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ABSTRACT

Summary The first German interdisciplinary S3-guideline on

the diagnosis, therapy and follow-up of patients with endo-

metrial cancer was published in April 2018. Funded by Ger-

man Cancer Aid as part of an Oncology Guidelines Program,

the lead coordinators of the guideline were the German Soci-

ety of Gynecology and Obstetrics (DGGG) and the Gynecolog-

ical Oncology Working Group (AGO) of the German Cancer

Society (DKG).

Purpose The use of evidence-based, risk-adapted therapy to

treat low-risk women with endometrial cancer avoids un-

necessarily radical surgery and non-useful adjuvant radiother-

apy and/or chemotherapy. This can significantly reduce ther-

apy-induced morbidity and improve the patientʼs quality of

life as well as avoiding unnecessary costs. For women with en-

dometrial cancer and a high risk of recurrence, the guideline

defines the optimal surgical radicality together with the ap-

propriate chemotherapy and/or adjuvant radiotherapy where

required. The evidence-based optimal use of different thera-

peutic modalities should improve survival rates and the qual-

ity of life of these patients. The S3-guideline on endometrial

cancer is intended as a basis for certified gynecological cancer

centers. The aim is that the quality indicators established in

this guideline will be incorporated in the certification pro-

cesses of these centers.

Methods The guideline was compiled in accordance with the

requirements for S3-level guidelines. This includes, in the first

instance, the adaptation of source guidelines selected using

the DELBI instrument for appraising guidelines. Other con-

sulted sources include reviews of evidence which were com-

piled from literature selected during systematic searches of

literature databases using the PICO scheme. In addition, an

external biostatistics institute was commissioned to carry out

a systematic search and assessment of the literature for one

area of the guideline. The identified materials were used by

the interdisciplinary working groups to develop suggestions

for Recommendations and Statements, which were then

modified during structured consensus conferences and/or ad-

ditionally amended online using the DELPHI method with con-

sent being reached online. The guideline report is freely avail-

able online.

Recommendations Part 1 of this short version of the guide-

line presents recommendations on epidemiology, screening,

diagnosis and hereditary factors, The epidemiology of endo-

metrial cancer and the risk factors for developing endomen-

trial cancer are presented. The options for screening and the

methods used to diagnose endometrial cancer including the

pathology of the cancer are outlined. Recommendations are

given for the prevention, diagnosis, and therapy of hereditary

forms of endometrial cancer.

ZUSAMMENFASSUNG

Zusammenfassung Im April 2018 erschien die erste deut-

sche interdisziplinäre S3-Leitlinie für die Diagnostik, Therapie

und Nachsorge der Patientinnen mit Endometriumkarzinom.

Von der Deutschen Krebshilfe im Rahmen des Leitlinienpro-

gramms Onkologie gefördert, wurde sie von der Deutschen

Gesellschaft für Gynäkologie und Geburtshilfe (DGGG) und

der Arbeitsgemeinschaft Onkologische Gynäkologie (AGO)

der Deutschen Krebsgesellschaft (DKG) federführend koor-

diniert.

Ziele Durch eine evidenzbasierte risikoadaptierte Therapie

können bei den Frauen mit Endometriumkarzinom mit gerin-

gem Risiko eine unnötige Radikalität bei der Operation und

nicht sinnvolle adjuvante Strahlen- und/oder Chemotherapie

vermieden werden. Dies reduziert zum einen deutlich die the-

rapieinduzierte Morbidität und erhöht die Lebensqualität der

Patientinnen. Auf der anderen Seite werden unnötige Kosten

vermieden. Für die Frauen mit einem Endometriumkarzinom

mit hohem Rezidivrisiko definiert die Leitlinie die optimale

operative Radikalität sowie die ggf. erforderliche Chemothe-

rapie und/oder adjuvante Strahlentherapie. Durch den evi-

denzbasierten optimalen Einsatz der verschiedenen Therapie-

modalitäten sollten Überleben und Lebensqualität dieser Pa-

tientinnen verbessert werden. Die S3-Leitlinie zum Endome-

triumkarzinom soll eine Grundlage für die Arbeit der zertifi-

zierten gynäkologischen Krebszentren sein. Die auf dieser

Leitlinie basierenden Qualitätsindikatoren sollen in den Zerti-

fizierungsprozess dieser Zentren einfließen.

Methoden Die Leitlinie wurde gemäß den Anforderungen

eines S3-Niveaus erarbeitet. Dies umfasst zum einen die

Adaptation der mittels des DELBI-Instruments selektierten

Quellleitlinien. Zum anderen Evidenzübersichten, die anhand

der in systematische Recherchen nach dem PICO-Schema in

ausgewählten Literaturdatenbanken selektierten Literatur er-

stellt wurden. Ergänzend wurde ein externes Biostatistik-Insti-

tut mit der systematischen Literaturrecherche und ‑Bewer-

tung eines Teilbereichs beauftragt. Diese Ergebnisse dienten

den interdisziplinären Arbeitsgruppen als Basis für die Erarbei-

tung von Vorschlägen für Empfehlungen und Statements,

welche in strukturierten Konsensuskonferenzen und/oder er-

gänzend im DELPHI-Verfahren auch online modifiziert und

konsentiert wurden. Der Leitlinienreport ist online frei verfüg-

bar.

Empfehlungen Der Teil 1 dieser Kurzversion der Leitlinie

zeigt Empfehlungen zur Epidemiologie, Früherkennung, Diag-

nostik und hereditären Faktoren: Die Epidemiologie des Endo-

metriumkarzinoms und Risikofaktoren für seine Entstehung

werden dargestellt. Die Möglichkeiten der Früherkennung

und die Methoden der Diagnostik des Endometriumkarzi-

noms, einschließlich der Pathologie, werden behandelt. Es

werden Empfehlungen zur Prävention, Diagnostik und Thera-

pie von hereditären Formen des Endometriumkarzinoms ge-

geben.
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process) after they had disclosed and excluded any conflicts of in-
terest [1]. The guideline was compiled with the direct participa-
tion of two patient representatives.

Physicians of the Competence Oncology Center of the National
Association of Statutory Health Insurance Funds (Kompetenz Cen-
trum Onkologie des GKV-Spitzenverbandes) and the Medical Ser-
vice of German Health Funds (MDK-Gemeinschaft) were involved
in an advisory capacity during the formulation of specific aspects
of this S3-guideline which were relevant for social medicine.

They did not participate in the voting on individual recommen-
dations and are not responsible for the contents of this guideline.

Abbreviations

ACR American College of Radiology
AEH atypical endometrial hyperplasia
AG working group (Arbeitsgruppe)
AWMF Association of Scientific Medical Societies in Germany

(Arbeitsgemeinschaft der Wissenschaftlichen
Medizinischen Fachgesellschaften e.V.)

ÄZQ Medical Center for Quality in Medicine
(Ärztliches Zentrum für Qualität in der Medizin)
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BMI body mass index
CEB Basel Institute for Clinical Epidemiology & Biostatistics

of the University of Basel
CEBM Centre for Evidence-Based Medicine (Oxford, UK)
CS Cowden syndrome
CT computed tomography
DELBI German Guideline Assessment Instrument
DELPHI multistage survey method
DKG German Cancer Society

(Deutsche Krebsgesellschaft e.V.)
DKH German Cancer Aid (Deutsche Krebshilfe e.V.)
EC expert consensus
FIGO International Federation of Gynecology and Obstetrics
GoR grade of recommendation
HCS hereditary cancer syndrome
HNPCC hereditary non-polyposis colorectal cancer
HT/HRT hormone therapy in perimenopause and

post-menopause (hormone replacement therapy)
IKNL Integraal Kankercentrum Nederland
LoE level of evidence
LS Lynch syndrome
MMR mismatch repair
MMMT malignant Müllerian mixed tumor/malignant

mesodermal mixed tumor: carcinosarcoma
MRI magnetic resonance imaging
OL Oncology Guidelines Program
PCOS polycystic ovarian syndrome
PET‑CT positron emission tomography + computed

tomography
PHTS PTEN hamartoma tumor syndrome
PMB postmenopausal bleeding
SEE‑FIM section and extensively examine the FIMbriated end

of the fallopian tube
ST statement
UICC Union internationale contre le cancer
WHO World Health Organization
II Guideline Application

Purpose and objectives

The most important reason for compiling this interdisciplinary
guideline is the high epidemiological significance of endometrial
cancer and its associated burden of disease. Evidence-based risk-
adapted therapy to treat low-risk women with endometrial cancer
can avoid unnecessarily radical surgery and non-useful adjuvant
radiotherapy and/or chemotherapy. This reduces therapy-induced
morbidity, improves patientsʼ quality of life and avoids unneces-
sary costs. For women with endometrial cancer and a high risk of
recurrence, the guideline defines the optimal surgical radicality
and the appropriate adjuvant chemotherapy and/or adjuvant ra-
diotherapy. The evidence-based optimal use of different therapy
modalities should improve survival rates and the quality of life of
these patients.
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▶ Table 4 Grading of recommendations.

Level of
recommendation

Description Syntax

A Strong recommendation shall/shall not

B Recommendation should/should not

0 Recommendation open may/can
Targeted areas of patient care

The guideline covers outpatient and inpatient care.

Target patient groups

The recommendations of the guideline are aimed at all women
with endometrial cancer and their relatives.

Target user groups

The recommendations of the guideline are addressed to all physi-
cians and professionals who provide care to patients with endo-
metrial cancer. In the first instance, this group includes gynecolo-
gists, general practitioners, radiologists, pathologists, radio-on-
cologists, hematologists/oncologists, psycho-oncologists, pallia-
tive care professionals and nursing staff.

Other target groups are:
▪ Scientific medical societies and professional organizations;
▪ Advocacy groups for affected women (womenʼs health organ-

izations, patient and self-help organizations);
▪ Quality assurance institutions and projects at federal and

Länder levels (AQUA, the Institute for Applied Quality Improve-
ment and Research in Healthcare, the Association of German
Tumor Centers, etc.);

▪ Health policy institutions and decision-makers at federal and
Länder levels;

▪ Funding agencies.

Period of validity and update procedure

This guideline is valid from April 1, 2018 through to April 1, 2023.
Regular updates are planned; if changes are urgently required,
amendments will be developed which will be published in the lat-
est version of the guideline. The aim is currently to update the
guideline every two years.
III Methodology of the Guideline

Basic principles

The method used to prepare this guideline was determined by the
class to which this guideline was assigned. The AWMF Guidance
Manual (version 1.1, https://www.awmf.org/leitlinien/awmf-re-
gelwerk/awmf-regelwerk-offline.html, last accessed on
13.08.2018) differentiates between the lowest (S1), the inter-
mediate (S2) and the highest (S3) class [4]. The lowest class is de-
fined as a set of recommendations for action compiled by a non-
representative group of experts. In 2004, the S2 class was subdi-
vided into two subclasses: a systematic evidence-based subclass
(S2e) and a structural consensus-based subclass (S2k). The high-
est class (S3) combines both approaches. This guideline is classi-
fied as: S3.
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Grading of evidence

Identified trials used in this guideline were assessed using the
2011 version of the system developed by the Oxford Centre for
Evidence-based Medicine. This classifies studies according to vari-
ous clinical questions (benefit of therapy, prognostic value, diag-
nostic validity). Further information is available online at: http://
www.cebm.net/index.aspx?o=5653, last accessed on 13.08.2018.

Grading of recommendations

The level of recommendation expresses the degree of certainty
that the expected benefit of the intervention will outweigh the
possible damage caused (net benefit) and that the expected pos-
itive effects will reach a level which will be relevant for the patient.
Negative recommendations (must not) indicate the certainty that
there will be no benefit or the result may potentially be damaging
(▶ Table 4). The grading of recommendations incorporates the
results of evaluated trials, the applicability of study results to tar-
get patient groups, the feasiblity in daily clinical practice and eth-
ical obligations and patient preferences [2,3].
Recommendations

Recommendations are thematically grouped key sentences with a
recommendation for action, which were developed by the guide-
line group and voted on in a formal consensus procedure.

Statements

Statements are expositions or explanations of specific facts, cir-
cumstances or problems with no direct recommendations for ac-
tion. Statements are adopted after a formal consensus process us-
ing the same approach as that used when formulating recommen-
dations and can be based either on study results or expert opin-
ions.

Expert consensus (EC)

Recommendations for which no systematic systematic search of
the literature was carried out are referred to as expert consensus
(EC). As a rule, these recommendations cover approaches consid-
ered to be good clinical practice where no scientific studies are
necessary or could be expected.
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No. Recommendation GoR LoE Sources

3.5 The administration of progester-
one or dydrogesterone in the
context of continuous combined
hormone therapy may increase
the risk of developing endome-
trial cancer.

ST 3 [13]

GebFra Science | Guideline
IV Guideline

1 Epidemiology and risk factors, prevention
of endometrial cancer

1.1 Epidemiology and risk factors
1.1.1 Age
No. Recommendation GoR LoE Sources

3.1 The risk of developing endome-
trial cancer increases with age.

ST 1 [5]

No. Recommendation GoR LoE Sources

3.6 Sequential combined hormone
therapy may increase the risk of

ST 3 [6,7,9–
11,14]
1.1.2 Hormone therapy (HRT) without a progestogen
for endometrial protection
No. Recommendation GoR LoE Sources

3.2 Hormone therapy with estrogens
alone, without gestagen protec-
tion, is a risk factor for the devel-
opment of endometrial cancer in
women who have not undergone
hysterectomy. The effect de-
pends on the duration of admin-
istration.

ST 2 [6–11]

developing endometrial cancer.
The effect depends on the dura-
tion, type and dosage of the
administered progestogen.

3.7 Sequential combined hormone
therapy administered for
< 5 years which includes the ad-
ministration of a synthetic pro-
gestogen for at least 12–14 days
per month may be considered
safe with respect to the risk of
developing endometrial cancer.

ST 3 [6,7,11]
1.1.3 Hormone therapy with a progestogen
for endometrial protection

1.1.3.1 Continuous combined estrogen-progestogen
therapy
No. Recommendation GoR LoE Sources

3.3 A reduction in the risk of endo-
metrial cancer was observed for
womenwho received continuous
combined hormone therapy with
conjugated equine estrogens
and medroxyprogesterone ace-
tate as the progestogen over an
average period of 5.6 years.

ST 2 [12]

3.3.1 Continuous combined hormone
therapy administered for
< 5 years may be considered safe
with regard to the risk of devel-
oping endometrial cancer.

ST 2 6,7, 9,
10,12,
13,14]

No. Recommendation GoR LoE Sources

3.8 An increased risk of developing
endometrial cancer has been
observed for tibolone.

ST 3 [6,11,
15]

No. Recommendation GoR LoE Sources

3.9 Therapy with tamoxifen is a risk
factor for developing endome-
trial cancer. The effect is depen-
dent on the duration of adminis-
tration.

ST 1 [17–20]
1.1.3.2 Long-term administration of continuous
combined HRT
No. Recommendation GoR LoE Sources

3.4 An increased risk of developing
endometrial cancer was ob-
served following the long-term
administration of continuous
combined hormone therapy
> 6 years or > 10 years.

ST 3 [9,10]
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1.1.3.3 Sequential combined estrogen/progestogen
therapy
1.1.4 Tibolone
1.1.5 Tamoxifen
1.1.6 Oral contraceptives
No. Recommendation GoR LoE Sources

3.10 Oral contraceptives reduce the
risk for the development of
endometrial carcinoma. The
strength of the effect is depen-
dent on the duration of intake.

ST 2 [21,22]
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1.1.7 Ovarian stimulation therapy
No. Recommendation GoR LoE Sources

3.11 Ovarian stimulation therapy in-
creases the risk of endometrial
cancer compared to population-
based controls, but not com-
pared with infertile women.

ST 4 [23,24]

No. Recommendation GoR LoE Sources

4.1 The available data do not show
that screening using transvaginal
ultrasound in asymptomatic
women with no increased risk
of endometrial cancer reduces

EC
1.1.8 Other biological risk factors
No. Recommendation GoR LoE Sources

3.12 Late age at menarche and late
age at the birth of the last child
are associatedwith a reduced risk
of developing endometrial can-
cer; late onset of menopause is
associated with an increased risk
of developing endometrial can-
cer.

ST 3 [25–27]

3.13 Diabetes mellitus, disturbance of
glucose tolerance, metabolic
syndrome and polycystic ovary
syndrome (PCOS) increase the
risk of developing endometrial
cancer.

ST 3 [28–42]

3.14 An increased bodymass index
(BMI) increases the risk of devel-
oping endometrial cancer.

ST 3 [43–48]

3.15 A positive family history of endo-
metrial cancer and and/or colon
cancer is associated with a higher
risk of developing endometrial
cancer.

ST 3 [49]

endometrial cancer-specific
mortality.

4.2 Transvaginal ultrasonography
must not be carried out for pur-
poses of early detection of endo-
metrial cancer in asymptomatic
women who are not at increased
risk for endometrial carcinoma.

EC

No. Recommendation GoR LoE Sources

4.3 The available data do not show
that transvaginal ultrasound
screening in asymptomatic
women who have an increased
risk of developing endometrial
cancer (e.g., women with Lynch
syndrome, obesity, diabetes
mellitus, hormone therapy,
metabolic syndrome, PCOS)
reduces endometrial cancer-
specific mortality.

EC

4.4 The available data do not show
that screening of asymptomatic
women who have an increased

ST 4 [57,58]
1.1.9 Risk-reducing factors
No. Recommendation GoR LoE Sources

3.16 Physical activity is associated
with a reduced risk of developing
endometrial cancer.

ST 3 [50–54]

3.17 The use of intrauterine devices
(IUDs; copper spirals or thera-
peutic levonorgestrel spirals) is
associated with a reduced risk of
developing endometrial cancer.

ST 3 [55,56]
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2 Screening and Diagnosis of Endometrial
Cancer

2.1 Screening/diagnosis of asymptomatic women
2.1.1 Asymptomatic women with no increased risk
2.1.2 Asymptomatic women with an increased risk
risk of developing endometrial
cancer (e.g., women with Lynch
syndrome, obesity, diabetes
mellitus, hormone therapy,
metabolic syndrome, PCOS) us-
ing endometrial biopsy, pipelle
sampling, Tao brush cytology,
tumor marker sampling, frac-
tional curettage or hysteroscopy
reduces endometrial cancer-
specific mortality.

4.5 Transvaginal ultrasound exami-
nations must not be carried out
for early detection of endome-
trial carcinoma in asymptomatic
women who are at increased risk
for endometrial carcinoma (such
as those with Lynch syndrome,
obesity, diabetes mellitus,
hormone therapy, metabolic
syndrome, PCOS).

EC
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No. Recommendation GoR LoE Sources

Routine control examinations

Unremarkable findings

Unremarkable on clinical

examination

Endometrium < 20 mm,

homogenous, sharply

delineated, BMI < 30,

cytology not suspicious

Hemodynamically

non-relevant bleeding

Control examination

after 3 months, transvaginal

ultrasound

Hormonal therapy

Clinical investigation,

transvaginal ultrasound

(poss. hydrosonography),

cytology, risk factors

Premenopausal abnormal

uterine bleeding

Pathological findings

Recurrent bleeding disorders

Endometrium > 20 mm,

inhomogenous, not sharply

delineated, polyps,

BMI > 30, suspicious cytology,

diabetes, Lynch syndrome

Acute hemodynamically

relevant bleeding

Hysteroscopy, fractional curettage

BMI: Body Mass Index

▶ Fig. 1 Algorithm for “Investigating abnormal premenopausal uterine bleeding” [80]. [rerif]
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2.1.3 Asymptomatic women and tamoxifen therapy
4.8 In women with premenopausal
abnormal uterine bleeding who
do not have any risk factors
(suspicious cytology, obesity,
Lynch syndrome, diabetes,
polyps, etc.), an attempt at con-
servative treatment should ini-
tially be made, provided that the
bleeding is not hemodynamically
relevant. If conservative therapy
fails, hysteroscopy/curettage

ECNo. Recommendation GoR LoE Sources

4.6 Asymptomatic patients receiving
tamoxifen therapy must not be
examined by transvaginal ultra-
sound to screen for endometrial
cancer.

A 3 [59–63]
2.2 Investigations for abnormal premenopausal
uterine bleeding
No. Recommendation GoR LoE Sources

4.7 The risk of premenopausal wom-
en with abnormal uterine bleed-
ing developing endometrial
cancer or atypical endometrial
hyperplasia is below 1.5%.

ST 2 [64]

should be carried out.

4.9 Hysteroscopy combined with
fractional curettage is the gold
standard for obtaining a reliable
diagnosis of endometrial cancer.

ST 3 [65–67]
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No. Recommendation GoR LoE Sources

4.10 In a number of small series of
symptomatic patients, diagnos-
tic procedures such as pipelle
sampling and Tao brush cytology
offered positive and negative
predictive values for diagnosing
endometrial cancer which were
comparable to those obtained
with curettage plus hysteros-
copy. However, larger compara-
tive studies are still lacking.

ST 3 [68]

4.10.1 These diagnostic procedures are
not at present comprehensively
available on a quality-assured
basis throughout Germany.

EC

Endometrium (E+P-HRT)

3 mm < 5 mm,

poss. hydrosonography

≥

Endometrium > 3 mm

(or > 5 mm after HRT) or cannot

be delineated, inhomogenous

or cannot be sharply delineated

Recurrent PMB/

endometrium 3 mm≥

Focal

Control examination

after 3 months

Guideline-based

diagnostic workup

and therapy

Tao brush or pipelle

Follow-up Hysteroscopy/curettage

or

Postmenopausal bleeding

Clinical examination, trans-

vaginal ultrasound, cytology

Endometrium 3 mm,

smooth, homogenous

≤

Unremarkable

Non-focal

Malignant Cannot be

evaluated

Benign

Estrogen

Progestogen

Hormone replacement therapy

Postmenopausal bleeding

E:

P:

HRT:

PMB:

▶ Fig. 2 Algorithm for “Diagnostic approach when bleeding occurs in perimenopausal or postmenopausal women” [80]. [rerif]

Emons G et al. Interdisciplinary Diagnosis, Therapy… Geburtsh Frauenheilk 2018; 78: 949–971
2.3 Procedures for postmenopausal bleeding (PMB)
No. Recommendation GoR LoE Sources

4.11 When a woman presents with
PMB for the first time and her
endometrial thickness is ≤ 3mm,
then she should undergo sono-
graphic and clinical examination
after three months.

B 1 [69]

4.12 Histological investigations must
be carried out if the clinical
symptoms persist or reoccur
or if there is an increase in endo-
metrial thickness.

EC
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2.4 Diagnostic imaging procedures

2.4.1 General remarks on imaging procedures
No. Recommendation GoR LoE Sources

4.13 Surgical staging with histopath-
ological evaluation is the refer-
ence method used to diagnose
the local spread of endometrial
cancer.

Imaging is the primary diagnos-
ticmethod used to detect distant
metastases outside the usual
surgical area.

EC

No. Recommendation GoR LoE Sources

4.14 After obtaining histological con-
firmation of primary endometrial
cancer, transvaginal ultrasound
should be carried out to evaluate
the extent of myometrial infiltra-
tion and cervical infiltration.

B 3 [70]

4.15 Preoperative imaging using
transvaginal ultrasound is done
to document findings and plan
the surgical procedure, even if
definitive loco-regional staging is
only possible following histologi-
cal examination after surgery.

EC

No. Recommendation GoR LoE Sources

4.16 If the transvaginal ultrasound
findings show limited imaging
quality, magnetic resonance
imaging (MRI) should be offered
for preoperative assessment of
the extent of infiltration into the
myometrium and cervix in pa-
tients with primary endometrial
carcinoma.

B 3 [70]

4.17 Tomography should be carried
out if non-invasive assessment of
loco-regional lymph nodes is
necessary.1, 2

B 3 [71,72,
74–77]

4.18 For primary radiotherapy, MRI
should be used for the diagnostic
workup to determine the extent
of local spread, where possible.3

EC

1 For example, as a diagnostic imaging workup method prior to primary
radiotherapy or to plan the surgical procedure in patients with advanced
disease (cT3).

2 Transabdominal and transvaginal ultrasound are not suitable for this.
3 If carrying out an MRI is not possible, then the alternatives are either CT
or PET‑CT.

No. Recommendation GoR LoE Sources

4.19 If there is a reasonable suspicion
of distant metastasis, tomogra-

B 3 [71,72,
76]
2.4.2 Basic diagnostic imaging procedures

2.4.2.1 Chest X‑ray

The IKNL and ACR guidelines recommend taking chest X-rays in 2
different views when making a primary diagnosis of endometrial
cancer [71,72]. It is a basic investigative procedure which primar-
ily aims to assess the patientʼs cardiopulmonary status preopera-
tively and to detect and evaluate any rare pulmonary metastases.
Preoperative chest radiographs show initial findings which can be
used during potential follow-up examinations.

Although pulmonary metastases are rare at the first manifesta-
tion of endometrial cancer, they lead to FIGO stage IV. In a retro-
spective multicenter study, Amkreutz et al. [73] reported that pul-
monary metastases of endometrial cancer were detected in the
chest radiographs of 1.3% (7 of 541) patients. All affected pa-
tients had high-risk subtypes of endometrial cancer (serous,
clear-cell or poorly differentiated endometrioid), and the inci-
dence of pulmonary metastases was 4.1% for these subtypes. No
pulmonary metastases were detected in the chest radiographs of
patients with low-risk endometrial cancer subtypes. 243 patients
did not undergo thoracic imaging as a primary diagnostic proce-
dure. The authors concluded that thoracic imaging was not re-
quired to detect metastasis in patients with low-risk subtypes of
endometrial cancer. According to the study by Amkreutz et al.
[73], around 4% of patients with high-risk subtypes had pulmo-
nary metastasis. and the detection of metastases could be thera-
peutically relevant for these patients.

2.4.2.2 Abdominal ultrasound

Abdominal ultrasound is part of the basic workup, particularly to
assess the internal organs including any possible preexisting uri-
nary transport disorder. Evaluating the lesser pelvis and the retro-
peritoneum is difficult because of the superimposition of intesti-
nal gases. This guideline concurs with the ACR guideline [72]
which considers transabdominal ultrasound to be an unsuitable
method for staging endometrial cancer.
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2.4.2.3 Transvaginal ultrasound
2.4.3 Tomography as a diagnostic workup method
to determine local spread
2.4.4 Imaging procedures for distant metastasis
phy (and bone scintigraphy if
necessary) should be carried out
to evaluate distant metastasis
and plan treatment.
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No. Recommendation GoR LoE Sources

2.5 Pathology
4.21 Carcinosarcomas (malignant
Müllerian mixed tumors, MMMT)
are classified as carcinomas
based on their molecular pathol-
ogy. The histological evaluation
of carcinosarcomas must be
done in accordance with the
most recent effective WHO
classification. FIGO and TNM
staging must be done in the
same way as for endometrial
cancer.

EC

▶ Table 5 The dualistic model of endometrial cancer.

Type I endometrial
cancer

Type II endometrial
cancer

Estrogen-
associated

yes no

Endometrium usually hyperplastic usually atrophic; SEIC

Receptor positivity
(estrogens/
progesterone)

usually positive usually negative or
weakly positive

Age 55–65 years 65–75 years

Prognosis depends on the stage,
usually favorable

depends on the stage,
usually poor

Stage usually FIGO stage I usually FIGO stage II–IV

Histological
subtype

endometrioid + variants;
mucinous

serous, clear-cell

Molecular
alterations

PTEN inactivation

microsatellite instability

β-catenin mutations

K‑ras mutations

p53mutations

E-cadherin inactivation

PIK3CA alterations

Molecular types
(TCGA)

POLE ultramutated,
microsatellite instability
hypermutated, copy
number low

copy number high
(serous-like)

▶ Table 6 2014 WHO classification of endometrial hyperplasia com-
pared to earlier classifications [78].

Dallenbach-Hellweg
classification

1994/2003 WHO
classification

2014 WHO
classification

Glandular cystic
hyperplasia

Grade 1 adenomatous
hyperplasia

Simple hyperplasia
without atypia

Endometrial hyper-
plasia without atypia

Grade 2 Complex hyperplasia
without atypia

Grade 3 Simple atypical endo-
metrial hyperplasia

Complex atypical en-
dometrial hyperplasia

Atypical endometrial
hyperplasia/EIN*

* EIN = endometrial intraepithelial neoplasia

▶ Table 7 Histopathological classification of endometrial cancer [78,
79].

Endometrioid adenocarcinoma

Endometrioid adenocarcinoma variants

▪ secretory variant
▪ ciliated cell variant
▪ villoglandular variant
▪ variant with squamous differentiation

Mucinous adenocarcinoma

Serous adenocarcinoma

Clear-cell adenocarcinoma

Mixed carcinoma

Undifferentiated carcinoma

▪ monomorphic type
▪ dedifferentiated type

Neuroendocrine tumors

▪ well differentiated neuroendocrine tumor (carcinoid)
▪ poorly differentiated small-cell neuroendocrine carcinoma
▪ poorly differentiated large-cell neuroendocrine carcinoma

Other carcinomas

No. Recommendation GoR LoE Sources

4.22 Staging of endometrial cancers
must be done in accordance

EC

2.5.1 Morphology of endometrial cancer
No. Recommendation GoR LoE Sources

4.20 The terminology and morpho-
logical workup of endometrial
hyperplasiamust be based on the
most current version of theWHO
classification.

EC
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Carcinosarcomas of the endometrium used to be discussed in the
S2K-guideline “Sarcomas of the Uterus”, Version 1.0, 2015,
AWMF Registry Number: 015/074, http://www.awmf.org/
leitlinien/detail/ll/015-074.html; they are now described in the
S3-guideline “Diagnosis, Therapy and Follow-up of Patients with
Endometrial Cancer” [80].

2.5.2 Staging of endometrial cancer
with the most recent FIGO/TNM
classifications.
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No. Recommendation GoR LoE Sources

4.30 The report on findings for hyster- EC

GebFra Science | Guideline
2.5.3 Frozen section analysis for endometrial cancer,
malignant Müllerian mixed tumors and AEH
ectomy specimens obtained
from patients with endometrial
cancer must include the follow-
ing information:

▪ histological type according
to theWHO classification

▪ for mixed tumors: information
about the ratio (percentage)
of the specimen compared
to the overall tumor

▪ the tumor grade
▪ evidence/absence of lymph

node invasion or vascular
invasion (L and V status)

▪ evidence/absence of peri-
neural invasion (Pn status)

▪ staging (pTNM)
▪ metric information about the

depth of invasion compared to
the myometrial thickness,
in mm

▪ three-dimensional tumor size,
in cm

▪ if vaginal invasion is present,
metric data about the mini-
mum distance to the vaginal
resection margin

▪ R classification (UICC)

4.31 According to theWHO classifica-
tion, mixed carcinomas of the

EC

No. Recommendation GoR LoE Sources

4.23 Intraoperative histological
examination may be carried out
if there is a suspicion of stage
pT1b and/or pT2 disease.

EC

4.24 If the surgeon is of the opinion
that frozen section analysis is
needed to assess the depth of
myometrial infiltration and/or
infiltration of the endocervical
stroma of the endometrial can-
cer, then these two parameters
must be assessed macroscopi-
cally and microscopically.

EC

4.25 Frozen section analysis must not
be carried out for the purpose
of grading or to determine the
histological tumor type.

EC

4.26 The fallopian tubes and ovaries
must be assessed macroscopi-
cally during intraoperative frozen
section analysis; findings suspi-
cious for metastasis must be
examined histologically.

EC
2.5.4 Tissue workup
No. Recommendation GoR LoE Sources

4.27 Tissue samples obtained
by (fractional) curettage or
endometrial biopsy must be
completely embedded.

EC

4.28 The report on the findings of
(fractional) curettage or endo-
metrial biopsy must provide
information on the evidence
for and type of endometrial
hyperplasia.

If a carcinoma is detected, its
histological tumor type must
be defined based on the current
WHO classification.

If there is evidence of tumor
tissue in the cervical part of the
fractional curettage specimen,
every effortmust bemade to find
evidence of or exclude endo-
cervical stroma infiltration.

EC

4.29 The morphological workup of
hysterectomy specimensmust
be carried out in such a way that
all therapeutically and prognosti-
cally relevant parameters can
be determined. The diagnostic
workupmust be based on the
currently validWHOclassification
of tumor types and the current
TNM classification for staging.

EC

endometrium are defined as tu-
mors with two or more histologi-
cal subtypes which are found in
> 5% of the total tumor area on
microscopic examination.

The histological report on the
findings must include the re-
spective percentages of the indi-
vidual histological subtypes.
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2.5.5 Workup and diagnosis of omentectomy specimens
in endometrial cancer
No. Recommendation GoR LoE Sources

4.32 The ovaries of patients with
endometrial cancer should be
completely embedded andmust
include the hilum of the ovary.
Theworkup of the fallopian tubes
should be guided by the SEE‑FIM
protocol.

EC
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4.37 The report on the findings of
lymphadenectomy specimens
obtained from patients with en-
dometrial cancer must include
the following information:

▪ Information about the num-
ber of affected lymph nodes
compared to the number of
resected lymph nodes
mapped to the location where
the respective lymph node
was resected (pelvic, para-
aortal),

▪ Information about the diame-
ter of the largest lymph node
metastasis in mm/cm,

▪ Information about the ab-
sence/evidence of any extra-
capsular spreadof lymphnode
metastasis,

▪ Information about any evi-

EC

No. Recommendation GoR LoE Sources

4.33 At least one representative par-
affin block must be investigated
during the pathological workup
of an omentectomy specimen
from a patient with endometrial
cancer and macroscopic tumor
infiltration.

Four to six paraffin blocks (sev-
eral sections can be embedded in
a single block)must be examined
if there is nomacroscopic tumor
infiltration.

All other abnormal findings
(e.g. intraomental lymph nodes)
must be studied macroscopically
and examined histologically.

EC
2.5.6 Workup and diagnosis of lymphadenectomy
specimens in endometrial cancer
No. Recommendation GoR LoE Sources

4.34 All resected lymph nodes in
lymphadenectomy specimens
obtained during surgery of a pa-
tient with endometrial cancer
must be completely embedded
and examined histologically.

EC

4.35 Lymph nodes with a maximum
extent of up to approx. 0.3 cm
should be embedded in their
entirety and larger lymph nodes
should be either halved along
their longitudinal axis or sliced
into sections and also completely
embedded.

EC

4.36 Isolated tumor cells are defined
as the detection of individual
tumor cells or tumor cell com-
plexes with amaximumdiameter
of < 0.2 mm.

Micrometastases are defined as
the histological confirmation of
tumor cells in lymph nodes with
diameters of ≥ 0.2mm but not
bigger than 0.2 cm.

EC

dence of isolated tumor cells
in the lymph node as well as
any evidence of lymph node
invasion in perinodal fatty
tissue and/or the lymph node
capsule.
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2.5.7 Sentinel lymph nodes (investigated in the context
of clinical studies)
No. Recommendation GoR LoE Sources

4.38 In the setting of research studies,
sentinel lymph nodes that are
removed in patients with endo-
metrial carcinomamust be fully
embedded and examined in step
sections. In addition, immuno-
histochemical examinations
must be carried out (“ultrastag-
ing”) on sentinel lymph nodes
that are negative on hematoxy-
lin-eosin (HE) morphology.

EC
2.5.8 Morphological prognostic factors

A detailed discussion of morphological prognostic factors is avail-
able (in German) in the long version of the guideline [80].

A risk stratification for endometrial cancer based morphologi-
cal factors developed in consensus by the European Society for
Medical Oncology (ESMO), the European Society for Radiotherapy
& Oncology (ESTRO) and the European Society of Gynaecological
Oncology (ESGO) is summarized in ▶ Table 8 [81,82].
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▶ Table 8 Risk stratification of endometrial cancer according to the
European Society for Medical Oncology (ESMO), the European Society
for Radiotherapy & Oncology (ESTRO) and the European Society of
Gynaecological Oncology (ESGO) [81,82].

Risk group Characteristics

Low risk endometrioid endometrial cancer, G1, G2,
< 50%myometrial infiltration, L0

Low-inter-
mediate risk

endometrioid endometrial cancer, G1, G2,
≥ 50%myometrial infiltration, L0

High-inter-
mediate risk

endometrioid endometrial cancer, G3,
< 50%myometrial infiltration, L0 or L1

endometrioid endometrial cancer, G1, G2, L1,
</≥ 50%myometrial infiltration

High risk endometrioid endometrial cancer, G3,
≥ 50%myometrial infiltration, L0 or L1,
FIGO/TNM stage II/T2

endometrioid endometrial cancer, FIGO/TNM stage
III/T3, R0

non-endometrioid endometrial cancer
(serous/clear-cell, undifferentiated, MMMT)

▶ Table 9 Tumor risks and mutation detection rates.

Lynch syndrome (L

Inheritance autosomal-dominan

Causative genes MLH1, MSH2, MSH6

Frequency in the general population 1 :300–500

Frequency in unselected patient cohorts with
endometrial cancer

2–4%

Frequency in patients with endometrial cancer < 50 years 9–10%

Endometrial cancer of the lower uterine segment 14–29% [91]

Spectrum of mutations in LS-associated endometrial
cancer

PMS2: 5%, MLH1: 16

MSH2: 26%, MSH6:

Lifetime risk of endometrial cancer up to the 70th year
of life (general population around 2.6%) [107]

Overall: 16–54%

MLH1: 18–54%, MS

MSH6: 16–49%, PM

[83,86,94–97]

Average patient age at onset of LS-/CS-associated
endometrial cancer (years)

Overall: 50 years

MLH1: 44 (29–54), M

MSH6: 55 (26–69), P

[84,87–89,100]

Metachronous cancer after a diagnosis of endometrial
cancer

10 years: 25%, 15 ye

[84,85,87,103]

Endometrioid type 57–85%

Other common tumors/tumor spectrum colorectal cancer, du
gastric cancer, ovari
urothelial carcinoma
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3 Hereditary Endometrial Cancer
3.1 Hereditary tumor syndrome with an increased

risk of endometrial cancer
S) Cowden syndrome (CS)

t autosomal-dominant

, PMS2, EPCAM PTEN

1 :200000? [93]

< 0.5%

%

53%

H2: 21–30%

S2: 12–15%

19–28% [98,99]

SH2: 50 (36–66)

MS2: 57 (44–69)

48–53 [101,102]

ars: 50%, 20 years: > 50%

84% [102]

odenal cancer,
an cancer, brain tumors,

thyroid cancer, breast cancer, renal cancer,
brain tumors, skin tumors

No. Recommendation GoR LoE Sources

10.1 Hereditary cancer syndromes
(HCS) with a confirmed, signifi-
cantly higher risk of developing
endometrial cancer include
Lynch syndrome (hereditary non-
polyposis colorectal cancer,
HNPCC) and Cowden syndrome
(CS) or PTEN hamartoma tumor
syndrome (PHTS). Carriers of
these HCS also have an increased
risk of developing other syn-
drome-specific intestinal and
extra-intestinal, benign and
malignant tumors.

ST 3 [83–92]
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3.2 Risk determination
No. Recommendation GoR LoE Sources

10.2 An important tool for assessing a
genetically caused increased risk
of endometrial carcinoma is a
medically obtained patient his-
tory and family history, taking
specific clinical criteria into
account (in Lynch syndrome:
Amsterdam I/II criteria, revised
Bethesda criteria).

EC

No. Recommendation GoR LoE Sources

10.5 If at least one criterion of the re-
vised Bethesda criteria has been
met, the (molecular) pathology
of the tumor tissue must be in-
vestigated further for changes
typical for Lynch syndrome. This
includes investigating the immu-
nohistochemical expression of
DNAmismatch repair proteins,
microsatellite analysis and possi-
bly the methylation of MLH1
promoters.

A 3 [84,87–
89,100]

10.6 A (molecular-)pathological
examination for Lynch syndrome

B 3 [84,87–
89,100,
3.3 Procedure on suspicion of a hereditary form
of endometrial cancer
No. Recommendation GoR LoE Sources

10.3 If there is a suspicion that the
patient has a hereditary form of
endometrial cancer, the patient
should be referred to a certified
gynecological cancer center.

EC

in tumor tissue should be carried
out in patients under the age of
60 in whom an endometrial car-
cinoma is diagnosed.

104]

10.6.1 It is still a matter of controversy
whether these examinations of
tumor material require medical
information and counseling to be
provided and consent to be given
in accordance with the require-
ments of the law on genetic

EC
3.4 Psychosocial care
No. Recommendation GoR LoE Sources

10.4 Persons who have already de-
veloped disease, carriers, and
people at risk for monogenic he-
reditary disease and an increased
risk of developing endometrial
cancer and other malignancies
should be made aware of their
options and the benefit of psy-
chosocial counselling and care.

EC
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3.5 Clarifying clinically suspicious findings
diagnosis.

Until an authoritative interpreta-
tion of the gene diagnosis law
relative to Lynch syndrome
screening in endometrial carci-
noma tumor material becomes
available, the appropriate infor-
mation and consent in accor-
dance with the genetic diagnosis
law should be ensured before the
above molecular-pathological
analyses of tumor material are
carried out.

10.7 In patients from families in which
the Amsterdam criteria are met,
but whose tumor tissue does
not show the abnormalities typi-
cal of Lynch syndrome, Lymph
syndrome is not excluded.

For further assessment and addi-
tional diagnosis if appropriate,
genetic counseling should there-
fore be carried out.

EC
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Meets revised Bethesda criteria and/or patient develops

endometrial cancer before the age of 60 years

Patient is informed in accordance

with the German Genetic

Diagnostics Act

Genetic counselling and diagnostic

workup of molecular genetics

No immunohistochemical

diagnostic workup

No

No Yes

Yes

Yes No

Patient consent?

Immunohistochemical examination of MMR proteins

(MLH1, MSH2, MSH6, PSH2) in the endometrial cancer tissue

No deficiency

Interpretation: no indication

of Lynch syndrome

Microsatellite analysis

Highly instable (MSI-H)?

MLH1 and PSH2 deficiency

Interpretation: no indication

of Lynch syndrome

Methylation analysis

Methylation of the MLH1 promoter?

Other pattern of deficiencies

Interpretation: indication of

Lynch syndrome in the tumor

▶ Fig. 3 Diagnostic workup of tumor samples to investigate for Lynch syndrome [80]. [rerif]
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3.6 Search for germline mutations
No. Recommendation GoR LoE Sources

10.8 If a patient has abnormal molec-
ular pathology findings suspi-
cous for Lynch syndrome, the pa-
tient must be offered the option
of searching for germline muta-
tions in the probably affected
MMR gene(s).

A 3 [84,87–
89,100]

10.8.1 If the clinical criteria for another
hereditary tumor syndrome with
a higher risk of developing endo-
metrial cancer have been met,
the search for mutations in the
probably affected genes must
be carried out directly.

EC
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3.7 Procedure when evidence of mutations
is absent or uncertain
No. Recommendation GoR LoE Sources

10.9 If molecular genetic testing was
unable to clearly identify a path-
ogenic germline mutation, this
does not mean that the patient
has no hereditary tumor syn-
drome.

EC
3.8 Primary prevention for high-risk groups
No. Recommendation GoR LoE Sources

10.10 Due to the lack of any data for
these special risk groups, no
separate recommendations can
be given regarding the benefits
of dietary measures or chemo-
prevention for primary preven-
tion in these groups compared
to the normal population.

EC
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3.9 Procedure for persons at risk for Lynch
or Cowden syndrome
No. Recommendation GoR LoE Sources

10.11 Individuals who are at risk for
Lynch syndrome or Cowden syn-
dromemust be recommended to
receive human genetics counsel-
ing before the start of the
recommended screening/early
detection examinations.

EC

10.12 As soon as the causative muta-
tion in the family is known, the
patient must be encouraged
to inform potentially affected
family members about their
increased risk.

EC

10.13 If tests have excluded a familial
mutation in a person at risk, then
the general cancer screening
procedures apply.

EC

No. Recommendation GoR LoE Sources

10.16 The advantages and disadvan-
tages of prophylactic hysterec-
tomy – and bilateral adnexec-
tomy as well if appropriate in
Lynch syndrome patients –must
be discussed with carriers of
Lynch syndrome and Cowden
syndrome starting at age 40,
or 5 years before the earliest
age at diagnosis in the family,
particularly when a surgical
intervention for a different indi-
cation is planned.

EC
3.10 Endometrial cancer screening in patients
with Lynch or Cowden syndrome
No. Recommendation GoR LoE Sources

10.14 To date, there is no evidence that
screening for the early detection
of endometrial cancer offers
longer survival to patients with
LS and CS.

The limited data do not permit
any inferences to be made con-
cerning recommendations for
or against any specific screening
tests for the early detection of
endometrial cancer in patients
with Lynch syndrome or Cowden
syndrome.

ST 4 [57,58,
71,105,
106]
3.11 Syndrome-specific screening procedures
for patients or high-risk carriers of Lynch or
Cowden syndrome
No. Recommendation GoR LoE Sources

10.15 Due to the broad tumor spec-
trum, syndrome-specific screen-
ing procedures, particularly the
option of having a colonoscopy,
must be recommended to pa-
tients and high-risk persons with
Lynch syndrome or Cowden syn-
drome. Detailed information is
available in the respective guide-
lines.

EC
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3.12 Procedure for carriers of Lynch or Cowden
syndrome
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