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Abstract 

The aims of population-based cancer registries (CRs) are: a) to collect information from all new cases in a well-
defined geographic area in order to assess the magnitude of the cancer burden and its evolution, and b) to 
provide a basis for research on cancer causes and outcome (incidence, prevalence and survival). 

The reliability and utility of the information provided by CRs depends on the quality of the data collected. The 
JRC Technical report “A common data quality check procedure for European cancer registries” is the reference 
document reporting rules to harmonize cancer registry data, including recommendations for checking its 
internal consistency. It describes checks for validating internal consistency within and between cancer registry 
variables; allowed values for each variable are based on the ECIS data protocol. 

To ensure consistency across variables, several checks are proposed: 1) verification of date coherence; 2) 
assessment of consistency between tumour data and demographic information; 3) evaluation of consistency 
among tumour variables; 4) validation of consistency between follow-up variables, basis of diagnosis and stage; 
and 5) consistency checks between stage, treatment variables and other tumour characteristics. In addition to 
intra-record checks, inter-record checks are proposed for validating multiple primary tumours. 

The report is the reference document that guided development of the JRC-ENCR Quality Check Software, and 
as such, it is continually revised and updated. 

https://encr.eu/sites/default/files/Data_call/ECIS-data-protocol_20260410.pdf
https://encr.eu/tools-for-registries
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1. Introduction 

The aims of population-based cancer registries (CRs) are: a) to collect information from all new cases in a 

well-defined geographic area in order to assess the magnitude of the cancer burden and its evolution, and 

b) to provide a basis for research on cancer causes and outcome (incidence, prevalence and survival). 

Registries are a key actors in providing information for planning and evaluation of cancer control activities 

(1-3).  

 

The reliability and utility of the information provided by CRs depends on the quality of the data collected. 

Dimensions considered when evaluating CRs data quality are comparability, completeness and validity. An 

additional quality indicator - timeliness - is also very relevant (4, 5). 

 

Historically, a variety of methods and tools were used to check CRs data (6-9). To address this diversity, the 

European Network of Cancer Registries (ENCR) in collaboration with the European Commission’s Joint 

Research Centre (JRC) undertook the development of a comprehensive and standardised framework of data 

quality checks. This framework was intended for adoption by European CRs and projects, thereby 

harmonising data validation practices that had previously been fragmented. 

 

The adoption of a common list of variables, formats and standard data quality checks is essential to 

enhance the harmonisation of European cancer data and to enable CRs to more easily participate easily in 

international projects. 

 

In 2014 the JRC Technical report “A proposal on cancer data quality checks: one common procedure for 

European cancer registries” was published as the outcome of the Working Group on Cancer Data Quality 

Check (10). The document was the result of a collaborative project between the JRC, the ENCR and the 

European Experts. Since then, updated versions of the report were published in 2018 (11) and 2023 (31). 

This current version is aligned with the latest version of the ECIS data protocol. 

https://encr.eu/sites/default/files/Data_call/ECIS-data-protocol_20260410.pdf


 

• All primary malignant tumours (behaviour=3), including all malignant skin tumours (e.g. basal cell 
carcinoma, squamous cell carcinoma, Merkel cell carcinoma). 

• In situ tumours (behaviour=2): breast (ICD-O C50), urothelial tumours (C65-C68), ovary (C56) and skin 
melanoma. 

• Uncertain behaviour tumours (behaviour=1): thymoma (8580/1-8585/1), urothelial tumours (C65-C68), 
ovary (C56) and central nervous system (CNS) (C70-C72, C75.1-C75.3), gastrointestinal stromal tumours 
(GIST) (8936/1) and gastro-entero-pancreatic neuroendocrine tumours (GEP-NET)(C15-C26, C48, C76.2, C80 
and morphology codes 8150/1, 8152/1, 8153/1, 8155/1, 8156/1, 8158/1, 8240/1, 8242/1, 8248/1). 

• Benign tumours (behaviour=0) of the CNS (C70-C72 and C75.1-C75.3) and gastrointestinal stromal tumours 
(GIST) (8936/0). 

Table 1 shows the list of the variables considered: description, missing/ unknown values and the allowed values 
on which quality checks are based. 

Some variables included in this report are not listed in the current Call for Data Protocol. Nevertheless, they are 
considered in the report to provide a standard coding and checking system to improve the data harmonisation 
in the European cancer registries. For example, laterality is not included in the protocol, but it is important for 
recording multiple primary tumours according to the current international rules for multiple primary cancers 
(16). 

https://encr.eu/sites/default/files/Data_call/ECIS-data-protocol_20260410.pdf
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(1) Depending on the registry coding 
(2) According to ENCR recommendation for incidence date (18) 
(3) According to ENCR recommendation for basis of diagnosis (19) 
(4) Except for central nervous system tumours (these tumours should be coded according to the ENCR 

Recommendation for Central Nervous System Tumours (2024) (20) and urothelial tumours (these tumours should 
be coded according to the "ENCR Recommendations for Recording and Reporting of Urothelial Tumours of 
the Urinary Tract  (22)) 

(5) Obsolete classification, mentioned because of historical series 
(6) If available, type of surgery (local surgery [2] versus operative surgery [3]) should be coded for solid cancers of 

the following cancer sites: C01-C06, C16-C20, C30-C34, C53-C55, C61 and C65-C68. For other cancers, code 1 
(surgery without specification) suffices. 

(7) If both local surgery and operative surgery were performed for the same tumour, operative surgery should be 
coded. 

(8) The following procedures should be coded as local surgery: polypectomy (mainly gastro-intestinal tract), 
transurethral resection (TUR; bladder & other urinary tract), cone biopsy/loop excision (cervix), as well as all 
other procedures which leave the organ in situ, such as cryosurgery, laser coagulation, thermos ablation, 
radiofrequency ablation (RFA), etc. 

(9) This includes all resections of the tumour which require the removal of an organ or a major part of that organ, 
such as a lobectomy, hemicolectomy, hysterectomy, cystectomy, prostatectomy, etc. 

(10) Targeted therapy comprises all drugs that block the growth of cancer cells by inhibition of certain pathways in the 
cancer cell. 
Traditional chemotherapy also affects other cells in the body that divide quickly. The main categories of targeted 
therapy are small molecules (mostly tyrosine kinase inhibitors such as imatinib and many other -nibs) and 
monoclonal antibodies (such as rituximab and many other -mabs). Monoclonal antibodies are considered a form of 
immunotherapy but should be coded as targeted therapy. 

(a)   A: asymptomatic; 
B: presence of B symptoms (including fever, night sweats and weight loss of ≥10% of body weight over 6 months);  
E: involvement of a single, extranodal site, contiguous or proximal to a known nodal site (stages I to III only; additional 
extranodal involvement is stage IV); 
S: splenic involvement; 
X: bulky nodal disease: nodal mass >1/3 of intrathoracic diameter or 10 cm in dimension. 

(b)   A: asymptomatic; 
B: presence of systemic symptoms (fever/night sweats/unexplained weight loss); 
E: refers to extranodal contiguous extension that can still be encompassed within a irradiation field appropriate for 
nodal disease of the same anatomic extent; 
Bulky: if a single nodal mass >10 cm or >1/3 of transthoracic diameter. 

https://www.encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20DOI_Mar2022_0.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20BoD_Oct2022_EN_241022.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20CNS_20241211_EN.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20CNS_20241211_EN.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_UT_Jun2022_EN.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_UT_Jun2022_EN.pdf


 

Most of the quality checks for single variables concern allowed values are detailed in Table 1. Nevertheless, 
other specific quality checks detailed below are required for dates. 
 
 

Age at diagnosis: measured as the age in years at the patient’s last birthday. Age could be calculated if both  

incidence and birth dates are registered (or at least the incidence year and birth year). It is recommended using 
algorithms to impute the dates before calculating the age, when possible. The range of values must be 
between 0 and 120. 

This variable could be computed if at least both incidence and birth years are available: 

• If only year of diagnosis and birth are available, then age at diagnosis is computed as a difference: 

• 

• If the month of diagnosis and birth are known and equal, and the day of diagnosis is earlier than the day 

of birth, then 1 is subtracted from the calculated age. 

 

Once computed, the age at diagnosis should be compared with what was provided by the CRs, and be 

consistent according to the following rule: 

TNM and stage grouping values depend on the cancer topography, morphology and edition of the TNM 

classification. The clinical (cT, cN, cM) and pathological (pT, pN, pM) categories and stage should be coded 
according to the corresponding version of the TNM classification (13, 22-25). 



 

 

The proposed rules below check for coherence between variables: date of birth, date of incidence and date of 
the last known vital status: 

• Date of birth ≤ Date of incidence. 

• This rule is valid unless the case was diagnosed in utero. If the diagnosis is in utero, the 

difference in months between dates should be no more than nine. 

• Date of birth ≤ Date of the last known vital status. 

• Date of incidence ≤ Date of the last known vital status. 

For each comparison between dates, if years are known but at least one of the months is unknown/missing, 
then the years are only compared.  

 

• 

Some cancers occur almost exclusively in certain age groups such as retinoblastoma (tumour of young children) 
or prostate cancer in older men; therefore, some combinations age/topography/morphology are unlikely and 
should result in a warning. 

Nevertheless, there are other age and tumour type combinations that are not unlikely but rare. A warning for 
these combinations improves the precision of these rare tumours. 

 

Table 2 shows unlikely and rare combinations by age group and tumour type. The updated morphologies 
included in the ICD-O-3.2 (12) and frequencies of warnings found in the data submitted through the 2015 
ENCR-JRC data call by the European CRs have been taken into account for updating this table. 







 

• 

It is unlikely for specific morphologies not to have undergone a histological/ cytological examination. 
Nevertheless, some combinations are considered as exceptions. ENCR recommendations have been 
followed for ‘specific’ morphology codes in absence of microscopic verification (19). 

Morphology codes for cases with ‘death certificate only’ (DCO) are allowed when they can be identified 
from the underlying cause of death code (International Classification of Diseases10th Revision). Table 4 
shows the accepted combinations between basis of diagnosis (BoD) and morphology. Combinations not 
included in Table 4 need to be verified. 







• 

Only malignant tumours (behaviour=3) should be graded, except CNS, urothelial tumours and ductal 
carcinoma in situ of breast. 

CNS tumour grade should be coded according to the ENCR Recommendations for coding tumours of the CNS 
(21). 

Urothelial tumour grade should be coded according to the ENCR Recommendations for Recording and 
Reporting of Urothelial Tumours of the Urinary Tract (22). 

The combination between a ‘behaviour’ code less than 3 and a ‘grade’ code less than 9 and different from 0 
or blank will be considered as an error, except for CNS, urothelial tumours and ductal carcinoma in situ of 
breast. 

Grade and morphology values for urothelial tumours and ductal carcinoma in situ of breast with 
behaviour less than 3 are included in Table 5.  

 

https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation%20CNS_20241211_EN.pdf
https://encr.eu/sites/default/files/Recommendations/ENCR%20Recommendation_UT_Jun2022_EN.pdf


Grade values and the allowed corresponding morphology codes for haematological malignancies are shown 
in Table 6. 

The combination between grades 5-8 and morphology out of the range 9590-9993 is impossible.  

Grade values from 1 to 4 are not allowed for morphology range 9590-9993 except for 9801/34. 

Some terms in ICD-O-3 carry an implied statement of grade; therefore, an appropriate grade code could 
be associated. These combinations are specified in the following Table 7. 

 



 

• 

The topography / morphology combinations include those morphologies commonly identified in specific 
primary topography (allowed topography codes) as well as the ones occurring only rarely or never in some 
specific primary topographies (not allowed topography codes).  

 

Table 8 reports allowed/ not allowed combinations. 



















9734

In ICD-O-3, 9727 was used for precursor cell lymphoblastic lymphoma, NOS; in the 2011 updates to ICD-O-3, 9727 is used 
for blastic plasmacytoid dendritic cell neoplasm (BPDCN). The topography codes allowed refer to BPDCN only.



• 

Although according to the Rule F of the ICD-O-3 it is exceptionally possible to have morphology and behaviour 
combination not listed in the ICD-O-3, it is recommended to review all records with morphology and behaviour 
combination not included in any version of the ICD-O-3. Nevertheless, some of these combinations are not rare 
among the European CRs.  

Therefore, Table 9 reports the accepted morphology and behaviour codes that are not included in the ICD-O-3

8000/2 8011/2 8051/2 8053/2 8053/3 8071/2 8072/2 8075/2 

8078/2 8083/2 8084/2 8100/3 8103/3 8121/2 8123/2 8124/2 

8131/2 8143/2 8144/2 8160/2 8211/2 8213/2 8220/2 8221/2 

8248/3 8250/2 8251/2 8252/2 8253/2 8255/2 8260/2 8262/2 

8271/3 8310/2 8380/2 8382/2 8384/2 8400/2 8401/2 8402/2 

8403/2 8409/2 8410/2 8440/1 8441/2 8443/3 8444/3 8480/2 

8481/2 8482/2 8490/2 8502/2 8507/3 8508/2 8510/2 8540/2 

8542/2 8543/2 8550/2 8560/2 8570/2 8573/2 8590/3 8721/2 

8722/2 8723/2 8740/2 8743/2 8744/2 8745/2 8746/2 8770/2 

8771/2 8772/2 8825/3 8832/1 8940/2 8941/2 8983/3 9013/3 

9061/2 9084/2       

• 

In addition to the checks between date of the last known vital status and date of incidence/date of birth 
described in section 3.1, Table 10, Table 11, Table 12, Table 13, Table 14, Table 15 include several edits related 
to the combination of the following variables: vital status, autopsy, basis of diagnosis and survival. 

 

Vital status = 1 (alive) 
Autopsy (incidental finding of cancer at autopsy) should be ≠ 1  

Basis of diagnosis ≠ 0 (DCO-Death Certificate Only) 



 

Basis of diagnosis = 0 
(DCO) 

 Vital status = 2 (dead) 

 Survival (in days ) = 0 

 Date of incidence = Date of the last 
known vital status 

 

Autopsy = 1 (yes) 

Vital status = 2 (dead) 

Survival (in days) = 0 

Date of incidence = Date of the last known vital status 

 

Survival (in days) = missing/unknown  

Date of the last known vital status (MoF, YoF) should be ≠ 
missing/unknown  

Month of Incidence should be ≠ missing/unknown 

 

Survival (in days) ≠ missing/unknown 

Survival (days) should be inside the interval: 
 [(DoF-DoI)max_days, (DoF-DoI)min_days], where: 
 
DoI (MoI,YoI) = Date of incidence 
 
DoF(MoF,YoF) = Date of the last known vital status 
 
(DoF-DoI)max_days = exact number of days calculated from 1st 
day of DoI (MoI,YoI) to the last day of DoF (MoF,YoF)  
 
(DoF-DoI)min_days  = exact number of days calculated from last 
day of DoI (MoI,YoI)  and 1st day of DoF (MoF,YoF)] 

 

Survival (in days) = 0 
Basis of diagnosis could be 0 (DCO-Death Certificate Only) OR 
Autopsy (incidental finding of cancer at autopsy) could be 1 



The stage at diagnosis is particularly useful information for the interpretation of international survival 
comparisons, for the evaluation of screening programs, patient care and clinical and epidemiological research 
purposes.  

CRs have been using TNM system for staging solid tumours and lymphomas (13, 23-26). In addition, some CRs 
are collecting and coding childhood cancer stage according to the Toronto guidelines (27, 28). 

 

 

Table 16 contains the cancer entities and staging systems other than TNM classification used by the European 
CRs for coding the extent of disease for specific cancer entities. 

Obsolete classification, mentioned because of historical series

• 

 If behaviour >2 then pT≠pTis. 

If behaviour is higher than 2 then pT category should not be coded as in situ tumour (pTis) 

 If behaviour=2 then pT = is and Stage = 0. 

If behaviour is 2 (in situ tumour), stage should be coded as 0. 



 

TNM/stage at diagnosis and BoD 

 If pT ≠ TX and pT ≠ 9 and pT ≠ blank then BoD = 7 or 6 or 5. 

If pT category has a value different than missing and unknown, the base of diagnosis should be coded as 
5, 6 or 7 (histology) . 

 If pN ≠ NX and pN ≠ 9 and pN ≠ blank then BoD = 7 or 6 or 5. 

If pN category has a value different from missing and unknown, the base of diagnosis should be coded 
as 5, 6 or 7 (histology). 

 If pM = 1 then BoD = 7 or 6 or 5. 

cT ≠Tis and pT ≠Tis. 

If pM category has the value 1 (tumour with metastasis at diagnosis) the base of diagnosis should be 
coded as 5, 6 or 7 (histology). In addition, the cT and pT categories cannot be coded as Tis (in situ 
tumour)  

 

TNM/stage at diagnosis 

 If Stage = 9 or blank, or Stage is not valid (out of range, invalid format), then (cT or pT) ≠ (TX or 9 or blank) 
and (cN or pN) ≠ (NX or 9 or blank) or (cM or pM) = 1. 

If Stage is unknown/missing/invalid, it can be computed only if T,N values are available (M is considered 0 if 
missing/unknown), or if cM or pM is 1 (Stage 4). 
 
Stage at diagnosis/staging system (ToS) 

 If Stage is valid (in range, valid format), and Stage ≠ 9 and Stage ≠ blank, then ToS should be valid and ToS 
≠ 9 and ToS ≠ blank. 

If Stage is valid and not unknown or missing, then ToS should bevalid and not unknown or missing 

 

Treatment variables, BoD and TNM stage 

 If surgery ≠ 0 or surgery ≠ 9  or surgery ≠ blank, then BoD = 7. 

If surgery variable has a value different from zero, unknown or missing, the base of diagnosis should be 
coded as 7 (histology). 

 If surgery = 0 and the BoD ≠ 7 and Autopsy ≠ 1 , then pT = 9 or pT = blank. 

If surgery variable was coded as 0 (no surgery) and the autopsy variable was coded as 1 (no autopsy), 
and the BoD is not coded as 7, the pT category should be coded as unknown/missing value. The pT 
category can be coded only when using the piece of the surgery or autopsy. 



 

The Multiple Primary Malignant Tumours (MPMTs) quality checklist for computing incidence was 

developed by the JRC according to the current International Rules for Multiple Primary Cancers published in 

2004(16). 
 

The steps for checking solid MPMTs are the following: 

Step 1. The two topographies are compared according to the current International Rules for Multiple 

Primary Cancers published in 2004. 

In addition to the groups of topography codes considered as a single site in table 1 of the 2004 international 

rules, for checking other groups are considered as a single topography (see 16).  

C80 (unknown primary site) and C768 (overlapping lesion of ill-defined sites) are considered as a single site 

with any topography. 







 

a) If the two topographies are in the same group, the two morphologies should be compared (step 2). 

b) If the two topographies are in different groups, each tumour should be considered as primary 
tumour. 

Step 2. The two morphologies should be compared according to the “groups of malignant neoplasms 
considered to be histologically ‘different’ for the purpose of defining multiple tumours, ICD-O-3.2” prepared by 
the International Agency for Research on Cancer (IARC) and the International Association of Cancer Registries 
(IACR) (14). 

Some unspecified morphologies were included for checking in the groups defined by the IACR/IACR (Table ). 
Morphology codes 8000-8005 (Unspecified types of cancer) are considered as a single group in combination 
with any other morphology. 

Note: For haematological malignancies, Kaposi sarcoma and mesothelioma only morphologies are 
compared 



–

– –



The 2004 International Rules for Multiple Primary Cancer also includes some recommendations for 
recording tumours related to: 1) tumours of different laterality with the same morphology diagnosed in 
paired organs; 2) cancers which occur in any 4th character subcategory of colon (C18) and skin(C44) (16).   

In addition to the recommendations for recording tumours described in the 2004 International rules for 
Multiple Primary Cancer, the ENCR recommendation for recording tumours is to register separately 
tumours in the same patient when the 3 digits of ICD-O-3 topography are different even if they have the 
same morphology. 

The ENCR Recommendations for coding tumours of the CNS include the tumour sites (topography 
codes) and the tumour types (morphology codes) to be considered as different (20). The ENCR 
encourage European CRs to register the CNS tumours according to these recommendations. For 
example, a patient with a tumour in the cerebrum (C71.0) and a tumour in ventricle (C71.5), both 
tumours should be registered even if both have the same morphology code. A patient with an 
oligoastrocytoma (9382/3) and an embryonal tumour with multilayered rosettes with C19MC alteration 
(9478/3), both tumours should be registered even if the two tumours have are in the same topography 
code. 

An exception to the mentioned recommendation is where one tumour has a non-specific topography 
which covers a range of sites (e.g. C26, C80) and the other has a topography within this range of sites; 
these should be considered to be in the same organ. 

This approach is giving more flexibility to the data use by clinicians, epidemiologist, policymakers and 
researchers. 

Following this recommendation, for example, a renal pelvis tumours (C65) with 8120 morphology code 
diagnosed in a patient with bladder tumour (C67) with 8130 morphology code, both tumours should 
be registered, even if morphologies are in the same group. Nevertheless, a bladder tumour (C67) in 
the a patient with urinary system NOS (C68.9) or unknown primary site (C80.9), only bladder tumour 
should be registered if the morphologies are included in the same group according to the Table .  
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