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abstRact
IntroductIon: It is a comparative register study designed 
for data validation of surgery, pathology and recurrence for 
endometrial cancer in the Danish Gynaecological Cancer 
Database (DGCD) in the 2005-2009 period. The main out-
comes were completeness of the data registered in the 
DGCD, agreement concerning data reported and compar-
ability between the DGCD and a definite reference. 
MaterIal and Methods: DGCD data on women with 
endo metrial cancer or adenomatous hyperplasia supple-
mented with patient charts for data on recurrence were re-
trieved and compared with a definite reference (the path-
ology report and clinical journals). 
results: The completeness of data on pathology and sur-
gery reported to the DGCD was 97.3%. The comparability 
between the DGCG and the definite reference was 94.4%. 
The agreement for the reported data in the DGCD was 
88.3%. For recurrence, the comparability was 94.5% and the 
agreement was 71.6%. Completeness could not be deter-
mined due to the design of the database, where recurrence 
is composed of optional variables only. 
conclusIon: The data on endometrial cancer registered in 
the DGCD regarding surgery and pathology are valid and 
complete, and they provide a solid base for research. Due 
to the relatively infrequent incidence of recurrences, and 
the fact that these are rarely entered into the database 
when they do occur, agreement concerning recurrence is 
low. Based on this study, the DGCD cannot alone provide in-
formation on recurrence that will give a reliable foundation 
for research. 
FundIng: Funding was provided by the Health Research 
Fund of the Region of Central Jutland and the Department 
of Gynaecology and Obstetrics, Aarhus University Hospital. 
trIal regIstratIon: not relevant.

Endometrial cancer is a common gynaecological cancer 
in Denmark with a life-time risk of 2%, accounting for 
3.7% of all cancer cases in women [1]. The incidence was 
rising in Denmark until 1980, and then stabilised at ap-
prox. 700 new annual cases (13:100,000). The incidence 
is higher in Norway (16:100,000), Finland and Sweden 
(approx. 14:100,000) than in Denmark (NORDCAN/DK, 
9.10.2012). Endometrial cancer in young women is rare, 
and the incidence increases from the age of 45 years. In 
Denmark, 67.4% of the cases are diagnosed in stage I 

(and adenomatous hyperplasia), 13.1% in stage II, 12.5% 
in stage III and 2.2% in stage IV. The overall five-year sur-
vival is 75.1%, varying across the stages [1].

To secure equal quality of treatment of gynaecol-
ogical cancers in Denmark, the Danish Gynaecological 
Cancer Database (DGCD) was established. It monitors 
and follows the changes in survival, recurrence and 
treatment. The DGCD is also designed for clinical and sci-
entific research [2]. During the past decade, major 
changes in both surgical and adjuvant treatment for 
endo metrial cancer have been implemented in Den-
mark. Surgery has become more extensive, and laparo-
scopic and robotic surgery are being used in many hos-
pitals. Post-operative radiation is now rarely used, and 
chemotherapy is being tested [3].

Denmark is an ideal setting for epidemiological and 
register studies as databases are used extensively, in-
cluding the Civil Person Registry (CPR) which monitors 
people from birth to death (or emigration), providing an 
opportunity to link different registers [4]. It is essential 
that a database contains reliable data, and validation is 
therefore of crucial importance. The aim of this study 
was to validate data on endometrial cancer registered in 
the DGCD for the 2005-2009 period.

matERial and mEthOds
study population
Data from women with endometrial cancer or adenoma-
tous hyperplasia registered in the DGCD (International 
Classification of Diseases (ICD)-10 codes D070, N85.1 
and D707, C54-C55) were included. There were no exclu-
sion criteria if the above diagnosis was correct.

The data were retrieved from the DGCD on 13 
September 2010, covering the period from 2005 to 
2009. The dataset comprised a total of 3,388 registered 
patients with endometrial cancer or adenomatous 
hyper plasia, among whom 12.5% (422 patients) were 
randomly selected. The selection was stratified for dis-
ease stage and hospital volume. One patient was ex-
cluded because she did not meet the inclusion criteria, 
which left 421 cases for final validation. When the an-
nual report from the DGCD was published (9 December, 
2011), an additional 339 patients (10%) were added to 
the dataset after central validation by the DGCD. These 
patients were not included in the present study.
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tablE 1

Completeness, comparability and agreement on Danish Gynaecological Cancer Database variables reported by surgeon and pathologist to the Danish Gynaecological Cancer Data-
basea. The values are % (n/N).

dGcd variables

completeness of  
data in the  
pathology report

completeness of  
data/DGCD variables  
on the patients  
reported in the dGcd

total comparability  
between the dGcd and  
the definite reference for  
all data incl. missing data

agreement on reported  
data between the dGcd  
and definite reference

Surgeon

Answer required:

Atypia/carcinoma   96.2 (405/421)     98.8 (416/421)   92.9 (391/421)   93.3 (388/416)

Hysterectomy 100.0 (421/421)     94.8 (399/421)   93.6 (394/421)   98.7 (394/399)

Oophorectomy sin. 100.0 (421/421)     98.3 (414/421)   92.6 (390/421)   94.2 (390/414)

Oophorectomy dxt. 100.0 (421/421)     97.6 (411/421)   91.7 (386/421)   93.9 (386/411)

Salpingectomy dxt. 100.0 (421/421)     98.1 (413/421)   91.7 (386/421)   93.5 (386/413)

Salpingectomy sin. 100.0 (421/421)     97.9 (412/421)   91.9 (387/421)   93.9 (387/412)

Cytology 100.0 (421/421)     97.1 (409/421)   92.6 (390/421)   95.4 (390/409)

Omentectomy 100.0 (421/421)     95.7 (403/421)   91.9 (387/421)   96.0 (387/403)

Appendectomy 100.0 (421/421)     89.3 (376/421)   84.8 (357/421)   94.9 (357/376)

Lymph nodeb 100.0 (421/421)     96.9 (408/421)   95.7 (403/421)   98.8 (403/408)

Average on DGCD variables, required   99.6 (996.2/1,000)     96.5 (964.5/1,000)   91.9 (919.4/10)   95.3 (952.6/1,000)

Answer optional:

Paraaortic lymph nodes 100.0 (421/421) –   99.0 (417/421)   77.8 (7/9)

Iliac lymph nodes 100.0 (421/421) –   99.0 (417/421)   94.7 (72/76)

Inguinal lymph nodes 100.0 (421/421) –   99.3 (418/421)     0.0 (0/3)

Average on DGCD variables, optional 100.0 (300/300) –   99.1 (297.3/3)   57.5 (172.5/3)

Average on DGCD variables, optional + required   99.7 (1,296.2/1,300) –   93.6 (1,216.7/1,300)   86.5 (1,125.1/1,300)

Pathologist

Answer required:

Stage   99.3 (418/421)   99.8 (420/421)   93.3 (393/421)   93.6 (393/420)

Dominant histology 100.0 (384/384) 100.0 (384/384)   91.4 (351/384)   91.4 (351/384)

Grade of tumour differentiation 100.0 (384/384)   99.5 (382/384)   92.7 (356/384)   93.2 (356/382)

Cytology 100.0 (384/384) 100.0 (384/384)   94.5 (363/384)   94.5 (363/384)

Cervical involvement   99.2 (381/384)   97.1 (373/384)   94.8 (364/384)   97.3 (363/373)

Average on DGCD variables, required   99.7 (498.5/500)   99.1 (495.4/500)   93.3 (466.7/500)   94.0 (470/500)

Answer optional:

Lymph node removed 100.0 (384/384) –   90.1 (348/384)    91.5 (313/342)

Lymph metastasis, total 100.0 (384/384) –   97.7 (375/384)    89.8 (307/342)

Pelvic lymph nodes 100.0 (384/384) –   99.5 (382/384)    90.9 (10/11)

Paraaortic lymph nodes 100.0 (384/384) – 100.0 (384/384) 100.0 (4/4)

Uterus not received 100.0 (384/384) –   99.2 (381/384)   93.3 (14/15)

Myometrial invasion 100.0 (384/384) –   92.4 (355/384)   95.2 (354/372)

Parametrial invasion 100.0 (384/384) –   98.4 (378/384) 100.0 (13/13)

Adenomyosis 100.0 (384/384) –   97.1 (373/384)   84.6 (11/13)

Vaginal metastasis 100.0 (384/384) –   97.9 (376/384)   50.0 (2/4)

Parametrium, metast. 100.0 (384/384) –   99.0 (380/384)   90.9 (20/22)

Tuba involvement 100.0 (384/384) – 100.0 (384/384) 100.0 (6/6)

Ovary, metastasis 100.0 (384/384) –   99.2 (381/384)   93.8 (15/16)

Omentum, metastasis 100.0 (384/384) –   99.7 (383/384) 100.0 (4/4) 

Other, metastasis 100.0 (384/384) –   98.4 (378/384)   50.0 (4/8)

Average on DGCD variables, optional 100.0 (1,400/1,400) –   97.6 (1,368.6/1,400)   87.9 (1,230.0/1,400)

Average on DGCD variables, optional + required   99.9 (1,898.5/1,900) –   96.6 (1,835.3/1,90)   89.5 (1,700/1,900)

Surgeon and pathologist (in total)

Average on DGCD variables, required   99.6 (1,494.7/1,500)   97.3 (1,459.9/1,500)   92.4 (1,386.1/1,500)   94.8 (1,422.6/1,500)

Average on DGCD variables, optional 100.0 (1,700/1,700)   98.0 (1,665.9/1,700)   82.5 (1,402.5/1,700)

Average on DGCD variables, optional + required   99.8 (3,194.7/3,200)   95.4 (3,052/3,200)   88.3 (2,825.1/32)

DGCD = Danish Gynaecological Cancer Database. 
a) As a definite reference, the pathology report from the Danish Pathology Database was used. When patients with adenomatous hyperplasia are excluded, the study population is  
reduced from 421 to 384. A required answer is when an answer must be given, including a negative answers. Optional answers are only given if positive. 
b) “Lymph nodes removed” is a composed value created by use of the sub-variables: lymph nodes removed paraaortic, iliac, inguinal and no removal of lymph nodes.
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Procedure
The pathology reports were retrieved from the national 
pathology database, entered into a new database (by a 
single person to secure homogeneity) and then com-
pared with DGCD data. Disagreements were double-
checked. The pathology report was chosen as a definite 
reference. Patient charts were added as a reference for 
recurrences to include those not pathologically verified. 
The values for some of the optional and all the required 
DGCD variables in table 1 are averages calculated from 
“sub-variables”/the different response options given.  
A response option is to choose between yes or no, or 
between grade 1, 2 or 3 for tumour differentiation. Cal-
culations were done for all “sub-variables”, and an aver-
age was calculated for the main variable to which they 
belong (Table 1). 

Data from the DGCD were validated for complete-
ness and agreeability. Agreeability was validated in two 
different settings; only data reported, to see how valid 
actual data in DGCD are (agreement), and all data, both 
reported and not reported, including missing data, to 
see how equivalent the two databases are on all pos-
sible values (total comparability). 

Missing data were registered as correct if data were 
missing in both databases. For optional variables, a 
blank space (both missing and not-positive values) was 
registered as correct in the DGCD if comparable to the 
definite reference. An earlier study evaluated the com-
pleteness of entries into the DGCD, so this was not re-
examined. Completeness in the present study was de-
fined as completeness of data in the DGCD on patients 
already registered in the DGCD. The variables assessed 
are given in Table 1 and table 2. Two DGCD variables 

(“tumour expansion” and “simultaneous ovarian can-
cer”) were not validated due to low completeness in the 
definite reference. 

the danish Gynaecological cancer database 
The DGCD was made operational on 1 January 2005. It is 
a multidisciplinary, nationwide database containing re-
ports from gynaecologists, pathologists, oncologists and 
nurses. Clinicians can access the database on-line [5]. 
Reporting to the database is mandatory by law, and the 
database is required to include at least 90% of the rele-
vant population. The DGCD has an actual completeness 
of 94.2% [2].  All entries are by CPR number and contain 
information on general health, medical history, surgery, 
pathology, complications, recurrences and death. The 
database was designed to prevent most conflicting infor-
mation. 

Most variables are required, meaning that an an-
swer has to be reported, even if it is unknown, before 
the person entering the data can proceed. A few re-
quired variables can be forced, but against DGCD recom-
mendations. A few variables are optional. Hence, an  
answer is entered or the space is left blank. A central 
validation of completeness is performed annually by the 
DGCD, but the reliability of data entered into the data-
base is not validated by the DGCD. 

the pathology database
The pathology database, established in 1999, is a Danish 
nationwide database containing the results of all cy-
tology and histopathology examinations performed in 
Denmark The database contains CPR numbers, places of 
admittance, diagnoses and pathological descriptions. 

tablE 2

Comparability and agreement on variables for recurrence reported to the Danish Gynaecological Cancer Databasea.  

dGcd variables

Recurrences

patients with  
recurrence reported 
to the dGcd, n

patients with recur-
rence found in the 
pathology report, n

patients with  
recurrence found in  
patient charts, n

correct variable in  
the dGcd out of all 
possible variables 
founding the definite 
reference, % (n/N)

total comparability  
between the definite 
reference and the 
dGcd for all data incl. 
missing data, % (n/N)

agreement on reported 
data between the  
definite reference and 
the DGCD, % (n/N)

Answer optional

Recurrences 20 45 52 34.6 (18/52) 91.4 (385/421)   90.0 (18/20)

Vaginal recurrences 11 25 25 32.0 (8/25) 95.2 (401/421)   72.7 (8/11)

Central pelvic  recurrences   3   2   7 14.3 (1/7) 98.1 (413/421)   33.3 (1/3)

Pelvic recurrences   2   2   5 20.0 (1/5) 98.8 (416/421)   50.0 (1/2)

Other recurrences   5 20 37 13.5 (5/37) 92.4 (389/421) 100.0 (5/5)

Biopsy-verified 12 45 44 22.2 (10/45) 91.2 (384/421)   83.3 (10/12)

Average on 

DGCD variables – – – – 94.5 (567.1/600)   71.6 (429.3/600)

DGCD = Danish Gynaecological Cancer Database. 
a) Definite reference is based on the pathology report from the pathology database and the patient charts and 23 entries have missing data on all variables. This occurs when no gy-
naecological or oncological data can be found in the journal. Optional answers are only reported if positive.  
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statistical analysis
The data retrieved from the pathology reports were en-
tered into Epi-Data and then transferred to the STATA 
(Stata Stastical Software, Release 11.1 Collage Station, 
USA; 2009). 

Trial registration: not relevant.

REsUlts 
For final validation, 421 cases were chosen, including 37 
with adenomatous hyperplasia. When the preoperative 
diagnosis is adenomatous hyperplasia, only the variables 
relevant for adenomatous hyperplasia open up in the 
database. The study population for the remaining vari-
ables is therefore 384 only.

The total average for completeness for both patho-
logical and surgical variables is 97.3%. For pathological 
variables alone, the average completeness is 99.1% and 
for the surgical cases only, it is 96.5% (Table 1). The total 
comparability between the DGCD and the definite refer-
ence is 95.4% (Table 1). For surgical variables alone, the 
comparability was 93.6%; and when we discriminated 
between required and optional variables, it was 91.9% 
and 99.1%, respectively. For pathological variables 
alone, the comparability was 96.6%; and when we dis-
criminated between required and optional variables, it 
was 93.3% and 97.6%, respectively. The total agreement 
in the DGCD is 88.3%. Discrimination between required 
and optional variables yields a total agreement for re-
quired variables of 94.8%, whereas it is 82.5% for op-
tional value (Table 1). The table for recurrences has op-
tional variables only (Table 2). The total comparability is 
94.5%. The average for total agreement on reported 
data is 71.6%. Optional variables cannot be validated for 
completeness due to the uncertain value of a blank 
space. 

discUssiOn
The aim of the study was to validate the DGCD data for 

women with endometrial cancer or adenomatous hyper-
plasia. The DGCD was generally found to be a reliable 
database. Data on pathology and surgery, completeness 
and comparability were excellent. For total agreement, 
the quality was somewhat lower, but still good. For re-
currence, the comparability was very good, but agree-
ment not as good. The results differed depending on the 
voluntariness. The required variables were valid and  
homogeneous, but the optional variables varied due 
mainly to the variation in the number of entries. Vari-
ables with few entries reported are sensitive and there-
fore inconclusive. This is often seen for optional vari-
ables. For optional, and especially for the seldom 
vari ables, total comparability is of importance. With few 
positive entries, the reliability of the blank space be-
comes of interest. The total comparability in the DGCD is 
found to be very reliable. Only one variable is lower than 
90% (appendectomy, 84.8%). 

The most valid data in the DGCD are those that ap-
ply to required variables. There is no difference in valid-
ity of the required data whether it concerns the surgical 
or the pathological ones. No required variable, except 
for appendectomy, has a validation value below 91.4%. 
Three of the required surgical variables can be forced 
without answering (appendectomy, cytology and oment-
ectomy).  These three variables are among the five vari-
ables which have the lowest completeness. The variable 
“appendectomy” has the lowest validity of the three 
(Table 1). One “sub-variable” is “earlier appendectomy”. 
The surgeon has most likely not been involved with the 
“earlier appendectomy” (the sub-variable). It may be re-
ported as not removed even if it was, in fact, removed 
earlier, or the space is forced without answering be-
cause the reporter is uncertain about the answer. The 
“sub-variable” “earlier omentectomy” has the same 
problem, but the risk of a wrong answer is greater for 
appendectomy as it is a more common event than 
omentectomy. The variable “hysterectomy” is required 
and cannot be forced. Its completeness is lower (94.8%) 
than that of other required variables. This is due to the 
“sub-variable” “no hysterectomy”. For “no hysterecto-
my” to be reported, the surgeon has to log on to the 
DGCD and compose a surgery-entry saying no hysterec-
tomy. For the study population, this was done twice, 
both incorrectly.

The comparability of optional variables is high. All 
variables for optional data reported with more than ten 
entries have good agreement. The lowest agreement ap-
pears when few entries are reported. The voluntariness 
could explain the low number of entries, but other fac-
tors may also be of importance. The surgeons have in-
guinal lymph nodes with 0% agreement. It is a seldom 
place of metastasis for endometrial cancer. In the DGCD, 
the “inguinal lymph node” registration button is situated 

Endometrial cancer. 
Source: Department  
of Pathology, Aarhus  
University Hospital.
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besides two more common places for lymph node me-
tastasis, and they can be chosen accidentally. We found 
that the risk of a wrong entry was greater than the fre-
quency of inguinal lymph node metastasis. The inguinal 
lymph node metastasis is not included in endometrial 
cancer staging, which questions the relevance of this 
button. 

The definite reference for recurrence consists of the 
pathology report and the patient charts. The variables 
for recurrences are all optional in the DGCD with a high 
total comparability, lower average agreement and a 
small entry number. The low agreement is due to the 
small number of entries. The small number of entries 
could be due to there being no incidence of recurrence, 
but it is more likely that most Danish oncological depart-
ments do not report to the DGCD, and many patients 
with recurrences are seen at these departments. Treat-
ment can be multidisciplinary, and the responsibil ity for 
reporting to the DGCD therefore becomes uncertain. 
The clinical journals revealed 52 entries with recurrence. 
Only 20 were reported to the DGCD, and 10.0% of these 
were incorrect. In total, only 34.6% of all possible entries 
for “recurrences” were reported correctly (Table 2). One 
DGCD variable, “other recurrences”, demonstrated 
100% agreement, as all reported cases were correct, but 
86.5% of the actual “other recurrences” (due to the def-
in ite reference) were not reported to the DGCD, and 
hence only 13.5% of all possible entries were reported 
correctly. A registration model in which the pathologist 
reports the recurrences may yield better agreement.

An earlier study validated the strength of agree-
ment of ovarian cancer quality indicators and registra-
tion in the DGCD. The study found that data linked to 
the surgical and pathological procedures had a great 
strength of agreement except for “grade” and “compli-
cations” [2]. The present study examined different as-
pects and variables, and a one-to-one comparison can-
not be made. However, with the high validity found in 
both studies, except for specific variables and recurren-
ces, it seems likely that this is the case for all DGCD data, 
including cervix cancer data.

The present study has a limitation regarding un-
known data. There are missing data for both definite ref-
erences, but more for the patient charts (5.5%). The pa-
tient charts used are electronic and not updated on all 
hospitals. As the patients were stratified with respect to 
hospitals when selected, this should not create bias. By 
the time of data retrieval, the DGCD had not finished the 
central validation for the study period in question. When 
finished (December 2010), 10% new entries were added. 
These 10% represent the usual follow-up and do not to 
introduce bias. The composition of DGCD with forcible 
and optional variables also creates uncertain data. 

Some of the study population has a short follow-up 

time. This results in a lower number of entries for recur-
rence than would have been the case with a longer fol-
low-up time. It does not change the composition of the 
population, but a higher number of entries would give 
less sensitive data and perhaps a better agreement.

The DGCD is currently updating in order to reflect 
the changes in treatments, repair bugs and increase 
completeness and validity in accordance with studies 
like the present. A new and improved version of the 
DGCD was launched in 2013 where optional variables 
had been made mandatory and a new logistics intro-
duced for registration of recurrences. 

cOnclUsiOn
The surgery and pathology data on endometrial cancer 
registered in the DGCD are extraordinarily valid and 
complete. The data provide a solid base for research. 
The agreement on recurrence is low due to the relatively 
infrequent incidence which, when occurring, is only 
rarely entered into the database. Based on this study, 
the DGCD alone, cannot provide information on recur-
rence that yields a reliable foundation for research. The 
new version of the DGCD is an attempt to solve the pre-
sented shortcomings. 
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