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Abstract
Objective: Clinical registries are designed to collect quality data generated during
diagnosis and cancer treatment, post-treatment monitoring, and survival and to enhance
patient treatment. Evaluation of registry data allows an improvement of patient care
and a comparison between healthcare providers. Our goal is to present a computerbased endometrial cancer registry that could serve as a model for those planning to
develop a similar registries. Methods: Comprehensive forms for monitoring patients
with endometrial cancer (EC) were introduced at the Department of Gynaecological
and Breast Oncology, Maribor General Hospital in 1994. Following the clinical
development in treatment approaches to EC. This form has been revised several times.
The amendments were based on our experience and new approaches to treatment. The
form of Endometrial-Online computer program that we present and is currently in use,
was designed in 2014. Results: In the last 27 years, we have collected data on EC
patients treated at our institution. The Endometrial-Online computer program enables
collection, processing, and analysis of 139 different data, that include patient’s general
data, history, diagnostic procedures, histopathological examination results, treatment
methods, and post-treatment follow-ups in a rapid and reliable way. Conclusions: The
purpose of the Endometrial-Online Registry is the collection of data on cancer patients
with the intention of improving diagnosis and treatment. It enables improved day-today healthcare service, and comparison of our treatment outcomes with national and
international standards. Limitations of such clinical registries can be in an incomplete
or incorrect data entry as a consequence of several healthcare professionals taking part
in diagnostic work up, treatment and post-treatment follow-up of endometrial cancer
patients.
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1. Introduction
Cancer registries are set up for different purposes. Broadly
they can be divided into institution based and populationbased registries. Institution or hospital-based registries collect
patient data for a specific cancer unit, whereas populationbased registries gather data on all patients in a certain population. The intention of population-based registries is to
assess the extent of cancer burden in particular community.
It is used to set public health priorities and signpost care
priorities. Registries are also a source of data for etiological
research and for evaluation health provider effectiveness in
cancer control activities [1]. Our goal is to present a computerbased endometrial cancer registry that could serve as a model
for those planning to develop similar registries.
The Cancer Registry of the Republic of Slovenia was established at the Institute of Oncology Ljubljana in 1950. It

represents one of the oldest population-based cancer registries
in Europe. The role of this registry is to record and analyze the
burden of malignant and pre-malignant diseases in the country
[2]. Clinical registries are required for collecting specific information on certain malignancies. In 2017 the Clinical Registry
of Skin Melanoma was established in Slovenia, paving the way
as the first special clinical registry in this country [3]. Our
clinical registries for ovarian cancer and breast cancer were
already presented [4–6].
Endometrial cancer (EC) is the most common gynaecological malignancy and the second most common female cancer,
after breast cancer, in the developed world [7]. In 2012, the
number of new cases and deaths due to EC worldwide was
319,605 and 76,160 respectively [7]. According to GLOBOCAN, in 2020, there were an estimated 417,367 new cases and
97,370 cancer deaths worldwide due to EC [8]. This shows a
rising incidence of EC thus making it an even more important
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issue.
In Slovenia, the crude incidence of EC in the period 20142018 was 34.2/100,000 and the age standardized incidence
was 16.1/100,000. This amounts to approximately 350 new
cases annually. During this period, the crude death rate was
6.4/100,000 and age standardized death rate was 2.2/100,000.
The prevalence of women living with EC was 4845 women on
31 December 2018 [9].
Identifying risk factors and factors that provide protection
against EC is critical to understand the disease aetiology and
factors influencing it. Therefore, collection of patient history
information is of great importance. Previous reports show,
that the most prevalent histological subtype endometrioid endometrial adenocarcinoma has been associated with numerous
risk factors such as obesity, insulin resistance, physical inactivity, excess exogenous oestrogen, and tamoxifen therapy after
breast cancer. Furthermore, lifestyle choices such as daily
coffee consumption have been inversely associated with EC
[10]. Of many proposed risk factors, only three have strong
association without hints of bias: body mass index (BMI) and
waist-to-hip ratio increase the risk of EC, while parity reduces
the risk of disease [10]. These findings led Raglan et al. [10]
to the conclusion that identification of genuine risk factors
associated with EC may be very important for policy-makers
focusing on prevention strategies for women at high risk for
EC. Studies show that the higher is the BMI the higher the risk
for EC [11, 12].
Other already identified high-risk groups for EC include: (i)
women with polycystic ovary syndrome (PCOS), who have a
9% lifetime risk of EC [13]; (ii) women with early menarche
and late menopause, (iii) nulliparous women [14], (iv) women
on tamoxifen therapy for the prevention or adjuvant treatment
of breast cancer, which increases the risk of EC by two-to threefold [15, 16].
Combined oestrogen-progestin therapy (combined oral contraceptive, COC and combined HRT) has been shown to have
a protective effect on EC risk due to the progestin component,
which suppresses endometrial proliferation [17, 18]. The
benefit of COC persists for more than 30 years after treatment
discontinuation [19]. Other protective effects for EC have been
demonstrated by the use of progestogens in PCOS patients,
which reduces the risk of developing endometrial hyperplasia
and carcinoma [17, 20–22]. Breast feeding and childbearing at older age protect against EC [23–25]. Some studies
also showed cigarette smoking has protective effect, but the
health risks associated with smoking outweight the benefit
(28,29,30). The use of hormone replacement therapy (HRT)
however, shows a dose and duration dependent increase of EC
risk with relative risks ranging from 1.1 to 15 [11, 26].
Understanding such lifestyle factors could be aided by comprehensive hospital-based clinical registries. Such registries
could play an important role in monitoring and improving the
quality of care for EC prevention and patient management. The
collected data can also be used for research purposes.
The aim of this manuscript is to present the registry called
Endometrial-Online. We present datasets that are reasonable
and well structured. This report on our experience with establishing a patient registry for EC could be useful to other
institutions at setting up their own registry for EC.

2. Materials and Methods
The University Medical Centre Maribor introduced in 1994
seven clinical registries for gynaecological cancers (cervical,
endometrial, ovarian, tubal, vaginal, vulvar) and breast cancer
at the Department of Gynaecological Oncology and Breast
Oncology. We developed a computer program for all of them.
Their use to follow-up patients with ovarian cancer and breast
cancer was already presented in several publications [4–6].
In recent decades, there have been changes in the field of EC
management, both in surgical and non-surgical management
(radiotherapy and systemic therapy). Accordingly, to these
changes and regarding our previous experience with collecting
cancer patient’s data using computer program developed by
our gynaecologic oncologists, the context of the inquiry for
endometrial cancer has been updated for current use. The
updated inquiry protocol served as a model for developing
an adequate computer program called Endometrial-Online in
2014 with the purpose to record data during diagnostics, treatment, and follow-up of patients. Program was developed and
updated in actual versions of Microsoft Access. The program
does not allow us to trace data entry. There are no mechanisms
implemented to avoid mistakes in data collection. The program
is updated by specialists in the field of endometrial cancer
diagnosis and treatment who follow developments in the field
and make appropriate changes.
After the patients complete their primary treatment, data are
recorded using the Endometrial-Online computer program to
process and analyse the data obtained in the process.
Paper forms are used first, during patient’s interview with
the attending physician, and the data are later transferred to the
Endometrium-Online computer program by a medical specialist. At every following visit the form is filled with new information. The front page of Endometrial-Online contains basic
information including stage of the disease, initial treatment
and its results, relapses and their treatment. The next figure
contains data about patient’s history, clinical manifestation of
the disease, the findings of clinical examination and outcomes
of tests used to determine the stage of the disease. In the
following three figures details about treatment modalities used
are presented together with detailed pathologic and histologic
report. Upon admission to the hospital, informed consent
is given by the patient allowing the use of personal data or
documentation for the purpose other than actual treatment.

3. Results
The inquiry for EC consists of 139 different items divided
into seven sections that are presented in detail in figures. To
date the registry has data recorded from 1060 endometrial
cancer patients. General data are partly captured at the time
of diagnosis and consist of the identification and of treatment
overview at the end of primary treatment. Relapses and their
management are described (Fig. 1).
Twenty-six items on patient history on known risk factors
for EC, current symptoms, and signs were recorded. Patient’s
menstrual history, reproductive history, the use of hormones
and smoking habits were recorded. Detailed data are listed
in Fig. 2. The patient history includes signs and symptoms
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F I G U R E 1. General data. CT, chemotherapy; RT, radiotherapy.

as well as their duration. The most common symptoms are
intermenstrual bleeding and postmenopausal bleeding. Also
time since the last gynaecological check-up is also recorded.
Next section covers clinical examination with 41
parameters, including weight, height, outcomes of an
abdominal examination, examination of genital organs, WHO
and Karnofsky performance status, findings of ultrasound

examination of the uterus, estimation of the depth of
myometrial invasion, colposcopy, the results of last Pap smear
test according to Bethesda System, chest radiograph,
liver ultrasound scan,
esophagogastroduodenoscopy,
mammography,
intravenous urography,
cystoscopy,
proctoscopy, hysteroscopy and laboratory tests focusing
on haematology and tumour markers (Fig. 3).
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F I G U R E 2. Medical history. MPOT, medical termination of pregnancy.

Section containing data about the surgical procedure
and postoperative care includes 15 parameters. Date of
surgery, type of surgical procedure, complications during
surgery, blood loss, blood transfusions, perioperative

and postoperative use of antibiotics and postoperative
complications are registered. The day of patient discharge
from the hospital is also recorded (Fig. 4). Seventeen types of
surgical procedures are listed. They are followed by the most
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F I G U R E 3. Clinical examination and investigations prior to treatment. HSC, hyteroscopy; TZ, transformation zone; NAD,
no abnormalitiy detected; SR, sedimantation rate; CEA, carcino embryonic antigen; CA 125, cancer antigen 125.
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common postoperative complications (Fig. 4).
Data collection on radiotherapy contains also the source of
radiation, total radiation dose (in Grays–Gy), the duration of
radiotherapy and possible complications (Fig. 4). Data on
radiotherapy are completed at the first follow-up visit after the
treatment has been concluded, since radiotherapy is performed
at the Department of Oncology.
Items examining chemotherapy focus on the most frequently
used agents. These agents are already listed and categorized. The frequency and number of chemotherapy cycles
is recorded, as well as data regarding granulocyte colonystimulating factor (G-CSF) application, dose reduction, postchemotherapy complications and results.
For hormonal therapy, data on hormonal therapy drug,
dosage and duration, and the outcomes of hormonal therapy
are recorded.
Findings about histopathologic examination of tumour,
lymph nodes and any other tissues removed during surgery
are collected in the next section. The first part of this
section includes data about cervical and endometrial
biopsy.
Further part of the inquiry includes data on
the endometrial, myometrial, ovarian, oviductal, vaginal
cuff, parametrial and cervical histology.
All relevant
tumour characteristics, including size, depth of invasion,
differentiation, lymphovascular invasion and lymph node
status are recorded (Fig. 5). A International Federation of
Gynecology and Obstetrics (FIGO) 2009 stage is determined
after definitive histology, and marked at the end of this
section, usually after the patient was already discharged.
Detailed information about adjuvant or neoadjuvant
chemotherapy is collected on a separate inquiry page (Fig. 6).
This section includes the date of chemotherapy, weight, height
and body surface. It also records the wellbeing of the patient,
outcomes of clinical examinations, ultrasound, abdominal CT,
chest radiography, laboratory results, tumour marker Ca125,
creatinine, dose reduction and the reason for it, cytostatic and
antiemetic therapy and occurrence of vomiting.
The last section of the inquiry is designed for the follow-up
(Fig. 7). Routine follow-up visits are recommended every 3–
4 months for the first 2–3 years. After that period, 6-monthly
visits are recommended for 5 years, and then annually for life.
At each visit, history taking, and clinical examinations are
carried out to detect treatment complications and psychosexual
morbidity and to assess for recurrent disease. At every followup visit all 13 boxes should be filled describing the wellbeing
of the patient and findings of examinations and tests.
All data collected with the paper inquiry are recorded with
the Endometrial-Online computer program used for processing
data and statistical analysis. Compilation rate is 80–85%.
The most critical sector of the inquiry refers to postoperative
complications. Missing data rate is 15–20%. The program
gives us quick access to data so we can find and edit it. Data
can be added or modified.

4. Discussion
Hospital-based cancer registries such as Endometrial-Online
focus on recording of information of cancer patients seen in
a certain institution. The main purpose of such an institution

based registry is to support patient care by providing readily
accessible information on women diagnosed with a malignant
disease, the management modalities implemented and its result. The data are used mainly for administrative purposes
and for clinical audits [1]. Our endometrial cancer inquiry
collects extensive longitudinal patient data. It consists of 139
items connected to EC patient medical history, clinical status,
histopathological results, treatment and its outcome.
Women with EC usually presents with abnormal uterine
bleeding [27]. Endometrial sampling is required to decide the
cause of abnormal uterine bleeding in perimenopausal women
with high risk for EC to avoid delay in setting the diagnosis.
Endometrial sampling is also necessary in all the cases of
postmenopausal uterine bleeding depending on history, findings of clinical examination and imaging findings. Imaging
is usually conducted through transvaginal ultrasound (TVUS)
[28]. TVUS is considered as a method of screening in patients
with postmenopausal uterine bleeding. It is connected with
high accuracy in regards to myometrial invasion and probable
extrauterine dissemination [29]. Items on the management of
EC include all available types of EC treatment options (Fig. 4).
Details about each type of treatment are listed in this section
along with the most common complications.
The disease management strategy is based on information
available before surgery: the tentative stage (apparent stage
I or more advanced), grade (of endometrioid tumours; grade
1–3 or a binary system) and histotype (endometrioid versus
non-endometrioid tumours) [30]. Total hysterectomy without
colpectomy is the mainstay of treatment for EC patients. Ovarian preservation may be possible by individual assessment in
young patients. This is due to the understanding that such
patients usually have early-stage, low-grade tumours. The
overall survival of young patients with early-stage endometrial
cancer is not statistically significantly impacted by ovarian
preservation [30].
The World Health Organization (WHO) classification is the
gold standard for categorizing EC. The latest edition provides
detailed understanding of each entity. Histologic classification
WHO 2014 is recommended in the Slovene Recommendations
for diagnosis, treatment and follow-up of patients with endometrial carcinoma from 2018 [31]. The fifth edition of the
WHO classification of Tumours of the Female Genital Tract,
published in 2020, highlights the use of integrated molecular
classification systems for EC in clinical management [32].
Four new entities have been included within the EC classification: squamous cell carcinoma, mucinous carcinoma, intestinal type, mesonephric adenocarcinoma and mesonephriclike adenocarcinoma and neuroendocrine neoplasms have been
separated from the EC chapter [33]. Significant improvements
in understanding of genomic basis of EC have been included
in the newest edition of EC. Morphological classification, with
or without aid of immunohistochemistry, remains the mainstay
of diagnosis [33].
Decisions on management of EC are taken by multidisciplinary tumour boards. Decision about the need for adjuvant
radiotherapy therapy is based on cancer stage, patient’s age,
type, and grade of the tumour as well as lymphovascular
space invasion (LVSI) [30]. In patients with high-risk, nonendometrioid cancers (serous and clear cell after comprehen-
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F I G U R E 4. Surgery, radiotherapy, chemotherapy, and hormonal therapy. LND, lymph node dissection.

sive staging) chemotherapy can also be considered. In these
cases clinical trials are encouraged. In carcinosarcoma and undifferentiated tumours chemotherapy is recommended. There
is no standard of care for second-line chemotherapy in EC [30].

In advanced or recurrent endometroid EC hormone therapy is
indicated [30]. Hormone receptor status (PgR and ER) should
be determined before hormone therapy is initiated [30].
According to the 2009 FIGO staging formulation for EC and
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F I G U R E 5. Histopathology.
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F I G U R E 6. Adjuvant or neoadjuvant chemotherapy.

carcinosarcoma, a simplification from the 1988 FIGO classification, the task of pathologists has changed: they no longer
need to distinguish superficial and no myometrial invasion; use
cytological peritoneal washing assessment to inform stage; or
differentiate between endocervical mucosal and endometrial
involvement by tumor [33]. Interpathologist discrepancy rate

of approximately 30% is reported proving that assessment of
myometrial invasion can be difficult. Gynecological pathologists show a tendency to report smaller measurements than
non-specialized pathologists [34].
Surgical staging in EC has evolved and sentinel lymph
node (SLN) mapping has replaced a full pelvic and paraaortic

80

F I G U R E 7. Follow-up form. UTI, urinary tract infection; NAD, nothing abnormal detected.

lymphadenectomy in several cases [35].
Usually, a closer clinical follow-up after treatment is carried
out for more high-risk EC. No evidence from randomized
or prospective study about the effect of routine follow-up
on survival is available. Current approach to follow-up is
based on results from retrospective trials with inherent risk
of bias. The most important method for recurrence detection
remains review of patient symptoms. Use of routine physical
examinations, additional tests, or imaging does not improve
survival. One in three of the women attending follow-up are
faced with unmet needs, and alternative models for followup focused on survivorship care and empowerment should be
tested [36].
It seems that soon along with changes in WHO classification, additions to inquiry will be required: genomic studies have led to better molecular classification of endometrial
cancers, although translation into clinical practice has lagged
behind these efforts. Molecular changes have potential clinical
implications regarding diagnosis, treatment, and prognosis assessment [37]. Classifications are not set in stone. They evolve
as new information appears. Updates should incorporate an
evidence-based medicine approach regarding new knowledge
[38–40].
Original data in Endometrial-Online are gathered in paper
forms, so possibility always exists of an overwriting error. To
keep the overwriting error as low as possible, the filling out of
forms is always done by a medical specialist.
Hospital-based clinical registries cannot provide measures
of the occurrence of cancer in a defined population. Regardless, collected data may be used to a certain extent, for

epidemiological purpose.

5. Conclusions
Hospital-based clinical cancer registries play a vital role in
evaluating clinical practice. It serves to enhance clinical work
organisation, quality and disease management. They allow
continuous comparison of treatment results with national and
international standards. Data can also be used for research
purposes and studies on cancer survivorship.
The Endometrial-Online computer program enables fast access and reliable processing of 139 different data obtained
from EC patients, covering their general information, detailed
history, pretreatment evaluation, treatment, and follow-up.
Limitation of the clinical registry might represent incomplete or incorrect data entry, which depends on several healthcare professionals involved in the diagnostic procedures, treatment, and follow-up of EC patients.
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