specific 

international protocols and frequent enough to be of interest1. 

- Designation of two main coordinators for each VRT based on their experience (data analysis, 

publications, personal experience).  

 

Coordinators must: 

- Analyze the medical literature and select the relevant papers.  

- Propose a series of recommendations in the form of a first draft of recommendations.  

- Identify the main diagnostic and therapeutic problems for the designated VRT. The first drafts will be 

shared and discussed, along with the relevant publications, into a selected expert group of EXpERT 

members and annotated. 

- A mature version of recommendations will be produced, taking into account proposals from the group 

of selected EXPeRT members.  

- The annotated draft will be then proposed to external experts identified by the coordinators based on 

a recognized experience on the tumor (pediatrician, medical oncologist, radiation oncologist, 

surgeon…). 

- The final version will be validated by the whole group. In case of remaining disagreements, a vote will 

be done, during a physical consensus meeting, to agree on in a final consensus. 

- Validated version will be submitted for publication in an open-source peer review journal. 

 

The final document including recommendations will be available on EXPeRT website. 

 

 

 

 

NB: These guidelines may change over time according to new data available. Local clinicians remain 

responsible for the care of their patients. The EXPeRT members are not responsible for results or 

complications related to their use. If necessary, medical discussions are possible with EXPeRT 

members of these groups via the EXPeRT website: https://vrt.cineca.it 
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3. Patient group  

 

3.3.1 Diagnostic Criteria 

NETs of the appendix are mostly diagnosed by the pathologist as an incidental finding, after the 

appendix is removed due to appendicitis or as a side procedure performed during another abdominal 

surgery. Therefore, clinical manifestations are those of appendicitis, such as abdominal pain and fever, 

and leukocytosis.  

The pathologic criteria according to the most recent WHO classification (Appendix 1) classifies those as 

well-differentiated neuroendocrine tumors (low G1, intermediate G2, and high grade G3 NET), 

neuroendocrine carcinomas (large cell type – LCNEC, and small cell type - SCNEC), and Mixed 

Neuroendocrine Non-Neuroendocrine neoplasms (MiNEN, including well-differentiated tumors and 

poorly differentiated tumors; “goblet cell carcinoid” are adenocarcinomas and not MiNEN) (26). 

Appendiceal NETs are staged as per the AJCC/ENETS staging system (Appendix 1) that was recently 

upgraded to the 9th edition (55). 

Carcinoid syndrome (CS) is defined as “chronic diarrhea and/or flushing in the presence of systemic 

elevated levels of serotonin or its metabolite 5-hydroxyindolacetic acid (5-HIAA)” (56). It is reported to 

be associated to well-differentiated NETs mostly originating from the GI tract, and less frequently from 

lung, ovary, pancreas, or unknown origin. Other symptoms may include bronchospasm or abdominal 

pain. Since serotonin and other hormones produced by the tumor and causing the onset of CS are 

inactivated by the liver, CS is a sign of a large secreting tumor burden bypassing the portal flow and 

usually equalizing bulky liver metastasis. 

CS has not been described in pediatric age. Njere and colleagues, reported in the systematic review12 

children with flushing (2/12 also present diarrhea), but without evidence of large tumor burden 

demonstrating CS (4). Since a massive metastatic involvement of the liver may be seen only 

exceptionally in pediatric age, other causes of flushing or diarrhea should be taken into consideration 

(56).  

 

3.3.2 Imaging (after appendectomy) 

3.3.2.1 Primary tumor and its loco-regional tumor extension: 

 

Imaging after appendectomy seems to have a limited role since the resolution of ultrasound, computed 

tomography (CT) and magnetic resonance imaging (MRI) is hardly useful to detect residual disease 

smaller than 1 cm or nodal micrometastasis defined as a metastatic focus with a size between 0.2 and 

2.0 mm, and represent the only reported extra-appendicular possible disease in these patients  (57,58); 

similarly, somatostatin receptor imaging (SRI) techniques might miss or underdetect lymph node 

micrometastases, and reports of the pitfalls of SRI have been published (59-64). 
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However, in a recent adult study (60), it has been underlined how SRI may have two major advantages: 

positron emission tomography-CT (PET/CT) using 68Ga-labeled somatostatin analogs (i.e. [68Ga]Ga-

DOTA-TOC and [68Ga]Ga-DOTA-TATE) reveal several additional metastases compared to conventional 

radiological methods (CT/MRI); and demonstration of tumor receptor expression may select patients 

eligible for peptide receptor radionuclide therapy (PPRT). 

In the past, 111In-Pentetreotide scintigraphy (OctreoScan®) was widely used in the post-appendectomy 

staging of pediatric patients with appendiceal NETs, but it is universally recognized that OctreoScan® 

is nowadays replaced by SRI-PET study such as [68Ga]Ga-DOTA-TOC and [68Ga]Ga-DOTA-TATE. 

De Lambert and colleagues reported that none of their patients had abnormal octreotide scintigraphy, 

even those with positive lymph nodes on pathological examination after secondary surgery. Volpe et al. 

published a case report of a 5-year-old child with a 5 cm-diameter NET of the appendix with one positive 

lymph node and normal octreotide scintigraphy (2). In the Italian TREP Project series, Virgone reported 

a patient with a positive octreotide scintigraphy who underwent without positive nodes at second 

surgery, and another patient, with a positive OctreoScan® and abnormal levels of 5-hidroxyindolacetic 

acid (5-HIIA), who had a node positive for micrometastasis at second surgery (3). Boxberger et al. 

concluded, in their prospective study on 237 patients, that octreotide scintigraphy was not sensitive 

enough to be routinely suggested (11).  

 

In almost all pediatric patients, however, nodal micrometastases are the unique possible target and, 

since the resolution of both conventional and functional imaging is suboptimal for this aim, there is no 

evidence to support the routine utilization of both conventional and SRI imaging techniques [Level IV; 

Grade E].  

A cautionary attitude can be accepted in patients with one or a combination of risk factors in pediatric 

age:  

- R1/microscopic residuals (tumors located to the base of the appendix) 

- Size >2 cm 

- Grade >2 

- Positive nodes at the time of appendectomy. 

In these patients a postoperative abdominal MRI (suspicious microscopic residuals, size >2 cm, positive 

nodes found at the time of appendectomy), or SRI (tumor grade >2 or NEC, suspicious microscopic 

residuals), or PET/MRI-CT (tumor grade >2 or NEC, suspicious microscopic residuals) are not 

recommended but can be performed at discretion of the treating physician and/or following 

Multidisciplinary team (MDT) discussion [Level IV; Grade C] 

    

3.3.2.2 Distant metastasis  

The initial stage assessment should be limited, as only one case of metastatic disease in the pediatric 

population has been reported so far. In the very rare case when clinical metastatic spread is suspected 

(25), it should include: 
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- MRI scan of the abdomen.  

- Functional imaging (SRI): SRI-PET studies such as [68Ga]Ga-DOTA-TOC and [68Ga]Ga-DOTA-

TATE; PET-MRI with hepatospecific contrast agents when liver metastases are suspected (64); 

PET-CT when site of metastases is thought to involve mesentery, bone or lungs. 

- Laboratory investigations including serum 5-HIIA, Chromogranin A (CgA), Neuron-specific 

Enolase (NSE). [Level V; Grade C] 

 

3.3.3 Histopathology 

Careful histopathological evaluation should be undertaken, and doubtful cases should be referred for 

second opinion to tertiary centers [Level IV; Grade A].  The histopathological work-up varies according 

to the type of specimen submitted and is performed according to standard routine methods. For 

appendectomy specimen, the entire appendix should be processed [Level IV; Grade A]. Conventional 

hematoxylin and eosin (HE) stain and immunohistochemistry (IHC) forCgA, synaptophysin and Ki-67 

(MIB-1 clone) should be performed to allow proper grading, staging and margin assessment (65). Other 

IHC test may be performed and include hormones (serotonin, Glycentin and Peptide YY [PYY]) for 

distinguishing serotonin-producing enterochromaffin-cell (EC) versus L-type cell tumors and 

somatostatin receptor type 2/5 (SSR2/5). The report should contain the following informations: type of 

resection, tumor site, tumor size, tumor type (NET, NEC, MiNEN) and grade  (65), stage (AJCC 9th ed) 

(54), mitotic index and Ki-67% in clear, infiltration level, resection margin(s) status, invasion of vessel 

(hematic and lymphatic) and nerves, number of lymph-nodes and number of positive lymph nodes (66) 

[Level IV; Grade A]. 

 

3.3.4 Molecular pathology 

There are no recommended molecular tests for appendiceal NETs (67).  

. 

3.3.5 Additional assessments (after appendectomy) 

Serum levels: 

• CgA: generally in normal range, since levels correlate with tumor load 

• NSE: utility not confirmed 

Urinary levels: 

• 5-HIIA: not recommended unless CS is suspected 

 

Traditionally, laboratory investigations included the measurement of the urinary levels of 5-HIIA, which 

are elevated in case of bulky residual disease or large liver metastases, but none of these conditions 

have been encountered in the pediatric population. It is therefore reasonable to avoid any laboratory 

marker measurements in the follow-up of these patients [Level IV; Grade D].    
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4. Treatment details 

4.3.1 General considerations 
- MDT consultation is mandatory at diagnosis and during therapy for those patients with tumors 

presenting with risk factors (size >2 cm, suspicious residuals, grade 3, positive nodes found at 

appendectomy, suspicious nodal and distant metastases, local relapse, CS) as reported below 

[Level IV; Grade A]. 

- Patients/families should be offered to participate in a prospective clinical trial (or in a 

registry) when available, with data collection in national or international databases to improve 

the knowledge of this disease [Level IV; Grade B]. 

- Post-appendectomy treatment of NET of the appendix should be avoided as much as possible, 

since the outcome of these entities in the pediatric population is generally favorable 

irrespectively of the extent of a second surgery and the presence of risk factors [Level III; Grade 

B]. 

The treatment flowchart proposed by the PARTNER group is detailed in Appendix 2. 

4.1.2 Chemotherapy 

NET of the appendix can usually be cured by resection only. In case of distant metastases in pediatric 

patients, re-assessment by an experienced pathologist is strongly advised for aiming at excluding 

appendiceal NEC and MiNEN. In case of NEC, MDT discussion including among others adult 

oncologists and nuclear radiologists is mandatory to consider individual treatment options based on 

tumor characteristics, including systemic treatment analogue to the treatment of colonic 

adenocarcinoma [Level IV; Grade B]. 

3.1.3 Local treatment (after appendectomy) 

As mentioned, appendectomy alone seems to be curative in all pediatric patients with NET of the 

appendix, irrespectively of presenting risk factors [Level III; Grade A]. Therefore, the need for a second 

surgery in this age group is largely debated and it should be reserved only to a highly selected subgroup 

of patients after MDT discussion.  

The risk factors that could be taken into consideration in the pediatric population are [Level IV; Grade 

B]: 

- R1/microscopic residuals (tumors located to the base of the appendix) 

- Size >2 cm 

- Grade >2 

- Positive nodes at the time of appendectomy 

- Suspicious secondary lesions found at postoperative imaging 

Other risk factors as reported by adult guidelines seem not to apply to the pediatric population [Level III; 

Grade E]: 

- Lymphovascular invasion 
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- Serosal breach (perforated appendix) or tumor rupture 

- Invasion of the mesoappendix  

A second surgery may be performed but with different aims and results: 

- RHC: it is aimed to improve local control, and it allows a complete regional lymphadenectomy 

- Ileocecal resection: it is aimed to improve local control and it allows only a partial regional 

lymphadenectomy 

- Partial cecectomy or pull string-suture removal: local (primary tumor) control only 

 

3.1.3.1 Appendiceal NET without risk factors (<2 cm, completely resected) 

In this group of patients, a second surgery is discouraged as no benefit in terms of OS and EFS can be 

retrieved from the literature. In particular, tumors between 1 cm and 2 cm in major diameter are properly 

cured by appendectomy alone, and the suggestion to treat these patients considering younger age as 

a risk factor, as argued in the ENETS guidelines, is not supported by clinical evidences [Level III; Grade 

A]. 

 

3.1.3.2 Appendiceal NET with risk factors (serosal breach/tumor rupture, mesoappendiceal invasion, 

lymphovascular invasion) 

These findings may be present in up to 20% of cases, alone or in combination (serosal breach/tumor 

rupture, mesoappendiceal invasion, lymphovascular invasion). As mentioned before, though they are 

considered risk factors in adult guidelines, there is no evidence that these are associated with higher 

risk in the pediatric age group. Appendectomy alone should be considered curative in these patients 

[Level III; Grade A]. 

 

3.1.3.3 Appendiceal NET with size >2 cm 

In this group of patients,a  second surgery did not have an impact on OS and EFS. Appendectomy alone 

should be considered curative in these patients [Level IV; Grade A]. 

 

3.1.3.4 Appendiceal NET with histologically proven incomplete resection or located to the base of the 

appendix (suspicious microresiduals) 

Around 6-7% of NETs are located at the base of the appendix and/or are treated with a marginal 

resection. Traditionally, in these patients a re-excision has been performed: in those who underwent 

RHC or a limited cecal resection, residual tumors or positive nodes were detectable only in a minority 

of cases (around 6-10%%) (2-4,9,35). In addition, patients with the same indications and observed 

without second surgery did not experience local or distant relapse, and are in complete remission even 

at longer follow-up. In addition, the presence of nodal histological involvement does not correlate to the 

patient outcome and should not be a surrogate marker to decide the need of RHC (2-4,9,35). 
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These data suggest that appendectomy alone is sufficient, and no second surgeries should be deemed 

necessary [Level IV; Grade D]. However, MDT discussion is advised on a local and/or on a national 

level, if needed to be discussed the role of limited complementary cecectomy/ileocecal resection in case 

of R1 resection [Level IV; Grade B].  

 

3.1.3.5 Appendiceal NET with nodal involvement at appendectomy 

One to 2% of cases may have positive nodes found at appendectomy when the mesoappendix is 

removed together with the appendix. However, once again, in children there is not evidence proving that 

nodal microfoci of appendiceal NET may lead to lower EFS and OS, and most reported cases were only 

observed with an uneventful follow-up (4,9,11,35). 

These data suggest that appendectomy alone is sufficient, and no second surgeries should be deemed 

necessary [Level IV; Grade D]. However, MDT discussion is advised on a local and/or on a national 

level [Level IV; Grade B]. 

 

3.1.3.6 Appendiceal NET with suspicious nodal or distant lesions 

Patients with these characteristics are very rarely observed. In the series published by Virgone and 

colleagues (3), two patients had a second surgery because of a suspected liver metastasis and of SRI-

positive nodes, respectively: the liver lesion was found to be a focal nodular hyperplasia (FNH) and the 

node was positive for NET micrometastases. Since in pediatric age loco-regional nodal metastases have 

no impact on EFS and OS and the occurrence of distant metastases has not been reported so far, 

appendectomy alone may be considered sufficient when nodal metastases are suspected (35). [Level 

IV; Grade B]  

Biopsy/second surgery of distant lesions may be indicated when clinical and radiological data do not 

allow to rule out distant metastases. However, a central review (or second review) of the initial diagnosis, 

and MDT discussion are always recommended on a local and/or on a national level [Level IV; Grade B].  

 

3.1.3.7 Appendiceal NET grade 3  

G3 NET are extremely rarely encountered in children and adolescents: only 2 patients with G3 NET 

have been reported so far and both did well after appendectomy alone (22). 

Appendectomy alone may be considered sufficient in most cases, and no second surgeries should be 

necessary. However, MDT discussion is always recommended on a local, and/or on a national level, if 

needed, and when other risk factors are present (R1, size > 2 cm). In addition, follow-up is recommended 

in these subset of patients. [Level V; Grade B] 

 

3.1.3.8 Local Relapse 
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Only one patient with a local relapse has been reported so far (24): the patient underwent resection of 

the relapse (located to the recto-vesical pouch, G1 well-differentiated NET) and achieved second 

complete remission. 

Surgery should be considered as the treatment of choice [Level V; Grade C], but MDT discussion is 

always recommended on a local, and/or on a national level[Level V; Grade B]. 

 

3.1.3.9 Poorly differentiated NEN (neuroendocrine carcinoma) and other histology 

These very rare histologies (NEC, MiNEN) usually show more aggressive course and should be 

considered malignant tumors. There are no data regarding the onset or the real incidence in pediatric 

age and even in the adolescent group. Appendiceal goblet cell carcinoid is no longer considered as a 

neuroendocrine tumor, and in the last WHO classification is identified as goblet cell adenocarcinoma 

(68,69). The existing guidelines for adults do recommend treating them as colonic adenocarcinoma. 

Referral to the adult oncology team is recommended to plan properly any diagnostic and therapeutic 

strategy. [Level IV; Grade A]. 

 

 

 

 

Discussion by a Multidisciplinary Team (MDT) is highly recommended in case of R1 resection, 

tumors larger than 2 cm, high grade lesions and NEC, MINEN, and in those with suspicious residual at 

the post-appendectomy investigations (imaging and laboratory assessment), when performed. [Level V; 

Grade B]. 

 

 

 

 

5. Assessment in case of distant metastasis 

Patients with metastatic disease should undergo clinical and radiological evaluation before, during and 

after the end of treatment. Contrast-enhanced CT scan with , or MRI, or PET/MRI-CT may be adopted 

depending on the primary tumor location. Other imaging evaluation should include all known metastatic 

sites and should be considered depending on clinical evaluation [Level V; Grade B].  

Due to the rarity of metastases, biopsy with histopathology analysis of all distant lesions should be 

performed to confirm the diagnosis [Level V; Grade B].  
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6. Side effects associated with treatment  

Type of treatment Main side effects 

Surgery (right hemicolectomy, ileocecal 

resection) 

General complications: bleeding, surgical site 

infection 

Short term complications:  

- ileus  

- anastomotic leak  

- stricture 

- ureteral injuries  

Long term complications 

- augmented intestinal motility (loss of the 

ileocecal valve)  

 

6. Supportive treatment 

 

After surgery, general supportive postoperative treatment (i.e., analgesia, GI motility, nutrition, wound 

surveillance and scar nursing) are recommended [Level V; Grade A]. 

 

7. Genetic considerations 

Diets and colleagues (70) recently reported a subset of patients with appendiceal NET and 

characteristics suspicious for a cancer predisposition syndrome, but only one patient was found to have 

familial adenomatous polyposis (FAP). Interestingly, they reported up to four patients with a multifocal 

tumor, which is a very rare occurrence in pediatric appendiceal NETs. In addition, they demonstrated a 

higher incidence of Crohn´s disease. The authors hypothesized that the finding of an appendiceal NET 

in patients affected by FAP or Crohn´s disease may be explained by three different theories:  

- Higher number of colectomies in these patients which may lead to more incidental findings of 

appendiceal NETs 

- Chronic inflammation which may lead to hyperstimulation of endocrine cells resulting in cell 

hyperplasia and tumor development 

- Common genetic factors which may predispose to both conditions. 

Moreover, a possible genetic driver in the onset of some appendiceal NETs is supported by the finding 

of one familial case (71). 

As mentioned, no specific genetic predisposition has been reported to date. In this context, there is no 

specific need for genetic counselling in pediatric appendiceal NETs [Level IV; Grade E]. This option may 



NEUROENDOCRINE TUMORS 
OF THE APPENDIX 

 Standard Clinical Practice 
document 

 

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2a) 17 

be discussed and should thus be proposed on an individual basis depending on family history and 

preferences [Level IV; Grade B]. 

 

 

8. Patient follow-up 

The traditional follow-up investigations adopted for pediatric appendiceal NET have been variably used 

in published case series. Current evidence demonstrates that conventional imaging (MRI, CT) and 

functional imaging (scintigraphy with 111In-Pentetreotide, later replaced by other SRI) can be useful 

only in a very limited number of cases, even though they have been performed sparsely in the past 

without or with few per protocol criteria. The same point can be made for blood (NSE, CgA) and/or urine 

markers (5-HIIA). 

It has been widely demonstrated that both imaging and markers may detect a residual disease when 

the tumor burden is high (57-63). However, this is almost never seen in pediatric patients. 

In detail, 5-HIIA is not recommended unless CS is present, CgA is generally in normal range, since its 

levels correlate with tumor load, and NSE has not been proven to be useful in appendiceal NETs (59). 

The resolution limits of the various radiological methods should be emphasized: MRI and CT scan may 

detect tumors or residuals > 1 cm, while [68Ga]Ga-DOTA-TOC, [68Ga]Ga-DOTA-TATE PET-CT and 

other SRI are usually not useful in low stage NETs as most follow-up SRI-PET studies in low risk patients 

are negative and the risk of false positive findings should not be minimised. (57-63). 

The length of follow-up has traditionally been recommended for 5 to 10 years except for those cases 

with R0 tumors <1 cm, and tumors between 1 and 2 cm with no lymph-node metastases at second 

surgery.  

This suggests that very few patients should be followed-up for 5 (or 10) years after diagnosis, and that 

both imaging and marker assay should be used in a very limited subset of patients.  

Although it is not clear how to define a risk stratification for eligibility to follow-up, it is evident that a 

routine surveillance should not rely on markers and functional imaging, since the vast majority of 

pediatric appendiceal NETs are low stage tumors. 

Our follow-up recommendations [Level IV; Grade C] are as follows:  

- Appendiceal NETs < 2 cm which have been completely resected (R0), and without other risk 

factors (G3, N1): no follow-up is recommended 

- Appendiceal NETs ≥2 without risk factors: 5 years of follow-up including yearly clinical 

evaluation and abdominal ultrasound scan 

- Appendiceal NETs <2 cm with risk factors (R1, G3, N1): 5 years of follow-up including yearly 

clinical evaluation and abdominal ultrasound scan 

- Appendiceal NETs ≥2 cm with risk factors (R1, G3, N1): postoperative abdominal MRI scan (or 

CT scan) at diagnosis (SRI-PET only in case of equivocal MRI/CT findings), and 5 years of 

follow-up including yearly clinical evaluation and abdominal ultrasound 
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The follow-up flowchart proposed by the PARTNER group is detailed in Appendix 3. 
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APPENDIX 1 – Classification and Staging 

AJCC/ENETS staging (9th edition) 
 

 pTNM ENETS AJCC/UICC 8th edition 

pT1 T ≤ 1 cm and submucosa or muscularis 
propria invasion 

T ≤ 2 cm 

pT2 T ≤ 2 cm and submucosa or muscularis 
propria or mesoappendix/subserosa 

invasion ≤3 mm 

T > 2 and < 4 cm 

pT3 T > 2 cm and/or mesoappendix/subserosa 
invasion >3 mm 

T > 4 cm OR mesoappendix/ 

subserosa invasion 

pT4 Perforates serosa/peritoneum, or invades other neighboring organs 

 

WHO Classification (5th edition) 
 

Terminology Differentiation Grade Mitoses Ki67% 

NET G1 

Well-Differentiated 

Low <2/2mm2 < 3% 

NET G2 Intermediate 2-20/2mm2 3-20% 

NET G3 High >20/2mm2 > 20% 

NEC Small Cell 
Poorly 

Differentiated 
High >20/2mm2 > 20% 

NEC Large Cell 

 

Legenda: NET, neuroendocrine tumor; NEC, neuroendocrine carcinoma. 
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APPENDIX 2 – Post-appendectomy treatment flowchart – 
EXPeRT group proposal 
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APPENDIX 3 – Follow-up flowchart – EXPeRT group 
proposal 
 

 

 

 


