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Abstract
In recent years the WHO classification of neuroendocrine neoplasms (NEN) has 
evolved. Nomenclature as well as thresholds for grading have changed leading to 
potential confusion and lack of comparability of tumour reports. Therefore, the 
European Neuroendocrine Tumour Society (ENETS) has set-up an interdisciplinary 
working group to develop templates for a pathology data set for standardised report-
ing of NEN. Experts of various disciplines, members of the ENETS Advisory Board, 
formed a taskforce that discussed and decided on the structure, content and the num-
ber of templates needed for reporting the most common NEN. The selection of the 
required items was based on the WHO classification of digestive system tumours, the 
WHO classification of tumours of the lung and mediastinum and on “ENETS standard 
of care” reports. The final proposal of the working group was approved by the ENETS 
Advisory Board. Templates for synoptic reporting were created for the seven most 
common NEN primary sites, that is, stomach, duodenum, jejunum-ileum, appendix, 
colon-rectum, pancreas, lung and mediastinum. In addition, a general template for 
reporting biopsies was designed. The templates allow the recording of the essential 
items on differentiation, proliferation (Ki-67 and mitosis), neuroendocrine features 
(positivity for chromogranin A and synaptophysin) and stage as well as several op-
tional markers especially helpful for the distinction of neuroendocrine tumours (NET) 
from neuroendocrine carcinomas (NEC). In summary, this paper presents the content 
and development of synoptic reports for most sites of NEN by a multidisciplinary 
team of international experts in the field, which could help to improve unambiguous 
reporting of NEN.
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1  |  INTRODUC TION

Pathological reports are the basis of diagnosis and treatment in the 
vast majority of malignancies including neuroendocrine neoplasms 
(NEN). The information conveyed in these reports changes over time 
depending on the reigning WHO classification. Traditionally, pathol-
ogy reports are generated in a free text format. These reports vary 
from institution to institution and even between pathologists of an 
individual institution. There is therefore a need for standardised 
reporting.

The function of pathologists is to collect, process, synthesize 
and communicate morphological information that guides diagnosis 
and treatment of NEN. Important quality criteria for this process 
are accuracy, completeness, adherence to current guidelines and 
speed. The introduction of synoptic reporting (or structured re-
porting) has proven in multiple studies and tumour types to im-
prove completeness and adherence to guidelines,1 with slightly 
increased workload well tolerated by pathologists due to in-
creased quality.

Synoptic (from Greek, synopsis; overview) reports have been in-
troduced by national pathology societies over the last years includ-
ing Australian (RCPA), British (RCPath) and American (CAP) societies. 
Synoptic reports (or structured reports) define both the minimal 
content (required data elements, RDE) as well as the structure and 
terminology.2 Each required data element is named, followed by 
the “content”, leading to a paired format. The College of American 
Pathologists (CAP) has been instrumental for implementation of 
synoptic reports and declared the use of these reports mandatory 
for CAP-accreditation.

Over the last years, the International Collaboration for Cancer 
Reporting (ICCR) has been founded, sponsored by increasing num-
bers of national pathology societies. The ICCR aims to define in-
ternationally accepted synoptic reports of the main cancer types, 
with a well-defined process to ensure broad consensus, reflection 
of the best evidence available and adaptation to novel WHO clas-
sifications.3 In subsequent years, ICCR will provide reports on var-
ious tumour types in an increasing number of languages (in 2021 
English, Spanish, Portuguese, and French). Templates for reports on 
NEN from different organs will follow, when templates for the more 
frequent tumour types have been implemented.

As an interdisciplinary society, ENETS has contributed signifi-
cantly to development of the classification, and grading of NEN as 
well as to the definition of content of pathology reports for NEN 
by issuing consensus- and standard of care guidelines.4–7 To bridge 
the timespan until publication of ICCR-guidelines for well differen-
tiated NEN (neuroendocrine tumours [NET]), ENETS decided to set 
up pathology reporting guidelines for NET (well differentiated neu-
roendocrine tumours) as well as NEC (neuroendocrine carcinomas). 
Application of ICCR-guidelines of carcinomas of the gastrointestinal 
tract for NEC is a valid alternative; however, these guidelines cannot 
be used for NET.

2  |  METHOD

An international working group of the ENETS advisory board was 
initiated in 2018. In a workshop during the ENETS Advisory Board 
Meeting in Mallorca, the working group decided to develop syn-
optic/structured reports for the most frequent gastro-entero-
pancreatic NEN and thoracic NEN, applicable to resection as well as 
biopsy specimens.

To define required data elements, the respective WHO clas-
sifications8,9 as well as the requirements defined in the “ENETS 
standards of care in pathology”4 were used. Only findings based on 
widely available methods were defined as mandatory, more novel 
techniques and the use of novel biomarkers were defined as op-
tional. A structure and first draft of the report for pancreatic NET 
(PanNET) was elaborated in the working group and approved by the 
interdisciplinary ENETS Advisory Board Meeting in Mallorca.

Consensus was reached for the structure of the ENETS synoptic 
reports as well as for the following reports to be developed: Gastric 
NEN, duodenal NEN, jejuno-Ileal NEN, appendiceal NEN, colorectal 
NEN, pancreatic NEN and thoracic NEN, as well as for a generic re-
port for small biopsies independent from their anatomical site.

For reasons of usability, it was decided to use Microsoft Word 
templates with dropdown options to generate the reports.

In several iterations the working group has developed these re-
ports and the results were presented to the entire Advisory Board 
during the 2019 meeting in Vienna. After approval by the Advisory 
Board, the reports have been made available to all ENETS Centres 
of Excellence (CoE) for consultation until June 2020, and minor ad-
aptations have been implemented by the working group based on 
suggestions from this consultation. Final changes have been made 
by the working group to standardise nomenclature among all doc-
uments in 2021.

Updates of the synoptic report templates are planned and will be 
initiated by the ENETS Executive Committee, if required by changes 
of the WHO or TNM classifications.

3  |  RESULTS

Eight templates for standardised reports were constructed. One gen-
eral template for biopsies and seven site-specific templates for resec-
tion specimens. All templates had the same basic structure starting 
with a summary including the diagnosis, followed by headings on 
tumour type, biomarkers, and optional markers, permitting the clas-
sification of the NEN. For site-specific templates for resections the 
pTNM classification was added to the summary, followed by a head-
ing on clinics and macroscopy. Items for local tumour extension were 
added to the heading of the items needed to classify the tumour type 
and a heading for vascular invasion, perineural invasion and lymph 
node status was included in these templates. Furthermore, specific 
items were added to the site-specific templates.
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In all templates, items on differentiation, necrosis, mitotic count, 
Ki-67 index and positivity for chromogranin A and synaptophysin 
were incorporated as a minimal data set, with keratin, SSTR2, P53, 
RB and hormone expressions as optional markers.

Site specific items were:

1.	 Different tumour nomenclature in thoracic-NEN
2.	 The type of NEN for gastric NET (type 1 in the background of 
atrophic gastritis, type 2 for NET due to other causes of hyper-
gastrinaemia and type 3 for NET without hypergastrinaemia).

3.	 DAXX and ATRX staining for pancreatic NET
4.	 Size of the biggest lymph node metastasis in small intestinal NET
5.	 Depth of extension into the mesoappendix for appendiceal NET

The immunohistochemical results for biomarkers, if present, are 
reported as percentage of positive tumour cells except for reporting 
of p53, RB and SSTR2 where the options in the dropdown menus 
guide the interpretation of the staining pattern. For example, for P53 
staining mutational pattern is to be discriminated from wild-type 
pattern, 0% or more than 90% staining of tumour cells both suggest-
ing the presence of a p53 mutation, while all other staining patterns 
are compatible with wild-type p53.10

The templates are available on the ENETS website (www.enets.
org) for all ENETS members.

4  |  DISCUSSION

NEN are most frequently found in the lung, mediastinum, gastro-
intestinal tract, and pancreas. Although many organs are affected, 
NEN are rare tumours, and also show site specific characteristics. 
Nomenclature of NEN has been evolving in the last decades, in 
some instances adding to the confusion of interpretation of pa-
thology reports. However, it has become clear that a limited set 
of parameters defines clinically relevant patient groups. In 2004 
the WHO classification of thoracic NEN, based on mitotic count, 
was introduced and has not been changed since then.11 In 2010, 
the WHO classification of gastrointestinal and pancreatic NEN in-
troduced the concept of well and poorly differentiated NEN, that 
is, NET and NEC, respectively, and also graded these NEN on the 
basis of the Ki-67 index in NET G1 and G2 and NEC G3.11 The 
revised WHO classifications in 20179 and 20198 introduced the 
concept of NET G3 in the pancreas and gastrointestinal tract and 
exempted the NEC from any grading. These classifications use dif-
ferent nomenclature and different thresholds for separating pa-
tient groups, but similar features and biomarkers are used. In a 
recent publication Zandee et al.12 showed that if these parameters 
were present in the report the tumours could be classified accord-
ing to recent standards irrespective of the nomenclature used in 
the pathology report, or the reigning WHO classification at the 
time the report was made, thus demonstrating the relevance of a 
minimal dataset for these tumours.

The developed templates contain the elements stated in the 
ENETS pathology consensus guidelines for the standards of care.4 The 
biomarkers define the neuroendocrine nature of the tumour (chro-
mogranin A and synaptophysin), the differentiation of the tumour (well 
differentiated vs. poorly differentiated) and the proliferative activity 
(Ki-67 index, mitotic count, and necrosis). Since various grading thresh-
olds for proliferative indices exist in the different WHO-classifications, 
the templates ask for the raw numbers so that the reports remain us-
able if threshold values should change in future classifications. For 
similar reasons, the other biomarkers are scored in percentage of pos-
itive cells. This could prove important for the classification of mixed 
tumours (MiNEN) in the future. There has been some debate for using 
the H-index for scoring these immunohistochemical staining results,13 
but this proved to be too cumbersome in daily practice to be incor-
porated in the templates. A similar strategy is used for the building 
blocks of TNM classification, for example, numbers of lymph nodes 
examined and numbers of lymph nodes with metastasis are both reg-
istered. Preserving the capacity to generate not only N-stage accord-
ing to TNM but also lymph node ratio, or minimal numbers of lymph 
nodes examined at each site.

In view of future developments, some optional biomarkers are 
included in the templates that at the time of development were not 
part of the standards of care. P53 and RB are thus incorporated as 
optional biomarkers as they emerge as helpful in the differential di-
agnosis of NET G3 versus NEC. The immunohistochemical staining 
patterns for these proteins reflect the underlying molecular changes 
that seem to be important in the clinical behaviour as NEC and also 
predicting therapy response as is suggested for tumours with RB 
mutations as often seen in small cell carcinoma.14 15

The template for pancreatic NEN also allows, in addition to the 
above-mentioned biomarkers, to record the staining patterns for 
DAXX and ATRX as the staining pattern of these two proteins re-
flects the mutational status of the underlying genes. A mutation 
in one of these genes is associated with an adverse outcome16 and 
can be found in NET G3 but excludes NEC.17 The dropdown menus 
for reporting the biomarkers reflecting the mutational status of the 
genes described guide the user to report the results in this light.

Clinical data are limited to an absolute minimum in the templates, 
encompassing only the site of origin of the biopsy or the resection. 
Impending challenges are to see if and how these templates will be im-
plemented in daily practice in different centres and countries, to mea-
sure their effect and see if they are indeed an important improvement.

5  |  CONCLUSION

As NEN are rare lesions occurring in many sites and as nomencla-
ture and classification of NEN are rapidly evolving, it is especially 
important that essential pathological parameters are communicated 
unambiguously. This publication provides synoptic reports for NEN 
of the most common localisations, and thus meets an urgent need 
for standardised NEN reporting.
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This article is part of a special issue on standised (synoptic) reporting 
of neuroendocrine tumours (see editorial18 and articles19-22).
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