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Hausnerová	J,	Jandáková	E,	Stupková	T.	Predictors	for	sentinel	lymph	node	

mapping	failure	using	indocyanine	green	injection	in	apparent	early	stages	of	

endometrial	cancer:	A	single-center	prospective	study.	International	Journal	

of	Gynecology	&	Obstetrics.	2025;170:1214–1224.	………………………………..145	

5.3 Boria	F,	Chacón	E,	Iyer	RR,	Fanfani	F,	Falcone	F,	Bretová	P,	et	al.	Sentinel	

SENECA	risk	factors	for	unsuccessful	bilateral	sentinel	lymph	node	mapping	

in	endometrial	cancer.	Int	J	Gynecol	Cancer.	2025;35(5):101771.	…………....158	
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1  Objectives of the Habilitation Thesis 
	

This	habilitation	 thesis	 is	 structured	as	a	 collection	of	previously	published	papers,	

reflecting	 the	author’s	 long-term	scientific	work	 focused	on	 individualizing	care	 for	

patients	 with	 endometrial	 cancer.	 The	 presented	 results	 were	 achieved	 primarily	

during	her	tenure	at	the	Department	of	Obstetrics	and	Gynecology,	University	Hospital	

Brno	and	the	Faculty	of	Medicine,	Masaryk	University,	through	both	local	unicentric	

projects	 and	 international	 collaboration—particularly	 with	 the	 ENITEC	 group	

(European	 Network	 of	 Individual	 Treatment	 in	 Endometrial	 Cancer),	 of	 which	 the	

author	is	an	active	member.	

The	author’s	research	activities	cover	a	broad	range	of	topics	related	to	endometrial	

cancer.	The	publications	selected	for	this	thesis	are	grouped	into	four	main	thematic	

areas:	

• Diagnostic	and	Screening	

Endometrial	cancer	is	typically	detected	at	an	early	stage	due	to	early	symptomatology.	

This	chapter	aims	to	describe	the	role	of	ultrasound,	endometrial	biopsy,	and	other	

diagnostic	methods,	as	well	as	their	potential	for	screening,	based	on	the	author‘s	own	

patient	cohort.	

• Molecular	ClassiRication	and	Prognostic	Markers	

The	introduction	of	molecular	classification	into	routine	clinical	practice	has	marked	a	

significant	 advancement	 in	 personalizing	 therapy	 for	 patients	 with	 endometrial	

cancer.	This	chapter	presents	initial	clinical	experience	with	molecular	profiling	and	

explores	the	potential	utility	of	additional	prognostic	markers,	even	those	not	included	

in	the	current	classification	systems.	

• Lymph	Node	Staging	

A	 major	 recent	 change	 in	 endometrial	 cancer	 management	 concerns	 lymph	 node	

staging.	 The	 traditional	 approach	 of	 systematic	 pelvic	 and	 para-aortic	

lymphadenectomy	has	been	gradually	replaced	by	sentinel	 lymph	node	biopsy.	This	
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chapter	provides	an	in-depth	overview	of	this	technique,	including	results	from	both	

the	author’s	institution	and	a	multicenter	study.	

• Predictive	models	

Modern	technologies,	including	artificial	intelligence,	are	increasingly	being	applied	in	

medicine;	nevertheless,	traditional	mathematical	models	are	still	being	developed	to	

personalize	patient	care.	The	final	chapter	introduces	basic	types	of	predictive	models	

used	 to	 estimate	 final	 pathology	 results,	 prognosis,	 and	 survival	 in	 patients	 with	

endometrial	 cancer.	 It	 includes	 both	 the	 author‘s	 team	model	 and	 validation	 of	 an	

existing	one.	
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2  Introduction 
	

Tumors	of	the	uterine	corpus,	particularly	endometrial	carcinoma,	remain	among	the	

most	common	gynecological	malignancies	in	developed	countries,	including	the	Czech	

Republic,	 with	 an	 incidence	 of	 37	 per	 100,000	 women	 in	 20221.	 The	 disease	

predominantly	affects	women	in	the	6th	and	7th	decades	of	life.	Due	to	the	early	onset	

of	symptoms,	 the	majority	of	cases	(67%)	are	diagnosed	at	stage	 I	according	to	 the	

FIGO	 (International	 Federation	 of	 Gynecology	 and	 Obstetrics)	 classification,	 with	

excellent	five-year	survival	rates	approaching	90%1,2.	However,	prognosis	significantly	

worsens	 in	 more	 advanced	 stages	 and	 in	 tumors	 exhibiting	 adverse	 prognostic	

features.	

Currently,	there	is	no	population-wide	screening	program	for	endometrial	cancer.	The	

use	of	transvaginal	ultrasound	examination	to	assess	endometrial	thickness	followed	

by	biopsy	in	asymptomatic	women	is	not	generally	recommended,	except	for	patients	

with	a	genetic	predisposition	to	endometrial	carcinoma,	specifically	Lynch	syndrome3.	

Over	 the	 past	 decade,	 there	 has	 been	 a	 significant	 shift	 in	 the	 understanding	 of	

endometrial	 carcinomas.	 It	 is	 now	 clear	 that	 the	 previously	 used	 simple	 didactic	

division	 into	 two	 types	 (Type	 I:	 80–90%,	 estrogen-dependent,	

endometrioid/mucinous	 type	 arising	 from	 hyperplastic	 endometrium;	 Type	 II:	 10–

20%,	 estrogen-independent,	 non-endometrioid	 types	 arising	 from	 atrophic	

endometrium)4	is	no	longer	adequate.	The	introduction	of	molecular	classification	has	

led	to	the	categorization	of	endometrial	carcinomas	into	four	prognostically	distinct	

groups,	offering	a	more	accurate	 reflection	of	 tumor	biology	and	patient	prognosis.	

Efforts	 are	 ongoing	 to	 refine	 further	 the	 classification	 of	 the	 largest	 and	 most	

heterogeneous	group	–	tumors	with	a	non-specific	molecular	profile.	

Significant	 advancements	have	 also	been	made	 in	 the	 surgical	 treatment	of	 uterine	

tumors	and	lymph	node	staging.	Systematic	pelvic	and	para-aortic	lymphadenectomy,	

once	a	routine	procedure,	has	been	gradually	replaced	by	 the	 less	 invasive	sentinel	

lymph	node	biopsy,	which	has	become	the	preferred	approach.	Emphasis	is	placed	on	
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minimally	 invasive	 surgical	 techniques,	 now	 regarded	 as	 an	 important	 quality	

indicator	of	surgical	care	in	patients	with	endometrial	carcinoma5.	
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3		 Diagnostic	and	Screening	

Due	to	its	characteristic	early	symptomatology,	endometrial	carcinoma	is	most	often	

diagnosed	 at	 an	 early	 stage.	 Typical	 presenting	 symptoms	 include	 postmenopausal	

bleeding	and	irregular	or	excessive	menstrual	bleeding	in	premenopausal	women6,7.	

Less	 frequently,	 the	disease	may	 first	present	with	signs	of	more	advanced	disease,	

such	 as	 lower	 abdominal	 pain,	 abdominal	 discomfort,	 abdominal	 distension,	 or	

constipation.	

In	 a	 patient	with	 abnormal	 uterine	 bleeding,	 in	 addition	 to	 a	 clinical	 gynecological	

examination,	 a	 transvaginal	 ultrasound	 should	 be	 performed	 to	 assess	 the	

endometrium,	myometrium,	cervix,	and	surrounding	uterine	structures	in	detail.	For	

ultrasound	 findings,	 the	 use	 of	 IETA	 (International	 Endometrial	 Tumor	 Analysis)	

terminology	 is	 recommended8.	 A	 thin,	 well-defined,	 homogeneous,	 hyperechogenic	

endometrium	measuring	≤3	mm	on	ultrasound	has	a	negative	predictive	value	of	up	to	

99%	 for	 excluding	 endometrial	 carcinoma.	 In	 contrast,	 typical	 ultrasound	 features	

suggestive	 of	 premalignant	 or	malignant	pathology	 include	 endometrial	 thickening,	

disruption	 of	 the	 endomyometrial	 junction,	 myometrial	 or	 cervical	 invasion,	 and	

abnormal	 tumor	 vascularization	 of	 Doppler	 imaging9.	 If	 a	 suspicious	 endometrial	

lesion	 is	observed,	 intrauterine	pathology	 should	be	suspected,	and	an	endometrial	

biopsy	(using	a	Pipelle	device,	dilation	and	curettage,	or	hysteroscopy)	is	indicated,	as	

it	remains	definitive	diagnostic	method.	

Given	the	generally	favorable	prognosis	of	the	disease,	which	is	 largely	due	to	early	

clinical	 symptoms	 (90%	 of	 patients)6	 and	 the	 predominance	 of	 less	 aggressive	

histological	 types,	 endometrial	 carcinoma	 is	 not	 considered	 an	 ideal	 candidate	 for	

population	screening.	While	transvaginal	ultrasound	may	seem	to	be	a	suitable	non-

invasive	method,	 it	 has	 very	 low	 specificity	 and	 results	 in	 an	 excessive	 number	 of	

biopsies	in	asymptomatic	women,	potentially	leading	to	complications.	If	considering	

biopsy	in	asymptomatic	women,	a	reasonable	threshold	has	been	defined:	endometrial	

thickness	>11	mm,	at	which	the	risk	of	cancer	is	comparable	to	that	of	symptomatic	

women	with	endometrial	thickness	of	4–5	mm10.	In	the	case	of	thinner	endometrium	

and	no	symptoms,	biopsy	should	only	be	considered	if	high-risk	ultrasound	features	
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are	 present	 (increased	 vascularization,	 disrupted	 endomyometrial	 junction,	 non-

uniform	endometrium)11.	

However,	before	performing	an	invasive	procedure	involving	endometrial	sampling,	it	

is	important	to	keep	in	mind	that	no	clear	survival	benefit	has	been	demonstrated	in	

cases	where	carcinoma	is	detected	in	asymptomatic	patients	or	shortly	after	the	first	

episode	of	bleeding12–14.	

Routine	ultrasound-based	screening	for	endometrial	cancer	in	asymptomatic	women	

is	 not	 recommended,	 even	 in	 those	 with	 risk	 factors	 such	 as	 significant	 obesity,	

metabolic	syndrome,	or	polycystic	ovary	syndrome3.	The	exception	is	women	with	a	

hereditary	 predisposition	 to	 endometrial	 cancer	 (primarily	 Lynch	 syndrome),	 in	

whom	 annual	 transvaginal	 ultrasound	 (preferably	 by	 an	 expert	 sonographer)	 is	

advised,	 along	 with	 annual	 to	 biennial	 endometrial	 biopsy	 starting	 at	 age	 35.	 If	

abnormal	 uterine	 bleeding	 occurs,	 biopsy	 should	 be	 performed	 regardless	 of	 the	

surveillance	 schedule.	 These	 patients	 should	 also	 be	 offered	 prophylactic	

hysterectomy	 with	 bilateral	 salpingo-oophorectomy	 after	 completing	 childbearing	

(ideally	by	age	40),	as	a	preventive	measure	against	endometrial	and	ovarian	cancer3.	
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3.1 	Vinklerová	P,	Felsinger	M,	Frydová	S,	Ovesná	P,	Hausnerová	J,	Weinberger	V.	
Je	 nález	 hyperplazie	 či	 polypu	 dutiny	 děložní	 automatickou	 indikací	

k	biopsii?	Čes.	Gynek.,	2020,	85(2):84-93.	

The	clinical	approach	to	endometrial	pathology	in	the	Czech	Republic	is	distinct	from	

that	of	many	other	countries,	particularly	due	to	the	widespread	availability	of	high-

resolution	ultrasound.	As	a	result,	asymptomatic	women	are	frequently	referred	for	

endometrial	 biopsy—often	 repeatedly—based	 on	 ultrasound	 findings	 such	 as	

endometrial	polyps	or	hyperplasia,	despite	the	absence	of	clinical	symptoms.		

This	 retrospective	 study	 analyzed	 the	 primary	 indications	 for	 endometrial	 biopsy	

referral	at	the	Department	of	Gynecology	and	Obstetrics	at	University	Hospital	Brno,	

in	women	over	50.	We	assessed	 the	histological	outcomes	 in	relation	 to	ultrasound	

findings,	 with	 particular	 focus	 on	 the	 detection	 of	 premalignant	 or	 malignant	

pathology.	 The	 sensitivity	 and	 specificity	 of	 ultrasound-detected	 hyperplasia	 and	

polyps	were	evaluated,	using	various	endometrial	thickness	and	polyp	size	thresholds.		

Our	 findings	 indicate	 that	 the	 detection	 of	 a	 polyp	 or	 endometrial	 hyperplasia	 on	

ultrasound	examination	does	not,	in	isolation,	constitute	an	automatic	indication	for	

histopathological	 verification.	Ultrasound	 should	 be	 viewed	 as	 one	 component	 of	 a	

broader	 diagnostic	 strategy—one	 that	 also	 accounts	 for	 clinical	 symptoms,	 patient	

comorbidities,	and	procedural	risks.	 	These	include	the	relatively	frequent	failure	to	

obtain	a	representative	tissue	sample	for	histological	evaluation.	

In	postmenopausal	women,	any	occurrence	of	bleeding	or	spotting	was	confirmed	to	

be	a	strong	predictor	of	underlying	premalignant	or	malignant	pathology,	independent	

of	 endometrial	 thickness	 or	 polyp	 size.	 In	 contrast,	 asymptomatic	 patients	 with	

incidental	 ultrasound	 findings	may	be	more	 appropriately	managed	 conservatively.	

Biopsy	can	reasonably	be	deferred	unless	endometrial	 thickness	exceeds	12	mm	or	

other	high-risk	features	are	present.	In	such	cases,	focal	lesions	should	be	addressed	

using	 hysteroscopy,	 while	 blind	 dilatation	 and	 curettage	 should	 be	 reserved	 for	

situations	 involving	 heavy	 uterine	 bleeding	 or	 clearly	 abnormal	 intrauterine	

findings—such	as	a	large-volume	mass.	
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The	 study	 "Is	 the	 finding	 of	 endometrial	 hyperplasia	 or	 corporal	 polyp	 a	mandatory	

indication	for	biopsy?"	was	published	in	Česká	gynekologie	in	2020.		

The	author’s	contribution:	first	author,	conceptualization,	methodology,	data	curation,	

and	manuscript	writing	–	original	draft.	
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3.2 		Koblížková	M,	Bretová	P,	Felsinger	M,	Minář	L,	Bednaříková	M,	Weinberger	V.	
Faktory	 zvyšující	 riziko	 malignity	 při	 nálezu	 endometriálního	 polypu	

v	ultrazvukovém	obraze.	Čes.	Gynek.	2024;	89(1):	44–51.	

This	article	presents	a	comprehensive	review	of	preoperative	risk	factors	associated	

with	 an	 increased	 likelihood	 of	 malignancy	 in	 endometrial	 polyps	 diagnosed	 by	

ultrasound,	intending	to	refine	patient	selection	for	endometrial	biopsy.		

Ultrasonographic	 features	 indicative	 of	 possible	 malignancy	 include	 a	 thickened	

endometrium	 ranging	 from	 11	 to	 26	 mm,	 heterogeneous	 echogenicity,	 absence	 or	

indistinct	visualization	of	the	endometrial	midline,	and	an	irregular	endomyometrial	

junction.	Doppler	imaging	often	reveals	a	high	color	score	(3	to	4),	corresponding	to	

increased	vascularity,	branching	of	vessels	from	one	or	multiple	entry	points,	and	an	

overall	inhomogeneous	perfusion	pattern.	In	contrast,	a	benign	polyp	typically	appears	

as	 a	 sharply	 demarcated,	 hyperechoic	 or	 mixed-echogenic	 lesion	 with	 a	 single	

dominant	feeding	vessel	without	branching	and	a	low	color	score.	

Besides	ultrasound	features,	the	most	significant	clinical	predictors	of	malignancy	in	

an	endometrial	polyp	are	abnormal	uterine	bleeding	(particularly	in	postmenopausal	

women),	advanced	age,	particularly	over	59	years,	and	elevated	BMI.	Another	notable	

risk	 factor	 is	 Lynch	 syndrome,	 which	 is	 associated	with	 a	 lifelong	 elevated	 risk	 of	

developing	endometrial	carcinoma.	Other	potential,	yet	inconsistently	confirmed,	risk	

factors	 include	 polyp	 size,	 type	 2	 diabetes	 mellitus,	 positive	 family	 history,	 and	

tamoxifen	use.	Histopathological	examination	remains	the	diagnostic	gold	standard	for	

distinguishing	between	benign	and	malignant	lesions.	Ultrasound	serves	as	a	critical	

tool	for	guiding	further	diagnostic	and	therapeutic	interventions,	with	its	diagnostic	

value	significantly	enhanced	when	interpreted	in	the	context	of	the	patient’s	clinical	

presentation	and	overall	risk	profile.	
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The	 article	"Ultrasound	 finding	 of	 endometrial	 polyp	 and	 factors	 increasing	 risk	 of	

malignancy"	was	published	in	Česká	gynekologie	in	2024.		

The	author’s	contribution:	corresponding	author,	conceptualization,	methodology,	and	

manuscript	writing	–	original	draft.	
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3.3 	Vinklerová	P,	Ovesná	P,	Bednaříková	M,	Minář	L,	Felsinger	M,	Hausnerová	J,	
Weinberger	V.	Does	an	Endometrial	Cancer	Diagnosis	among	Asymptomatic	

Patients	Improve	Prognosis?	Cancers.	2021;14(1):115.		

In	 another	 study,	 we	 aimed	 to	 determine	 whether	 a	 diagnosis	 of	 EC	 (endometrial	

cancer)	 in	 asymptomatic	 patients—those	 without	 abnormal	 uterine	 bleeding—

conferred	a	prognostic	advantage	in	terms	of	DFS	(disease-free	survival),	OS	(overall	

survival),	and	DSS	(disease-specific	survival),	compared	to	symptomatic	patients.	

The	 study	 analyzed	 data	 from	 625	 women	 with	 histologically	 confirmed	 EC	 who	

underwent	 primary	 surgical	 treatment.	 Of	 these,	 144	 patients	 (23%)	 were	

asymptomatic	 at	 diagnosis,	 while	 the	 remaining	 481	 (77%)	 reported	 bleeding	

symptoms.	Univariable	analysis	showed	that	symptomatic	patients	had	a	significantly	

increased	risk	of	disease	recurrence	(HR	3.1;	95%	CI	1.24–7.77;	p	=	0.016).	However,	

no	statistically	significant	differences	 in	OS	or	DSS	were	observed	between	 the	 two	

groups.	 Importantly,	 in	 multivariable	 analysis	 adjusting	 for	 relevant	 clinical	 and	

pathological	variables—including	age,	tumor	histology	and	grade,	FIGO	stage,	and	LVSI	

(lymphovascular	 space	 invasion)—symptomatology	 lost	 its	 prognostic	 significance.	

The	increased	risk	of	adverse	outcomes	in	symptomatic	patients	was	thus	attributed	

to	 more	 advanced	 disease	 and	 higher-risk	 pathological	 features,	 rather	 than	 the	

presence	of	bleeding	itself.	

The	 findings	 of	 this	 study	 underscore	 that	 abnormal	 bleeding,	 while	 useful	 for	

prompting	earlier	diagnosis,	 is	not	an	independent	predictor	of	poor	prognosis.	The	

results	challenge	the	rationale	for	performing	invasive	diagnostic	procedures	such	as	

endometrial	 biopsy	 or	 hysteroscopy	 solely	 based	 on	 ultrasound	 findings	 in	

asymptomatic	 postmenopausal	 women,	 a	 practice	 still	 prevalent	 in	 some	 clinical	

settings	 despite	 lacking	 support	 from	 current	 European	 guidelines.	 The	 clinical	

decisions	regarding	biopsy	should	be	based	on	the	presence	of	symptoms	and/or	other	

high-risk	 imaging	 or	 histopathological	 findings,	 rather	 than	 symptomatology	 alone.	

Early-stage	detection	among	asymptomatic	women	does	not	appear	to	translate	into	

improved	 survival	 outcomes	 when	 tumors	 are	 matched	 for	 stage	 and	 histologic	

characteristics.	
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This	study	represents	one	of	the	largest	single-center	evaluations	of	symptomatology	

as	 a	 prognostic	 factor	 in	 endometrial	 cancer	 and	 reinforces	 the	 importance	 of	

individualized	patient	assessment	based	on	objective	risk	parameters.	

"Does	 an	 Endometrial	 Cancer	 Diagnosis	 among	 Asymptomatic	 Patients	 Improve	

Prognosis?"	was	published	in	Cancers	(IF	6.575,	Q1)	in	2021.		

The	author’s	contribution:	first	author,	conceptualization,	methodology,	data	curation,	

and	manuscript	writing	–	original	draft.	
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3.4  Hrstka	R,	Zavadil-Kokas	F,	Moukova	L,	Kolarova	T,	Shahidianakbar	M,	Anton	
M,	Ovesna	P,	Munzova	D,	Bednarikova	M,	Bretova	P,	et	al.	Genetic	analysis	of	

uterine	lavage	Rluids	to	identify	women	at	high	risk	of	endometrial	cancer.	

BMC	Res	Notes.	2025;18:117.		

The	final	article	included	in	this	chapter	presents	a	prospective	case-control	analysis	

investigating	the	potential	of	uterine	lavage	fluid	as	a	non-invasive	medium	for	early	

detection	of	endometrial	cancer	and	its	precursors.	Despite	the	rising	incidence	of	EC	

and	the	absence	of	population-level	screening,	current	diagnostic	methods	largely	rely	

on	 symptom-driven	 detection,	 most	 notably	 postmenopausal	 bleeding.	 This	 study	

aimed	 to	 determine	whether	 targeted	NGS	 (next-generation	 sequencing)	 of	 uterine	

lavage	 fluid	 could	 effectively	 distinguish	 patients	 with	 EC	 or	 EIN	 (endometrial	

intraepithelial	neoplasia)	from	healthy	controls.	

A	total	of	257	women	undergoing	hysterectomy	were	enrolled	and	categorized	into	

three	groups:	89	with	histologically	confirmed	EC,	80	with	EIN,	and	88	as	controls.	DNA	

extracted	from	the	lavage	samples	was	sequenced	for	mutations	in	a	panel	of	22	genes	

commonly	associated	with	endometrial	carcinogenesis.	Mutations	were	found	across	

all	groups,	with	no	significant	association	between	specific	mutations	and	the	presence	

of	EC	or	EIN.	Paradoxically,	some	cancer-associated	mutations,	were	more	prevalent	

in	 the	 control	 group	 than	 in	 the	 cancer	 group.	 Additionally,	 the	 overall	 mutation	

burden	 was	 higher	 in	 the	 control	 group,	 suggesting	 that	 background	 somatic	

alterations	may	occur	independently	of	neoplastic	transformation.	

The	 study	 highlights	 critical	 limitations	 in	 using	 uterine	 lavage	 fluid	 for	 early	 EC	

detection,	 chiefly	 the	 lack	of	 specificity	of	 identified	mutations	and	 the	 risk	of	 false	

positives.	While	uterine	lavage	sampling	is	minimally	invasive	and	well-tolerated,	its	

clinical	utility	remains	uncertain	without	further	refinement	of	biomarker	panels.	The	

diagnostic	potential	of	 this	method	might	 improve	when	 integrated	with	additional	

genomic	markers	such	as	copy	number	variations,	DNA	methylation	patterns,	or	even	

microbiome	profiling.	
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In	conclusion,	while	molecular	profiling	of	uterine	lavage	fluid	holds	promise	for	the	

early	detection	of	EC,	this	study	did	not	support	its	diagnostic	validity	in	the	current	

form.	 The	 findings	 underline	 the	 need	 for	 broader	 biomarker	 discovery,	 improved	

methodological	specificity,	and	further	prospective	validation	before	such	an	approach	

can	be	implemented	in	routine	clinical	practice.	

The	study,	titled	"Genetic	analysis	of	uterine	lavage	fluids	to	identify	women	at	high	risk	

of	endometrial	cancer",	was	published	in	BMC	Research	Notes	(IF	1.6,	Q2)	in	2025.	The	

author’s	 contribution:	 clinical	 methodology,	 data	 curation,	 manuscript	 writing	 –	

review	and	editing.	
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4   Molecular Classification and Prognostic Markers 
	

Recent	 advances	 in	 the	 pathological	 and	molecular	 characterization	 of	 endometrial	

carcinoma	have	demonstrated	the	limitations	of	the	traditional	dualistic	classification	

system.	This	binary	model	fails	to	capture	the	biological	heterogeneity	and	prognostic	

variability	 of	 EC	 adequately.	 A	 pivotal	 development	 in	 the	 refinement	 of	 tumor	

classification	 came	with	 the	 2013	 publication	 of	 TCGA	 (The	 Cancer	 Genome	 Atlas)	

study,	which	introduced	a	molecular	taxonomy	delineating	four	distinct	EC	subtypes	

based	on	genomic	alterations15.	This	molecular	 framework	provides	a	more	precise	

prognostic	 stratification	 than	 histopathological	 assessment	 alone.	 Nevertheless,	

widespread	 implementation	 of	 TCGA	 methodology	 in	 routine	 clinical	 diagnostics	

remains	 limited	 due	 to	 significant	 technical	 and	 financial	 barriers.	 Consequently,	

subsequent	research	efforts	have	prioritized	the	identification	of	surrogate	markers—

particularly	 immunohistochemically	 assessable	 features—that	 correlate	 with	 TCGA	

subtypes16,17.	

The	currently	endorsed	molecular	classification	integrates	mutational	analysis	of	the	

POLE	(DNA	Polymerase	Epsilon)	gene	with	IHC	(Immunohistochemistry)	profiling	of	

p53	 and	 MMR	 (mismatch	 repair)	 proteins—MLH1	 (MutL	 Homolog	 1),	 PMS2	

(Postmeiotic	 Segregation	 Increased	 2),	MSH2	 (MutS	 Homolog	 2),	 and	MSH6	 (MutS	

Homolog	6)18.	Based	on	these	assessments,	endometrial	carcinomas	are	stratified	into	

the	following	risk	groups:	

• POLE-ultramutated	carcinomas	(5–15%)	

This	 group	 includes	 carcinomas	 with	 pathogenic	 mutations	 in	 exons	 9–14	 of	 the	

exonuclease	domain	of	the	POLE	gene19,20,	detected	via	molecular	diagnostic	methods	

such	as	Sanger	sequencing	or	NGS.	Despite	otherwise	adverse	pathological	 features	

(high	grade,	substantial	 lymphovascular	space	 invasion,	deep	myometrial	 invasion),	

these	tumors	exhibit	excellent	prognosis.	Surgical	intervention	is	considered	sufficient	

for	stage	I–II	disease,	and	neither	chemotherapy	nor	radiotherapy	has	been	shown	to	

add	therapeutic	benefit16,20.	In	the	rare	instances	of	disease	progression,	sensitivity	to	

immunotherapy	has	been	documented21.	
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• Mismatch	Repair	DeRicient	Carcinomas	(25–30%)	

This	group	encompasses	carcinomas	with	defects	 in	one	of	 the	MMR	system	genes,	

leading	 to	 the	 accumulation	 of	 mutations	 due	 to	 faulty	 DNA	 base-pair	 mismatch	

repair15.	MMR	deficiency	is	determined	by	IHC	detection	of	the	MLH1,	PMS2,	MSH2,	

and	MSH6	proteins3.	Additional	molecular	testing	for	MSI	(microsatellite	instability)	is	

recommended	 in	 cases	 of	 ambiguous	 expression.	 Prognosis	 is	 intermediate	 and	

depends	on	the	disease	stage.	

If	 MLH1/PMS2	 expression	 is	 lost,	 methylation	 analysis	 of	 the	 MLH1	 promoter	 is	

necessary	to	distinguish	between	sporadic	MMR	deficiency	(methylation	present)	and	

possible	 Lynch	 syndrome-associated	 tumors	 (methylation	 absent),	 warranting	

referral	for	genetic	counseling.	Hereditary	predisposition	to	endometrial	carcinoma,	

i.e.,	Lynch	syndrome,	occurs	in	10%	of	MMR-deficient	cases	(compared	to	3–5%	of	all	

endometrial	 carcinomas)22.	 Carcinomas	 in	 this	 category	 generally	 respond	 well	 to	

immunotherapy21.	

• p53-Mutant	Carcinomas	(15–25%)	

This	is	the	most	aggressive	group	of	carcinomas,	associated	with	the	poorest	prognosis	

and	 responsible	 for	 the	 majority	 of	 endometrial	 cancer-related	 deaths.	 These	 are	

typically	 serous	 carcinomas,	 carcinosarcomas,	 clear	 cell	 carcinomas,	 or	 high-grade	

endometrioid	 carcinomas.	 Detection	 of	 a	 p53-mutant	 carcinoma	 (with	 myometrial	

invasion)	 is	 sufficient	 to	 classify	 the	 patient	 as	 high-risk,	 where	 adjuvant	

chemotherapy	 in	 addition	 to	 surgery	 is	 recommended,	 and	 in	 selected	 cases,	

radiotherapy	as	well3.	p53	status	is	primarily	assessed	using	IHC,	with	TP53	mutational	

status	confirmed	via	NGS	if	necessary.	

• Carcinomas	with	No	SpeciRic	Molecular	ProRile	(40–60%)	

This	 is	 the	 largest	 and	 most	 heterogeneous	 group	 of	 tumors,	 lacking	 a	 distinct	

molecular	 signature.	 Prognosis	 is	 generally	 intermediate,	 depending	 on	 stage	 and	

other	tumor	characteristics.	A	significant	potential	for	future	refinement	of	this	group	

remains,	based	on	additional	prognostic	molecular	markers3.	
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• Multiple	ClassiRiers	(~5%)	

In	 approximately	 5%	 of	 cases,	 both	 IHC	 and	molecular	 genetic	 assessments	 reveal	

multiple	concurrent	features,	referred	to	as	"multiple	classifiers"23.	This	often	occurs	

in	 the	 context	 of	 an	 ultramutated	 phenotype	 (POLEmut),	 where	 secondary	

mutations—including	in	TP53—accumulate	rapidly	and	chaotically,	or	in	tumors	with	

high	 genomic	 instability	 (e.g.,	MSI),	where	 subsequent	mutations	 such	 as	TP53	 are	

common.	Classification	follows	this	scheme:	

• Pathogenic	POLE	mutation,	MMR	deficient,	and	p53	mutation	→	classified	as	

POLEmut	

• Pathogenic	POLE	mutation,	MMR	proficient,	and	p53	mutation	→	classified	as	

POLEmut	

• No	POLE	mutation,	MMR	deficient,	and	p53	mutation	→	classified	as	MMRd	

	

	

In	 addition	 to	 molecular	 classification,	 numerous	 other	 IHC-detectable	 biomarkers	

with	demonstrated	prognostic	relevance	have	been	identified,	although	they	are	not	

formally	 included	 in	 the	 classification	 of	 endometrial	 carcinoma.	 These	 markers,	

visualized	using	immunohistological	(antibody-based)	staining,	indicate	the	presence	

of	specific	molecules	within	or	on	the	surface	of	 tumor	cells.	They	can	help	 identify	

patients	at	higher	risk	of	recurrence,	lymph	node	involvement,	or	death,	while	others	

may	predict	therapeutic	response.	For	example:	

• Estrogen	and	Progesterone	Receptors	(ER/PR)	

ER	 and	 PR	 are	 frequently	 expressed	 in	 endometrioid	 EC	 and	 are	 associated	 with	

excellent	 prognosis24,25.	 Conversely,	 their	 absence	 is	 typical	 for	 non-endometrioid	

subtypes	 and	 correlates	with	 increased	 lymph	node	metastasis26,	worse	DFS27,	 and	

poor	response	to	hormonal	therapy28,29.	A	10%	positivity	cut-off,	historically	adopted	

from	breast	cancer	protocols27,30,	 is	commonly	used,	although	this	 threshold	 is	now	

recognized	as	suboptimal	for	endometrial	carcinoma.	
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The	 ENITEC	 group	 recently	 proposed	 a	 new	 ER/PR	 expression-based	 risk	

stratification	scheme	following	a	multicenter	study:	high	risk	(0–10%),	intermediate	

risk	 (20–80%),	 and	 low	 risk	 (90–100%),	 which	 correlates	 more	 accurately	 with	

patient	prognosis31.	In	clinical	practice,	it	is	advisable	to	confirm	ER	and	PR	expression	

by	 IHC	before	 initiating	hormonal	 therapy	 in	advanced	or	 recurrent	disease,	 as	 the	

presence	of	receptors	predicts	response	to	hormonal	therapy32.	

• Human	Epidermal	Growth	Factor	Receptor	2	(HER2)	

Erb-B2	 Receptor	 Tyrosine	 Kinase	 2,	 commonly	 referred	 to	 as	 HER2	 is	 a	

transmembrane	receptor	encoded	by	the	HER2	(ERBB2)	oncogene	and	plays	a	pivotal	

role	in	oncogenesis	and	the	aggressive	behavior	of	certain	cancers.	In	HER2-positive	

tumors,	treatment	options	include	monoclonal	antibodies	(trastuzumab,	pertuzumab)	

and	tyrosine	kinase	inhibitors	(lapatinib)33.	

In	endometrial	carcinoma,	HER2	overexpression	has	been	linked	to	high-grade,	non-

endometrioid	 (serous)	 histology,	 advanced	 stage,	 and	 poor	 survival34,35.	 HER2	 is	

therefore	 considered	 a	 potential	 target	 for	 biologic	 therapy	 in	 uterine	 tumors.	 The	

addition	 of	 trastuzumab	 to	 systemic	 chemotherapy	 has	 been	 shown	 to	 improve	

progression-free	survival	in	patients	with	advanced	serous	EC36.		

Assessment	 of	 HER2	 expression	 is	 increasingly	 being	 incorporated	 into	 clinical	

practice,	alongside	the	therapeutic	use	of	targeted	monoclonal	antibodies.		

• L1	Cell	Adhesion	Molecule	(L1CAM)	

L1CAM	 is	 an	 immunoglobulin	 involved	 in	 embryonic	 brain	 development	 and	

neurohistogenesis	(including	axon	growth,	neuronal	migration,	and	regeneration).	In	

cancer	cell	lines,	L1CAM	promotes	tumor	growth	and	aggressive	behavior37.	It	is	one	

of	the	most	potent	prognostic	IHC	markers	studied	prior	to	the	advent	of	molecular	

classification.	 L1CAM	positivity	 is	 associated	with	 advanced	 stage,	 high	 grade,	 non-

endometrioid	histology,	LVSI,	lymph	node	metastasis,	and	reduced	DFS27,38.	A	10%	cut-

off	is	most	commonly	used38–40.	

In	the	context	of	new	molecular	classification,	L1CAM	positivity	has	been	observed	in	

up	to	80%	of	p53-mutant	cases,	underscoring	the	poor	prognosis	associated	with	both	
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markers41,42.	 In	 tumors	with	nonspecific	molecular	profiles,	L1CAM	IHC	assessment	

enables	 further	 prognostic	 stratification	 based	 on	 DSS42.	 L1CAM	 expression	 is	 not	

unique	 to	 endometrial	 cancer	 and	 is	 also	 found	 in	 other	 malignancies.	 Preclinical	

mouse	models	are	currently	investigating	monoclonal	antibodies	targeting	L1CAM	as	

potential	adjuncts	to	chemotherapy	and	inhibitors	of	tumor	progression43,44.	

It	is	important	to	note	that	estrogen	receptor	is	now	considered	as	a	standard	part	of	

IHC	examination	according	to	recently	updated	European	guidelines45.		
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4.1 	Bednaříková	M,	Hausnerová	J,	Minář	L,	Taslerová	R,	Vinklerová	P,	Ehrlichová	
L,	Trizuljak	J,	Blaháková	I,	Princ	D,	Matulová	K,	Ovesná	P,	Slabý	O,	

Weinberger	V.	Molekulární	testování	karcinomu	endometria	–	analýza	

prvních	zkušeností	z	klinické	praxe.	Klin	Onkol	2023;	36(3):	215-223.	

	

In	 the	 first	 study	 of	 this	 chapter,	 we	 focused	 on	 analyzing	 the	 initial	 experience	

following	the	 implementation	of	molecular	classification	 into	clinical	practice	at	 the	

Department	 of	 Gynecology	 and	 Obstetrics,	 University	 Hospital	 Brno.	This	 was	 a	

prospective	 data	 collection	 conducted	 from	May	 2021	 to	 May	 2022,	 during	 which	

molecular	 testing	 was	 performed	 as	 part	 of	 routine	 histopathological	 examination	

whenever	 a	 sufficiently	 representative	 tumor	 sample	 was	 available	 for	

immunohistochemical	and	molecular-genetic	analyses.		

Immunohistochemical	 evaluation	 of	 p53	 and	 MMR	 proteins	 was	 conducted	 in	 all	

patients	newly	diagnosed	with	endometrial	 carcinoma.	POLE	mutational	 status	was	

assessed	by	Sanger	sequencing	in	all	patients	classified	outside	the	low-risk	category.	

In	 cases	 where	 MMR	 deficiency	 (MMRd)	 and/or	 p53	 mutation	 (p53mut)	 were	

detected,	POLE	sequencing	was	performed	regardless	of	clinical	parameters,	to	resolve	

potential	multiple	classifiers.	

A	total	of	85	patients	were	included	in	the	analysis.	The	results	of	molecular	testing	

were	as	follows:	22	patients	(26%)	were	MMRd,	8	patients	(9%)	showed	p53mut,	and	

among	the	40	patients	in	the	non-low-risk	category	in	whom	POLE	mutational	analysis	

was	 performed,	 no	 ultramutated	 tumor	 was	 identified.	 When	 comparing	 patient	

stratification	 based	 on	 risk	 of	 recurrence	 according	 to	 the	 ESGO/ESTRO/ESP	

(European	 Society	 of	 Gynaecological	 Oncology/	 European	 Society	 for	 Radiotherapy	

and	 Oncology/	 European	 Society	 of	 Pathology)	 2021	 guidelines	 with	 the	

corresponding	2016	recommendations,	differences	were	observed	in	the	distribution	

across	 nearly	 all	 risk	 groups,	 except	 for	 patients	 diagnosed	 with	 advanced	 or	

metastatic	disease.	

Genetic	counseling	was	offered	to	24	patients	in	total—22	based	on	the	identification	

of	MMRd	and	2	based	on	family	history.	At	the	time	of	analysis,	genetic	testing	results	
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were	 available	 for	 18	 patients.	 Of	 these,	 4	 (22%)	 were	 confirmed	 carriers	 of	 a	

pathogenic	variant	in	one	of	the	genes	associated	with	Lynch	syndrome,	8	(45%)	had	

a	negative	result,	and	6	(33%)	had	a	variant	of	uncertain	clinical	significance.	

In	summary,	the	updated	European	guidelines	incorporating	molecular	classification	

introduce	 significant	 changes	 to	 the	management	of	patients	with	newly	diagnosed	

endometrial	 carcinoma.	 Our	 experience	 demonstrated	 that	 implementing	 a	

combination	of	IHC	analysis	of	MMR	and	p53	proteins	in	all	patients,	along	with	POLE	

sequencing	in	those	at	non-low	risk,	is	feasible	in	routine	clinical	practice	and	did	not	

delay	 decision-making	 regarding	 adjuvant	 therapy.	 Evaluation	 of	 MMR	 protein	

expression	helps	identify	patients	who	are	carriers	of	inherited	cancer	predisposition	

syndromes	and	who	are	also	potential	candidates	for	targeted	immunotherapy	(note:	

not	available	at	the	time	of	publication).	

A	remaining	question	 is	why	no	patient	with	a	POLE	mutation	was	 identified	 in	the	

cohort.	This	may	be	explained	by	the	small	sample	size	of	this	pilot	study,	the	fact	that	

POLE	 status	was	assessed	only	 in	patients	 in	 the	non-low-risk	group,	where	 it	may	

influence	 treatment	 decisions,	 and	 the	 use	 of	 Sanger	 sequencing,	 which	 has	 lower	

sensitivity	compared	to	next-generation	sequencing	(note:	Sanger	sequencing	has	been	

recently	replaced	by	NGS	at	University	Hospital	Brno).	

This	 pilot	 study,	 entitled	"Molecular	 testing	 of	 endometrial	 carcinoma	 in	 real-world	

clinical	practice“,	was	published	in	2023	in	the	journal	Klinická	onkologie.	

The	author’s	contribution:	clinical	methodology,	data	curation,	manuscript	writing	–	

review	and	editing. 
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4.2 	Chacon	E,	Boria	F,	Lyer	RR,	Fanfani	F,	Malzoni	M,	Bretová	P,	et	al.	SENECA	
study:	staging	endometrial	cancer	based	on	molecular	classiRication.	Int	J	

Gynecol	Cancer.	2024;34(9):1313-1321.		

	

The	 Department	 of	 Gynecology	 and	 Obstetrics	 at	 University	 Hospital	 Brno	 has	

extensive	experience	with	the	sentinel	lymph	node	biopsy	method	(see	Chapter	5	for	

details)	in	endometrial	carcinoma,	which	enabled	us	to	make	a	significant	contribution	

to	the	international	multicenter	study	SENECA	(Staging	ENdomEtrial	CAncer	based	on	

molecular	classification).	

This	 study	 sought	 to	 assess	 the	 relationship	 between	 SLN	 (sentinel	 lymph	 node)	

involvement	and	molecular	subtypes	of	endometrial	carcinoma	in	patients	with	early-

stage	disease	(FIGO	2009	stage	I–II).		

This	 large,	 retrospective,	 multicenter	 observational	 study	 included	 2139	 patients	

treated	 surgically	 for	 stage	 I–II	 endometrial	 cancer	 between	 January	 2021	 and	

December	2022	across	66	institutions	in	16	countries.	All	patients	underwent	sentinel	

lymph	node	mapping	according	to	ESGO	recommendations,	with	SLNs	evaluated	by	

ultrastaging	or	one-step	nucleic	acid	amplification.		

Sentinel	 lymph	node	metastases	were	detected	 in	 9.6%	of	 cases,	with	 the	majority	

(67.8%)	representing	low-volume	disease	such	as	micrometastases	or	isolated	tumor	

cells.	Among	the	molecular	subtypes,	SLN	involvement	was	most	frequent	in	p53abn	

(12.5%)	and	MMRd	(12.4%)	tumors,	compared	to	7.8%	in	NSMP	and	6.3%	in	POLEmut	

subtypes.	These	differences	were	statistically	significant,	with	both	p53abn	and	MMRd	

tumors	showing	increased	odds	of	nodal	metastasis	compared	to	the	NSMP	(no	specific	

molecular	profile)	group.	

Risk	 stratification	 according	 to	 the	 updated	 2021	 ESGO	 molecular	 classification	

revealed	 SLN	 involvement	 in	 2.84%	of	 patients	 classified	 as	 low-risk,	 6.62%	 in	 the	

intermediate-risk	group,	21.63%	in	the	high–intermediate-risk	group,	and	22.51%	in	

the	 high-risk	 category.	 However,	 the	 predictive	 performance	 for	 lymph	 node	

metastasis	of	the	2021	classification	was	comparable	to	that	of	the	2016	system	(AUC:	
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0.74	vs.	0.75;	p	=	0.73),	suggesting	that	molecular	stratification	does	not	significantly	

improve	the	identification	of	patients	at	risk	for	nodal	disease.	

In	conclusion,	the	SENECA	study	demonstrated	that	sentinel	lymph	node	involvement	

varies	significantly	across	molecular	subtypes	of	endometrial	carcinoma,	with	p53abn	

and	MMRd	tumors	exhibiting	the	highest	rates	of	nodal	metastasis.	While	molecular	

classification	adds	substantial	biological	insight	and	refines	prognostic	stratification,	it	

does	 not	 currently	 outperform	 traditional	 histopathological	 criteria	 in	 predicting	

lymph	node	status.	Therefore,	molecular	profiling	should	not	yet	replace	established	

surgical	staging	algorithms,	although	it	remains	a	crucial	component	of	individualized	

risk	 assessment	 and	 should	 be	 incorporated	 into	 future	 clinical	 research	 and	 trial	

design.	

The	"SENECA	study:	staging	endometrial	cancer	based	on	molecular	classification“	was	

published	in	the	International	Journal	of	Gynecological	Cancer	(IF	4.5,	Q1) in	2024.	

The	author’s	contribution:	data	curation,	manuscript	writing	–	review	and	editing. 
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4.3 	Bretová	P,	Ndukwe	MI,	Laco	J,	Vošmiková	H,	Rešlová	T,	Pohanková	D,	
Balcarová	K,	Haviger	J,	Havigerová	JM,	Sirák	I.	Preoperative	Risk	

StratiRication	in	Endometrial	Cancer	Using	ESGO/ESTRO/ESP	2021	

Guidelines:	Accuracy	with	and	without	Molecular	ClassiRication.	BMC	Cancer.	

2025;	25,1302.	

	

The	 molecular	 classification	 has	 undoubtedly	 become	 a	 routine	 component	 of	

definitive	 histopathological	 assessment	 in	 many	 countries.	 It	 is	 primarily	 used	 to	

stratify	patients	into	risk	groups	that	guide	decisions	on	adjuvant	therapy.	However,	

knowledge	of	 the	definitive	risk	group	may	also	 influence	 the	surgical	management	

approach.	 For	 example,	 it	may	 determine	whether	 to	 proceed	with	 or	 omit	 a	 side-

specific	systematic	pelvic	lymphadenectomy	in	cases	of	intraoperative	sentinel	node	

mapping	failure.	

In	this	retrospective	single-center	study,	conducted	at	the	Department	of	Obstetrics	

and	 Gynecology,	 University	 Hospital	 Hradec	 Králové,	 we	 evaluated	 whether	 the	

integration	 of	 molecular	 classification	 improves	 the	 accuracy	 of	 preoperative	 risk	

stratification	 in	 patients	 with	 endometrial	 cancer	 following	 the	 2021	

ESGO/ESTRO/ESP	 guidelines.	 A	 total	 of	143	 patients	with	 apparent	 early-stage	 EC	

(FIGO	2009	stage	I–II)	who	underwent	surgical	treatment	between	January	2022	and	

December	2024	were	included.	

Preoperative	staging	was	based	on	expert	transvaginal	ultrasound,	complemented	by	

CT	 (computed	 tomography)	 imaging	 and	 histological	 assessment.	 Molecular	

classification	was	derived	from	IHC	for	mismatch	repair	proteins	and	p53,	and	NGS	

for	TP53	and	POLE	mutations.		

The	 study	demonstrated	 that	 adding	molecular	profiling	 significantly	 increased	 the	

accuracy	 of	 preoperative	 risk	 classification	 from	59.4%	 to	73.4%.	 The	 agreement	

between	 preoperative	 and	 postoperative	 risk	 groups	 improved	 accordingly,	 with	

Cohen’s	 kappa	 increasing	 from	0.551	to	0.767,	 indicating	 a	 shift	 from	 moderate	 to	

good	concordance.	
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The	 most	 significant	 benefit	 of	 molecular	 profiling	 was	 observed	 in	 correctly	

identifying	 high-risk	 patients.	 However,	 misclassification	 still	 occurred	 in	26.6%	of	

patients,	 largely	due	 to	 factors	not	 reliably	detectable	preoperatively,	 such	as	LVSI,	

depth	of	invasion,	or	lymph	node	metastases.	

The	findings	support	the	 incorporation	of	molecular	classification	 into	preoperative	

assessment	to	refine	surgical	planning	and	guide	the	extent	of	lymph	node	staging.		

The	 study	 entitled	 "Preoperative	 Risk	 Stratification	 in	 Endometrial	 Cancer	 Using	

ESGO/ESTRO/ESP	 2021	 Guidelines:	 Accuracy	 with	 and	 without	 Molecular	

Classification“	was	published	in	the	BMC	Cancer	(IF	3.4,	Q2) in	2025.	

The	author’s	contribution:	first	author,	conceptualization,	methodology,	data	curation,	

manuscript	writing	–	original	draft.	
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4.4 	Vrede	SW,	Van	Weelden	WJ,	Bulten	J,	Gilks	CB,	Teerenstra	S,	Huvila	J,	Matias-
Guiu	X,	Gil-Moreno	A,	Asberger	J,	Sweegers	S,	van	der	Putten	LJM,	Küsters-

Vandevelde	HVN,	Reijnen	C,	Colas	E,	Hausnerová	J,	Weinberger	V,	Snijders	

MPLM,	Vinklerova	P,	et.	al.	Hormonal	biomarkers	remain	prognostically	

relevant	within	the	molecular	subgroups	in	endometrial	cancer.	Gynecol	

Oncol.	2024;	192:15-23.		

As	 an	 ENITEC	 member,	 the	 author	 had	 the	 opportunity	 to	 participate	 in	 the	

multicenter,	 retrospective	 study	 aimed	 to	 investigate	 the	 prognostic	 relevance	 of	

hormonal	 receptor	 expression—specifically	 ER	 and	 PR—within	 the	 established	

molecular	subgroups	of	endometrial	carcinoma.		

With	the	integration	of	molecular	classification	into	the	standard	management	of	EC,	

the	traditional	clinicopathological	and	immunohistochemical	markers,	such	as	ER	and	

PR,	 have	 received	 less	 emphasis.	 However,	 the	 clinical	 utility	 of	 these	 hormonal	

biomarkers	 remains	 of	 interest,	 particularly	 regarding	 their	 potential	 to	 provide	

additional	prognostic	information	beyond	molecular	subtyping	alone.	

The	study	cohort	included	739	patients	with	endometrial	carcinoma	for	whom	both	

ER/PR	 immunohistochemistry	 and	 molecular	 classification	 data	 were	 available.	

Tumors	were	stratified	into	four	molecular	subtypes:	POLE-ultramutated	(POLEmut),	

mismatch	repair	deficient	 (MMRd),	p53	abnormal	 (p53mut),	 and	NSMP.	ER	and	PR	

expression	was	evaluated	semi-quantitatively	and	categorized	into	three	groups	based	

on	staining	percentage:	low	(0–10%),	intermediate	(20–80%),	and	high	(90–100%).	

The	primary	endpoint	was	DSS,	assessed	concerning	receptor	expression	within	each	

molecular	subgroup.	

The	 findings	 demonstrated	 a	 consistent	 and	 significant	 association	 between	 high	

hormonal	 receptor	 expression	 and	 improved	 disease-specific	 outcomes	 across	 all	

molecular	 classes.	 Notably,	 in	 the	 p53mut	 group—typically	 associated	 with	 poor	

prognosis—patients	with	high	PR	expression	(90–100%)	exhibited	a	100%	five-year	

DSS,	in	stark	contrast	to	those	with	low	PR	expression	(0–10%),	who	had	a	five-year	

DSS	 of	 only	 48%.	 Similar	 trends	 were	 observed	 in	 the	 NSMP	 and	 MMRd	 groups,	
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although	these	differences	were	not	statistically	significant	in	every	subgroup	due	to	

limited	sample	sizes.	In	multivariable	Cox	regression	analysis,	low	PR	expression	(0–

10%),	 p53mut	 status,	 presence	 of	 LVSI,	 and	 advanced	 stage	 (FIGO	 III–IV)	 were	

identified	as	 independent	negative	prognostic	 factors.	Conversely,	POLEmut	 tumors	

and	high	PR	expression	were	associated	with	significantly	improved	prognosis.	

The	study	provides	robust	evidence	that	hormonal	biomarkers—especially	PR—retain	

significant	prognostic	value	even	when	molecular	classification	is	accounted	for.	These	

results	 support	 the	 continued	 use	 of	 ER	 and	 PR	 immunohistochemistry	 in	 routine	

pathological	assessment	of	EC,	as	the	combination	of	molecular	and	hormonal	profiling	

may	offer	a	more	nuanced	risk	stratification.	Importantly,	the	proposed	three-tiered	

model	of	ER/PR	evaluation	(rather	than	the	conventional	binary	positive/negative	cut-

off)	 appears	 to	 reflect	 the	prognostic	 continuum	better	 and	may	be	more	 clinically	

informative.	

In	conclusion,	this	study	reinforces	the	relevance	of	hormonal	receptor	status	in	the	

contemporary	molecular	framework	of	endometrial	carcinoma.	The	findings	advocate	

for	integrating	ER	and	PR	expression—particularly	PR—into	risk	stratification	models	

and	 treatment	 planning.	 Future	 clinical	 trials	 and	 guidelines	 should	 consider	

incorporating	 detailed	 hormonal	 biomarker	 assessment	 alongside	 molecular	

classification	to	enhance	individualized	patient	care.	

The	study	"Hormonal	biomarkers	remain	prognostically	relevant	within	the	molecular	

subgroups	in	endometrial	cancer“	was	published	in	Gynecologic	Oncology	(IF	4.5,	Q1)	in	

2024.	

The	author’s	contribution:	clinical	methodology,	data	curation,	manuscript	writing	–	

review	and	editing.	
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4.5 	Meijs-Hermanns	P,	Werner	HMJ,	Kooreman	L,	Bretová	P,	Weinberger	V,	
Vrede	S,	et	al.	Improving	preoperative	binary	grading:	relevance	of	p53	and	

PR	expression	in	grade	2	endometrioid	endometrial	carcinoma.	Int	J	

Gynecol	Cancer.	2025;35(4):101682.	

	

As	 a	 part	 of	 ongoing	 efforts	 to	 identify	 clinically	 relevant	 IHC	 markers,	 another	

multicentric	 study	 was	 conducted	 to	 enhance	 pre-operative	 risk	 stratification	 in	

patients	 with	 grade	 2	 endometrioid	 endometrial	 carcinoma	 by	 evaluating	 the	

prognostic	 significance	 of	 immunohistochemical	 expression	 of	 p53	 and	 PR.	

Recognizing	 the	 limitations	 of	 the	 current	 binary	 grading	 system,	 which	 classifies	

grade	 2	 tumors	 alongside	 grade	 1	 as	 low-grade,	 the	 study	 investigated	 whether	

incorporating	p53	and	PR	status	could	more	accurately	predict	patient	outcomes.	

The	study	analyzed	data	from	1,150	patients	across	three	European	cohorts,	including	

the	University	Hospital	Brno,	counting	400	with	pre-operative	grade	2	endometrial	EC,	

602	with	grade	1,	and	148	with	grade	3.	Among	the	grade	2	group,	tumors	were	further	

stratified	based	on	p53	and	PR	expression	into	two	categories:	(1)	p53	wild-type	with	

PR-positive	expression,	and	(2)	p53	aberrant	and/or	PR-negative	expression.	

Patients	with	grade	2	tumors	exhibiting	p53	wild-type	and	PR-positive	expression	had	

a	7-year	DSS	rate	of	95.8%,	comparable	to	the	97.5%	DSS	observed	in	grade	1	patients.	

Conversely,	 grade	 2	 tumors	 with	 p53	 aberrant	 and/or	 PR-negative	 expression	

demonstrated	 a	 significantly	 lower	 7-year	DSS	 of	 83.5%,	 akin	 to	 the	 78.1%	DSS	 in	

grade	3	patients.	

Multivariate	 Cox	 regression	 analysis	 identified	 p53	 aberrant	 and/or	 PR-negative	

status	as	an	independent	prognostic	factor	for	both	disease-specific	and	disease-free	

survival,	alongside	FIGO	stage	and	lymphovascular	space	invasion.	

These	 results	 suggest	 that	 assessing	 p53	 and	 PR	 expression	 pre-operatively	 can	

effectively	distinguish	between	low-	and	high-risk	grade	2	EECs.	Incorporating	these	

biomarkers	into	the	grading	system	could	lead	to	more	tailored	surgical	and	adjuvant	

treatment	strategies,	potentially	improving	patient	outcomes.	
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In	 conclusion,	 the	 study	 supports	 a	modified	 binary	 grading	 approach	 for	 grade	 2	

endometrioid	endometrial	carcinoma,	wherein	tumors	are	classified	as	low-	or	high-

grade	based	on	combined	p53	and	PR	immunohistochemical	profiles.	This	approach	

offers	 a	 cost-effective	 and	 widely	 accessible	 means	 to	 refine	 pre-operative	 risk	

assessment	and	guide	clinical	decision-making.	

The	study	entitled	"Improving	preoperative	binary	grading:	 relevance	of	p53	and	PR	

expression	 in	 grade	 2	 endometrioid	 endometrial	 carcinoma“	 was	 published	 in	 the	

International	Journal	of	Gynecologic	Oncology	(IF	4.5,	Q1)	in	2025.	

Author’s	 contribution:	 conceptualization,	 investigation,	 data	 curation,	 manuscript	

writing	–	review	and	editing.	
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4.6 	Bednarikova	M,	Vinklerova	P,	Gottwaldova	J,	Ovesna	P,	Hausnerova	J,	Minar	
L,	Felsinger	M,	Valik	D,	Cermakova	Z,	Weinberger	V.	The	Clinical	SigniRicance	

of	DJ1	and	L1CAM	Serum	Level	Monitoring	in	Patients	with	Endometrial	

Cancer.	J	Clin	Med.	2021	Jun	15;10(12):2640.	(IF	4.964,	Q2)	

	

In	addition	to	immunohistochemical	characteristics,	a	number	of	serum	markers	are	

potentially	applicable	in	gynecologic	oncology,	either	as	prognostic	indicators	at	the	

time	of	diagnosis	or	for	monitoring	patients	after	treatment.	

However,	no	serum	marker	has	yet	proven	sufficiently	effective	for	routine	clinical	

implementation	in	endometrial	carcinoma.	

The	most	frequently	studied	tumor	marker	is	CA125	(Cancer	Antigen	125),	while	

HE4	(Human	Epididymis	Protein	4)	appears	to	be	more	sensitive46,47.	Although	both	

markers	are	well	established	in	ovarian	cancer,	their	utility	in	endometrial	cancer	

remains	very	limited.	

In	this	pilot	study,	we	investigated	the	clinical	utility	of	new	potential	serum	markers	

DJ1,	also	known	as	Parkinson’s	disease-associated	protein	7	(PARK7),	and	L1CAM,	

alongside	established	tumor	markers	CA125	and	HE4,	in	patients	diagnosed	with	

endometrial	cancer.	A	cohort	of	65	patients	was	monitored,	with	serum	levels	

assessed	at	diagnosis	and	during	follow-up	periods.	

In	cases	of	disease	recurrence,	serum	levels	of	DJ1,	CA125,	and	HE4	were	notably	

higher	than	in	patients	without	recurrence.	While	L1CAM	levels	were	also	elevated	in	

recurrent	cases,	this	increase	did	not	reach	statistical	significance.	

DJ1	levels	appeared	unaffected	by	patient-specific	factors	such	as	age,	BMI	(body	

mass	index),	renal	function,	or	menopausal	status.	Conversely,	L1CAM	levels	were	

significantly	higher	in	patients	aged	≥60	years,	those	who	were	overweight	(BMI	≥27	

kg/m²),	and	postmenopausal	women.	

No	significant	correlation	was	found	between	DJ1	and	L1CAM	serum	levels	and	

tumor	stage,	histological	type,	or	recurrence	risk	at	diagnosis.	
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The	study	suggests	that	monitoring	serum	levels	of	DJ1	and	L1CAM	could	provide	

valuable	insights	into	treatment	efficacy	and	early	detection	of	recurrence	in	EC	

patients.	However,	due	to	the	pilot	nature	of	the	study	and	the	limited	sample	size,	

further	research	is	necessary	to	validate	these	biomarkers'	clinical	applicability.	

This	pilot	study	"The	Clinical	Significance	of	DJ1	and	L1CAM	Serum	Level	Monitoring	in	

Patients	with	Endometrial	Cancer“	was	published	in	the	Journal	of	Clinical	Medicine	(IF	

4.964,	Q2)	in	2021.	

Author’s	 contribution:	 data	 curation,	 clinical	 methodology,	 manuscript	 writing	 –	

review	and	editing.	
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5   Lymph Node Staging  
 
The	status	of	regional	lymph	nodes	(pelvic	and	para-aortic)	represents	one	of	the	key	

markers	 for	 accurate	 disease	 staging	 and	 the	 indication	 of	 appropriate	 adjuvant	

therapy.	Even	among	low-risk	patients,	there	is	a	4–6%	risk	of	nodal	metastases48,49.	

The	 initial	 assumption	 that	 patients	would	 therapeutically	 benefit	 from	 systematic	

aortopelvic	lymphadenectomy	has	not	been	confirmed50,51;	moreover,	this	procedure	

is	 associated	 with	 a	 high	 rate	 of	 intraoperative	 and	 postoperative	 morbidity,	

particularly	the	development	of	lymphedema,	lymphoceles,	and	lymphatic	ascites52.	

As	a	result,	SNB	(sentinel	node	biopsy)	has	been	incorporated	into	the	diagnostic	and	

therapeutic	algorithm.	This	method	is	associated	with	a	significantly	lower	incidence	

of	postoperative	complications53.	Initially	recommended	only	for	low-risk	tumors,	SNB	

was	 later	 accepted	 as	 an	 alternative	 for	 high-risk	 cases	 as	 well.	 It	 is	 now	 the	

predominant	 staging	 method	 for	 all	 types	 of	 endometrial	 carcinomas	 that	 are	

preoperatively	believed	to	be	confined	to	the	uterus3.	

A	 major	 advancement	 in	 the	 accuracy	 of	 sentinel	 lymph	 node	 detection	 has	 been	

achieved	with	the	use	of	ICG	(indocyanine	green),	which	complements	the	traditionally	

used	tracers—Tc99	(technetium-99m)	and	blue	dyes	(patent	blue,	isosulfan	blue,	or	

methylene	 blue).	 In	 one	 of	 the	 early	 studies,	 the	 bilateral	 detection	 rate	 using	 ICG	

reached	 78%,	 compared	 to	 only	 31%	 with	 blue	 dye54.	 Similar	 findings	 have	 been	

confirmed	in	subsequent	studies.	A	potential	alternative	with	comparable	success	to	

ICG	is	the	combined	use	of	Tc99	and	blue	dye55.	

The	cervix	has	become	the	most	commonly	used	site	for	ICG	administration.	Using	this	

technique,	 sensitivity	 for	 detecting	 nodal	 metastases	 can	 reach	 up	 to	 97%56.	 The	

bilateral	 detection	 rate	 with	 intracervical	 injection	 of	 ICG	 ranges	 from	 78%	 to	

85%49,54,55,57.	 Although	 hysteroscopic	 peritumoral	 ICG	 injection	 under	 direct	 visual	

control	 yields	 higher	 sensitivity	 for	 detecting	 para-aortic	 sentinel	 nodes58,	 this	

approach	has	not	been	widely	adopted	in	clinical	practice.	

Another	 important	advantage	of	SNB	 is	 the	potential	 for	more	detailed	 lymph	node	

evaluation	 through	 ultrastaging,	 compared	 to	 conventional	 histopathological	
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examination	of	multiple	nodes59.	This	approach	increases	the	detection	rate	of	nodal	

involvement,	 including	MIC	 (micrometastases;	 0.2–2	mm)	 and	 ITC	 (isolated	 tumor	

cells;	<0.2	mm)60.	Micrometastases	are	associated	with	poorer	survival	outcomes	and	

lead	to	FIGO	stage	IIIC	classification,	thereby	indicating	the	need	for	adjuvant	therapy.	

In	contrast,	current	evidence	does	not	suggest	that	ITCs	have	a	prognostic	impact,	and	

such	patients	typically	do	not	receive	adjuvant	treatment61.	

A	 question	 remains	 whether	 the	 current	 trend	 of	 abandoning	 systematic	

lymphadenectomy	 is	 suitable	 for	 all	 subtypes	of	 endometrial	 carcinoma.	A	possible	

future	resurgence	of	 lymphadenectomy	cannot	be	ruled	out,	particularly	for	tumors	

with	specific	molecular	characteristics—e.g.,	 increased	risk	of	nodal	 involvement	 in	

preoperatively	 low-stage	 p53-abnormal	 or	 MMR-deficient	 tumors.	 Nonetheless,	

ongoing	expert	discussions	do	not	support	such	a	reversal.	On	the	contrary,	with	the	

publication	of	updated	European	guidelines45,	sentinel	lymph	node	biopsy	has	become	

the	dominant	staging	method	for	all	types	of	endometrial	carcinoma.	
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5.1  Vinklerová	P,	Minář	L,	Weinberger	V,	Felsinger	M,	Koblížková	M.	Změna	
trendu	operační	léčby	a	stagingu	lymfatických	uzlin	u	karcinomu	

endometria	–	výsledky	Onkogynekologického	centra	Gynekologicko-

porodnické	kliniky	FN	Brno	a	LF	MU	2012–2021.	Čes.	Gynek.,	2022;	87(5):	

308-316.		

	

Following	 international	 trends,	 surgical	 treatment	 and	 lymph	 node	 staging	 in	

endometrial	 cancer	 have	 undergone	 significant	 changes	 in	 recent	 years.	 This	 study	

aims	to	highlight	these	developments,	with	particular	emphasis	on	the	growing	use	of	

minimally	 invasive	 techniques,	by	analyzing	 surgical	outcomes	at	 the	Gynecological	

Oncological	 Center	 of	 the	 Department	 of	 Gynecology	 and	 Obstetrics,	 University	

Hospital	Brno,	from	2012	to	2021.	The	results	are	evaluated	in	the	context	of	national	

and	 international	guidelines	and	compared	with	ESGO	quality	 indicators	of	surgical	

treatment.		

Our	findings	demonstrate	a	clear	and	sustained	shift	toward	MIS	(minimally	invasive	

surgery),	with	total	laparoscopic	hysterectomy	emerging	as	the	predominant	surgical	

approach	 for	 early-stage	 EC	 by	 the	 end	 of	 the	 study	 period.	 Conversely,	 the	 use	 of	

laparotomy	has	steadily	declined.	This	 trend	mirrors	 international	developments	 in	

gynecologic	oncology	and	reflects	both	improved	availability	of	MIS	technologies	and	

enhanced	surgical	proficiency	among	gynecologic	oncologists	in	the	Czech	Republic.	

We	also	emphasize	the	positive	impact	of	healthcare	centralization	and	adherence	to	

evidence-based	guidelines,	which	have	 contributed	 to	better	 clinical	 outcomes.	The	

increased	 utilization	 of	MIS	was	 associated	with	 reduced	 intraoperative	morbidity,	

shorter	 hospitalization,	 and	 oncologic	 outcomes	 comparable	 to	 those	 achieved	

through	 open	 surgery.	 Our	 department	 met	 all	 selected	 ESGO	 quality	 indicators,	

confirming	the	high	standard	of	surgical	care	provided.			

In	 conclusion,	 our	 analysis	 demonstrates	 that	 our	 department	 has	 effectively	

embraced	the	global	trend	of	transitioning	to	minimally	invasive	surgical	management	

of	 endometrial	 carcinoma.	 We	 recommend	 continued	 investment	 in	 specialized	
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training,	 institutional	 centralization,	 and	 systematic	 outcome	monitoring	 to	 further	

enhance	the	quality	and	safety	of	surgical	care.	

The	retrospective	analysis	"Change	 in	 the	 trend	of	 surgical	 treatment	and	staging	of	

lymph	nodes	in	endometrial	cancer	–	results	of	the	Oncogynecology	Center,	Department	

of	Gynecology	and	Obstetrics,	University	Hospital	Brno	and	Masaryk	University	 in	 the	

years	2012–2021“	was	published	in	Česká	gynekologie	(IF	0.4,	Q4)	in	2022.		

Author’s	 contribution:	 first	 author,	 conceptualization,	 investigation,	 data	 curation,	

manuscript	writing	–	original	draft.	
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5.2  Bretová	P,	Minář	L,	Ovesná	P,	Weinberger	V,	Felsinger	M,	Koblížková	M,	
Hausnerová	J,	Jandáková	E,	Stupková	T.	Predictors	for	sentinel	lymph	node	

mapping	failure	using	indocyanine	green	injection	in	apparent	early	stages	

of	endometrial	cancer:	A	single-center	prospective	study.	International	

Journal	of	Gynecology	&	Obstetrics.	2025;	2025;170:1214–1224.		

	

Immediately	 after	 introducing	 sentinel	 node	 biopsy	 into	 clinical	 practice	 in	 our	

department,	 we	 conducted	 a	 prospective	 single-center	 study	 to	 identify	 predictive	

factors	associated	with	the	failure	of	sentinel	lymph	node	mapping	using	intracervical	

injection	of	ICG	in	patients	with	apparently	early-stage	endometrial	cancer.	

Between	 June	 2019	 and	August	 2023,	we	prospectively	 enrolled	 225	patients	with	

histologically	confirmed	EC	classified	as	FIGO	stage	 I–II.	All	participants	underwent	

SLN	 mapping	 as	 part	 of	 surgical	 staging,	 strictly	 following	 ESGO/ESTRO/ESP	

guidelines.	The	technique	involved	standardized	intracervical	injection	of	ICG	at	3	and	

9	 o’clock	 positions,	with	 sentinel	 nodes	 identified	 using	 near-infrared	 fluorescence	

imaging	and	assessed	via	ultrastaging.	We	excluded	patients	with	advanced	disease	or	

enlarged	 lymph	 nodes,	 thus	 focusing	 exclusively	 on	 patients	 eligible	 for	 SNB	 per	

current	European	recommendations.	

The	overall	detection	rate	was	90%,	with	bilateral	mapping	success	achieved	in	79%	

of	cases.	Bilateral	or	unilateral	mapping	failure	was	observed	in	21%	of	patients.	Our	

multivariable	logistic	regression	analysis	revealed	that	higher	BMI	and	the	presence	of	

uterine	 myomas	 were	 independent	 predictors	 of	 overall	 mapping	 failure.	 When	

focusing	on	bilateral	mapping	failure	specifically,	both	higher	BMI	and	older	age	were	

confirmed	as	significant	independent	risk	factors.	

Importantly,	 histopathological	 features	 (including	 tumor	 type,	 grade,	 molecular	

classification,	 and	 lymphovascular	 space	 invasion)	 did	 not	 significantly	 influence	

mapping	 success.	 Furthermore,	 prior	 pelvic	 surgery	 and	 adhesiolysis	 were	 not	

associated	 with	 failure	 in	 our	 cohort.	 Notably,	 all	 sentinel	 nodes	 containing	

macrometastases	 were	 successfully	 identified	 and	 resected,	 confirming	 the	

technique’s	reliability	in	appropriately	selected	cases.	
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Our	 study	 underlines	 the	 importance	 of	 meticulous	 patient	 selection,	 precise	 ICG	

application	techniques,	and	preoperative	exclusion	of	advanced	disease	to	maximize	

the	success	rate	of	sentinel	node	mapping.	In	conclusion,	age,	BMI,	and	uterine	myomas	

should	 be	 considered	 in	 surgical	 planning,	 and	 further	 multicenter	 research	 is	

warranted	to	validate	these	findings	and	refine	patient	stratification	strategies.	

The	 study	 entitled	 "Predictors	 for	 Sentinel	 Lymph	 Node	 Mapping	 Failure	 Using	

Indocyanine	Green	Injection	in	Apparent	Early	Stages	of	Endometrial	Cancer:	A	Single-

center	Prospective	Study“	was	published	in	the	International	Journal	of	Gynecology	&	

Obstetrics	(IF	2.6,	Q2)	in	2025.		

Author’s	 contribution:	 first	 author,	 conceptualization,	 data	 curation,	 project	

administration,	manuscript	writing	–	original	draft.	
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5.3  Boria	F,	Chacón	E,	Iyer	RR,	Fanfani	F,	Falcone	F,	Bretová	P,	et	al.	Sentinel	
SENECA	risk	factors	for	unsuccessful	bilateral	sentinel	lymph	node	mapping	

in	endometrial	cancer.	Int	J	Gynecol	Cancer.	2025;35(5):101771.	

	
As	members	 of	 the	 previously	mentioned	 SENECA	 study	 (see	 Chapter	 4.2),	we	 also	

contributed	our	data	to	a	subanalysis	focused	on	risk	factors	associated	with	sentinel	

lymph	 node	 detection	 failure.	 However,	 it	 is	 important	 to	 note	 that	 this	 was	 a	

retrospective	 subanalysis	 of	 a	 dataset	 originally	 compiled	 for	 different	 primary	

objectives,	which	may	have	significantly	influenced	the	study’s	outcomes.	

The	 SENECA	 study	 represents	 the	 most	 extensive	 dataset	 currently	 available	 for	

investigating	 surgical	 and	 technical	 parameters	 influencing	 SLN	 detection.	 Detailed	

clinical,	surgical,	histological,	and	molecular	data	were	collected	and	analyzed	using	

univariate	and	multivariate	methods.	

Bilateral	 SLN	 detection	 was	 achieved	 in	 82.7%	 of	 cases,	 with	 unilateral	 detection	

observed	 in	 97.3%.	 Five	 independent	 risk	 factors	 were	 identified	 as	 significantly	

associated	 with	 unsuccessful	 bilateral	 SLN	 mapping:	 high-grade	 histology,	 deep	

myometrial	 invasion,	 inexperienced	 surgeon	 (<20	 cases/year),	 open	 surgical	

approach,	and	use	of	non-ICG	tracers.		

In	contrast	to	some	previous	studies,		BMI	and	tracer	volume	were	not	associated	with	

mapping	failure	in	our	cohort.	Notably,	the	use	of	ICG	and	minimally	invasive	surgery	

were	clearly	linked	to	improved	detection	rates	and	reduced	perioperative	morbidity.	

Furthermore,	 we	 confirmed	 that	 combining	 SLN	 biopsy	 with	 systematic	 pelvic	 or	

paraaortic	 lymphadenectomy	 resulted	 in	 significantly	 higher	 complication	 rates,	

longer	operative	 time,	 and	prolonged	hospital	 stays.	These	 findings	underscore	 the	

importance	of	using	SLN	biopsy	as	a	standalone	staging	technique	in	eligible	patients.	

Our	results	support	current	guidelines	emphasizing	the	use	of	ICG	for	SLN	mapping	

and	recommend	that	procedures	be	conducted	or	supervised	by	surgeons	performing	

at	 least	 20	 endometrial	 cancer	 surgeries	 per	 year.	 These	 data	 also	 advocate	 for	

structured	training	and	centralization	of	care	to	ensure	optimal	outcomes.	
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In	conclusion,	this	study	contributes	important	evidence	to	refine	the	implementation	

of	 SLN	 biopsy	 in	 endometrial	 cancer,	 particularly	 in	 the	 context	 of	 surgical	 quality	

assurance	and	guideline	adherence.	Further	prospective	and	standardized	studies	are	

needed	 to	validate	 these	 findings	and	enhance	 surgical	performance	across	diverse	

clinical	settings.	

The	study	"Sentinel	SENECA	risk	factors	for	unsuccessful	bilateral	sentinel	lymph	node	

mapping	 in	 endometrial	 cancer“	 was	 published	 in	 the	International	 Journal	 of	

Gynecological	Cancer	(IF	4.5,	Q1)	in	2025.	

The	author’s	contribution:	data	curation,	manuscript	writing	–	review	and	editing. 
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5.4 	Münzová	D,	Bretová	P,	Hausnerová	J,	Bednaříková	M,	Minář	L,	Weinberger	V.	
Nízkoobjemové	postižení	regionálních	lymfatických	uzlin	u	karcinomu	

endometria	–	2024	update.	Čes.	Gynek.	2025;90(2):	158-162.		

	

One	key	advantage	of	sentinel	lymph	node	detection	and	biopsy	is	the	ability	to	

perform	detailed	ultrastaging,	which	significantly	improves	the	detection	of	

metastatic	involvement,	especially	low-volume	metastases	such	as	micrometastases	

and	isolated	tumor	cells.	This	approach	offers	greater	diagnostic	sensitivity	than	

conventional	histopathological	methods	in	the	context	of	systematic	

lymphadenectomy.	

This	comprehensive	review	article	provides	an	updated	synthesis	of	the	literature	

(January	2019–September	2024)	concerning	LVM	(low-volume	metastasis)	in	

regional	lymph	nodes	in	endometrial	carcinoma,	with	specific	focus	on	sentinel	

lymph	node	ultrastaging,	prevalence,	prognostic	implications,	and	associations	with	

molecular	subtypes.	

Reported	LVM	prevalence	ranges	from	1.7%	to	9.0%,	varying	with	tumor	histotype,	

myometrial	invasion	depth,	and	LVSI.	MICs	are	more	frequent	in	non-endometrioid	

and	high-risk	tumors,	whereas	ITCs	are	more	often	found	in	endometrioid	

histologies.	

MICs	are	classified	as	metastatic	disease	under	FIGO	2023	(stage	IIIC1/2i)	and	

warrant	adjuvant	therapy.	ITCs,	in	contrast,	are	not	classified	as	nodal	metastases	

(pN0[i+])	and	do	not	routinely	alter	treatment	recommendations	due	to	inconsistent	

evidence	of	prognostic	significance.	Nevertheless,	some	studies	suggest	a	potentially	

reduced	DFS	in	ITC-positive	patients,	indicating	a	need	for	further	prospective	

studies.	

LVM	appears	more	frequent	in	MMRd	and	p53mut	tumors,	with	no	clear	enrichment	

in	POLEmut	or	NSMP	subtypes.	Genomic	studies	have	yet	to	identify	consistent	

genetic	predictors	of	LVM	beyond	p53	status.	

In	conclusion,	while	MICs	are	treated	as	metastases	due	to	associated	recurrence	risk,	

the	clinical	role	of	ITCs	remains	uncertain.	Current	guidelines	support	routine	SLN	
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mapping	with	ultrastaging	for	appropriate	risk	groups.	The	integration	of	molecular	

classification	refines	risk	stratification,	though	further	prospective	data	are	needed	to	

optimize	management	strategies	for	patients	with	low-volume	nodal	disease.	

The	comprehensive	review	entitled	"Low-volume	regional	lymph	node	metastasis	in	

endometrial	cancer	–	2024	update“	was	published	in	Česká	gynekologie	(IF	0.5,	Q4)	in	

2025.		

Author’s	contribution:	corresponding	author,	conceptualization,	manuscript	writing	–	

original	draft.	
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6   Predictive Models 
 
Predictive	models	have	become	an	integral	component	of	precision	medicine,	offering	

clinicians	 a	 means	 to	 estimate	 individual	 patient	 risk,	 guide	 therapeutic	 decision-

making,	 and	 optimize	 oncologic	 outcomes.	In	 gynecologic	 oncology,	 particularly	 in	

managing	 endometrial	 carcinoma,	 predictive	 models	 are	 employed	 to	 assess	 the	

likelihood	 of	 lymph	 node	 metastasis,	 disease	 recurrence,	 treatment	 response,	 and	

overall	 survival.	 To	 generate	 individualized	 risk	 estimates,	 these	 models	 integrate	

diverse	 data	 sources,	 including	 clinical	 parameters,	 histopathological	 features,	

molecular	profiles,	and	imaging	findings.		

Depending	on	the	methodological	approach,	predictive	models	may	take	the	form	of	

nomograms,	decision	 trees,	Bayesian	networks,	or	machine	 learning	algorithms	etc.	

Their	application	supports	a	shift	from	traditional	one-size-fits-all	strategies	to	a	more	

tailored	 and	 evidence-based	 approach	 in	 the	 individualized	 care	 of	 patients	 with	

endometrial	cancer.	For	example:	

• Nomogram	

A	nomogram	is	a	graphical	representation	of	a	multivariable	statistical	model,	typically	

derived	from	logistic	or	Cox	regression.	It	allows	clinicians	to	calculate	an	individual	

patient’s	probability	of	a	specific	clinical	outcome	by	aligning	values	for	multiple	risk	

factors	 on	 a	 visual	 scale62.	 Nomograms	 are	 favored	 in	 oncology	 for	 their	

interpretability	and	ease	of	bedside	application.	

Example	in	EC:	A	nomogram	developed	and	validated	by	Wang	et	al.	predicts	the	risk	

of	lymph	node	metastasis	in	patients	with	endometrial	cancer63.	The	model	integrates	

seven	clinical	and	pathological	variables,	demonstrating	high	predictive	accuracy	(AUC	

>	 0.8).	 Such	 tools	 are	 particularly	 useful	 in	 guiding	 the	 decision	 to	 perform	

lymphadenectomy	or	sentinel	lymph	node	biopsy	in	early-stage	disease.	

	

• Decision	Tree	

A	decision	tree	is	a	non-parametric	supervised	learning	algorithm	that	stratifies	data	

into	subsets	based	on	a	series	of	binary	decisions	made	on	explanatory	variables.	Each	

internal	node	represents	a	test	on	a	feature,	each	branch	denotes	the	outcome	of	the	
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test,	 and	each	 leaf	node	provides	 a	 classification	or	prediction64.	Decision	 trees	 are	

intuitive	 and	 can	 be	 easily	 interpreted,	 but	 are	 prone	 to	 overfitting	 if	 not	 properly	

pruned.	

Example	in	EC:	Another	study	applied	interpretable	decision	tree	models	to	molecular	

and	 clinical	 datasets	 of	 endometrial	 cancer.	 The	 authors	 demonstrated	 how	 the	

branching	logic	of	the	model	revealed	novel	associations	between	p53-mut	tumors	and	

specific	clinical	features,	thus	facilitating	hypothesis	generation	for	future	studies65.	

	

• Bayesian	Network	

A	Bayesian	network	is	a	probabilistic	graphical	model	that	represents	a	set	of	variables	

and	 their	 conditional	 dependencies	 via	 a	 directed	 acyclic	 graph.	 This	 model	

incorporates	 prior	 knowledge	 and	 can	 update	 predictions	 as	 new	 evidence	 is	

introduced,	making	it	especially	suitable	for	managing	uncertainty	in	complex	clinical	

scenarios66.	

Example	in	EC:	The	ENDORISK	(ENDOmetrial	cancer	preoperative	RISK	stratification)	

model,	based	on	a	Bayesian	network	framework,	predicts	the	likelihood	of	lymph	node	

metastasis	 and	 five-year	 disease-specific	 survival	 in	 endometrial	 carcinoma.	 The	

model	integrates	preoperative	clinical,	histological,	and	molecular	features	(limited	to	

p53	abnormality).	External	validation	has	shown	a	high	discriminatory	capacity	(AUC	

=	0.82),	underlining	its	potential	utility	in	pre-surgical	risk	stratification67.	

	

These	 predictive	 tools	 exemplify	 the	 convergence	 of	 statistical	 modeling	 and	

personalized	medicine	in	gynecologic	oncology.	Their	integration	into	routine	practice	

requires	careful	validation,	transparent	reporting,	and	continuous	refinement	based	

on	evolving	clinical	evidence.	
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6.1  Weinberger	V,	Bednaříková	M,	Hausnerová	J,	Ovesná	P,	Vinklerová	P,	Minář	
L,	Felsinger	M,	Jandáková	E,	Číhalová	M,	Zikán	M.	A	Novel	Approach	to	

Preoperative	Risk	StratiRication	in	Endometrial	Cancer:	The	Added	Value	of	

Immunohistochemical	Markers.	Front.	Oncol.	2019,	9:265.		

	

The	first	study	of	this	chapter	demonstrates	an	example	of	a	decision	tree,	which	aimed	

to	 enhance	 the	 preoperative	 risk	 stratification	 of	 endometrial	 cancer	 patients	 by	

incorporating	 immunohistochemical	 markers	 into	 the	 existing	 diagnostic	 model,	

which	was	based	on	 traditional	histopathological	examination,	clinical,	and	 imaging	

findings.	 It	 is	 important	 to	 note	 that	 this	 study	 was	 conducted	 before	 the	 era	 of	

molecular	classification	introduction	into	clinical	practice.	

Our	study	sought	to	evaluate	whether	the	addition	of	specific	IHC	markers—ER,	PR,	

L1CAM,	and	p53—could	 improve	 the	sensitivity	and	specificity	of	preoperative	risk	

assessments	in	EC	patients.	

We	conducted	a	prospective	analysis	involving	patients	diagnosed	with	endometrial	

carcinoma.	Preoperative	biopsies	were	assessed	for	the	expression	 levels	of	ER,	PR,	

L1CAM,	 and	 p53	 using	 standardized	 IHC	 techniques.	 These	 findings	 were	 then	

integrated	into	the	existing	diagnostic	model,	which	included	clinical	and	imaging	data,	

to	assess	any	improvements	in	risk	stratification	accuracy.	

Incorporating	 IHC	 markers	 into	 the	 diagnostic	 model	 significantly	 improved	 the	

sensitivity	for	identifying	high-risk	EC	patients	from	48.4%	to	75.8%	(p	<	0.001).	The	

presence	of	p53	mutations	was	associated	with	a	PPV	(positive	predictive	value)	of	

94%	 and	 an	 NPV	 (negative	 predictive	 value)	 of	 61%,	 indicating	 its	 potential	 as	 a	

significant	 prognostic	 marker.	We	 established	 specific	 cut-off	 values	 for	 high-risk	
tumors:	ER	expression	below	78%,	PR	below	88%,	and	L1CAM	expression	equal	to	or	

exceeding	4%.	

In	 conclusion,	 our	 findings	 demonstrate	 that	 the	 integration	 of	 IHC	 markers	 into	

preoperative	 diagnostic	 models	 substantially	 enhances	 the	 accuracy	 of	 risk	

stratification	 in	endometrial	cancer	patients.	This	approach	allows	for	more	precise	
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identification	of	high-risk	individuals,	potentially	leading	to	better-informed	surgical	

decisions	and	personalized	treatment	plans.	

The	study	"A	Novel	Approach	to	Preoperative	Risk	Stratification	in	Endometrial	Cancer:	

The	 Added	 Value	 of	 Immunohistochemical	 Markers“	 was	 published	 in	 Frontiers	 in	

Oncology	(IF	4.848,	Q2)	in	2019.		

Author’s	 contribution:	 clinical	 methodology,	 data	 curation,	 manuscript	 writing	 –	

original	draft.	
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6.2  Vinklerová	P,	Ovesná	P,	Hausnerová	J,	Pijnenborg	JMA,	Lucas	PJF,	Reijnen	C,	
Vrede	S,	Weinberger	V.	External	Validation	Study	of	Endometrial	Cancer	

Preoperative	Risk	StratiRication	Model	(ENDORISK).	Front.	Oncol.	2022;	

12:939226.		

 

The	ENITEC	group	published	one	of	the	most	advanced	models	in	endometrial	cancer	

called	ENDORISK,	a	machine	learning-based	Bayesian	network	design	to	predict	lymph	

node	metastasis	and	5-year	DSS67.			

Our	study	aimed	to	externally	validate	the	predictive	performance	of	the	ENDORISK	

model	in	a	cohort	of	EC	patients	from	the	University	Hospital	Brno,	Czech	Republic.	We	

also	sought	to	assess	its	applicability	in	the	context	of	sentinel	lymph	node	biopsy	and	

its	accuracy	in	advanced-stage	disease.	

We	retrospectively	analyzed	425	EC	patients	treated	between	January	2006	and	May	

2021.	For	LNM	(lymph	node	metastasis)	prediction,	226	patients	with	known	lymph	

node	 status	 were	 included,	 while	 299	 patients	 with	 available	 follow-up	 data	 were	

analyzed	for	DSS	prediction.	Patients	underwent	either	pelvic	and	paraaortic	 lymph	

node	 dissection	 or	 sentinel	 node	 biopsy.	 The	 ENDORISK	model's	 predictions	 were	

compared	to	actual	outcomes,	and	its	performance	was	evaluated	using	the	AUC	(area	

under	the	curve)	and	calibration	plots.	

The	ENDORISK	model	demonstrated	strong	predictive	capabilities	 for	LNM	(AUC	of	

0.84	 (95%	 CI:	 0.77–0.90))	 and	 5-year	 DSS	 (AUC	 of	 0.86	 (95%	 CI:	 0.79–0.93)).	

Calibration	plots	indicated	excellent	predictive	accuracy	for	low-risk	tumors	(grades	

1–2).	However,	the	model	tended	to	underestimate	risk	in	high-grade	tumors	(grade	

3)	and	advanced	FIGO	stages,	particularly	concerning	DSS.	

Our	findings	confirm	the	ENDORISK	model's	robust	performance	in	preoperative	risk	

stratification	 for	 EC,	 especially	 among	 low-risk	 patients.	Nonetheless,	 its	 predictive	

accuracy	diminishes	 in	high-risk	and	advanced-stage	 cases,	 suggesting	 the	need	 for	

further	refinement	and	training	of	the	model	to	enhance	its	applicability	across	all	risk	

categories.	We	suggest	incorporating	preoperative	imaging	results	into	the	model	to	

better	stratify	advanced	stages.		



 191 

The	"External	Validation	Study	of	Endometrial	Cancer	Preoperative	Risk	Stratification	

Model	(ENDORISK)“	was	published	in	Frontiers	in	Oncology	(IF	4.7,	Q2)	in	2022.		

Author’s	 contribution:	 first	 author,	 conceptualization,	 investigation,	 methodology,	

data	curation,	manuscript	writing	–	original	draft.	

Based	 on	 our	 findings	 and	 recommendations,	 an	 improved	 version	 of	 the	 model—

ENDORISK-2—was	developed,	which	now	 incorporates	 imaging	 results	 as	 part	 of	 the	

preoperative	assessment.	The	manuscript	is	currently	under	review	in	a	reputable	peer-

reviewed	journal.	
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7   Conclusions 
 
This	habilitation	thesis	is	presented	as	a	collection	of	previously	published	scientific	

articles	focused	on	advancing	individualized	care	in	patients	with	endometrial	cancer.	

The	author’s	work	reflects	a	consistent	effort	to	move	beyond	conventional	treatment	

paradigms	 by	 incorporating	 molecular	 classification,	 expert	 ultrasonography,	 risk	

stratification	tools,	and	precision	surgical	approaches	into	routine	clinical	practice.	The	

research	was	primarily	conducted	at	 the	Department	of	Gynecology	and	Obstetrics,	

University	Hospital	Brno,	in	collaboration	with	international	centers,	especially	under	

the	umbrella	of	ENITEC,	of	which	the	author	is	an	active	member.		

The	 thesis	 is	 divided	 into	 four	 core	 sections:	 diagnostic	 and	 screening	 strategies,	

molecular	classification	and	prognostic	markers,	lymph	node	staging,	and	predictive	

modeling.	

• Diagnostic	and	Screening:	

The	 author’s	 early	 publications	 address	 the	 challenge	 of	 overdiagnosis	 in	

asymptomatic	women	with	incidental	ultrasound	findings.	Studies	demonstrated	that	

ultrasound-detected	 endometrial	 polyps	 or	 hyperplasia,	 in	 the	 absence	 of	 clinical	

symptoms,	 do	 not	 independently	 justify	 invasive	 biopsy.	 Instead,	 individualized	

decision-making—based	on	patient	age,	BMI,	symptomatology,	and	sonographic	risk	

features—is	 advocated.	 Furthermore,	 a	 large	 cohort	 study	 found	 no	 significant	

difference	 in	 overall	 or	 disease-specific	 survival	 between	 asymptomatic	 and	

symptomatic	patients	diagnosed	with	EC,	reinforcing	the	notion	that	early	diagnosis	in	

asymptomatic	 women	 does	 not	 necessarily	 translate	 to	 better	 outcomes.	 These	

findings	support	a	more	nuanced,	risk-adapted	approach	to	endometrial	assessment	

rather	than	a	blanket	biopsy	policy.	

• Molecular	ClassiRication	and	Prognostic	Markers:	

A	 key	 element	 of	 the	 thesis	 is	 the	 integration	 of	 the	 TCGA-based	 molecular	

classification	 into	 clinical	 decision-making.	 The	 author’s	 contributions	 include	 real-

world	implementation	data	showing	that	incorporation	of	POLE	mutation	analysis	and	

immunohistochemistry	 for	 MMR	 proteins	 and	 p53	 is	 feasible	 and	 does	 not	 delay	

treatment	planning.	Importantly,	the	introduction	of	molecular	classification	altered	
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risk	stratification	in	a	significant	proportion	of	patients,	potentially	changing	adjuvant	

therapy	and	surgical	recommendations.	

Moreover,	 the	 author	 participated	 in	 multicenter	 studies	 demonstrating	 that	

traditional	 biomarkers,	 such	 as	 estrogen	 and	 progesterone	 receptor	 status,	 retain	

independent	 prognostic	 value	 within	 molecular	 subgroups.	 For	 instance,	 in	 p53-

abnormal	 tumors,	 high	 progesterone	 receptor	 expression	 was	 associated	 with	

markedly	improved	disease-specific	survival,	underscoring	the	continued	relevance	of	

hormonal	profiling	in	EC.	Similarly,	the	evaluation	of	serum	biomarkers	such	as	DJ1	

and	L1CAM	was	explored	 for	potential	use	 in	post-treatment	surveillance,	although	

further	validation	is	required.	

• Lymph	Node	Staging:	

Another	major	theme	of	the	thesis	is	the	evolution	of	lymph	node	staging.	The	author	

contributed	significantly	to	the	adoption	and	refinement	of	SNB	in	endometrial	cancer.	

Multiple	prospective	and	retrospective	studies	highlighted	the	safety	and	efficacy	of	

SLN	mapping	using	CG,	particularly	in	early-stage	disease.	Risk	factors	for	unsuccessful	

bilateral	mapping—such	as	high	BMI,	older	age,	and	uterine	myomas—were	identified	

to	guide	surgical	planning.	

The	 international	 SENECA	 study,	 to	 which	 the	 author	 contributed,	 analyzed	 SLN	

involvement	 across	 molecular	 subtypes.	 p53mut	 and	 MMRd	 tumors	 exhibited	 the	

highest	 rates	 of	 nodal	 metastasis,	 but	 overall,	 molecular	 classification	 did	 not	

outperform	 histopathologic	 parameters	 in	 predicting	 nodal	 disease.	 These	 findings	

support	 the	 continued	 use	 of	 surgical	 staging	 algorithms	 while	 incorporating	

molecular	data	into	broader	risk	assessment.	

• Predictive	Models:	

The	final	section	of	the	thesis	presents	a	forward-looking	view	of	individualized	care	

through	predictive	modeling.	 The	 author	 contributed	 to	 both	 the	 development	 and	

validation	of	models	such	as	ENDORISK,	a	Bayesian	network	designed	to	predict	lymph	

node	metastasis	and	survival	using	preoperative	clinical,	histological,	and	molecular	

data.	 The	 model	 demonstrated	 high	 accuracy,	 especially	 in	 low-risk	 patients,	 but	

tended	to	underestimate	risk	in	advanced-stage	disease.	In	another	original	study,	the	

inclusion	 of	 immunohistochemical	 markers—such	 as	 p53,	 PR,	 ER,	 and	 L1CAM—
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significantly	 improved	 preoperative	 risk	 stratification	 accuracy,	 supporting	 their	

integration	into	routine	diagnostics.	

The	body	of	work	presented	in	this	habilitation	thesis	demonstrates	a	comprehensive	

and	 multifaceted	 approach	 to	 individualizing	 care	 for	 patients	 with	 endometrial	

cancer.	 The	 integration	 of	 molecular	 diagnostics,	 targeted	 biomarker	 assessment,	

refined	surgical	techniques,	and	predictive	analytics	provides	a	robust	framework	for	

personalized	 treatment	 planning.	 The	 findings	 support	 a	 paradigm	 shift	 toward	

biology-driven,	 evidence-based	 decision-making	 in	 endometrial	 cancer,	 ultimately	

aiming	to	optimize	outcomes	while	minimizing	overtreatment.	This	work	highlights	

the	 critical	 importance	 of	 cross-disciplinary	 collaboration,	 adherence	 to	 evolving	

international	 guidelines,	 and	 the	 need	 for	 continuous	 innovation	 in	 gynecologic	

oncology.	
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8   Commentary 
 
The	habilitation	thesis	entitled	“Individualized	Approach	to	Patients	with	Endometrial	

Cancer”	is	presented	as	a	thematically	integrated	collection	of	original	scientific	papers	

that	 collectively	 document	 the	 author’s	 systematic	 and	 long-term	 contribution	 to	

advancing	 personalized	 care	 in	 gynecologic	 oncology.	With	 a	 focus	 on	 endometrial	

carcinoma,	the	thesis	addresses	key	areas	of	modern	patient	management,	including	

early	diagnostics,	molecular	profiling,	 individualized	surgical	staging,	and	predictive	

modeling.	The	 central	 aim	of	 the	work	 is	 to	 improve	 risk-adapted	clinical	decision-

making	by	implementing	biologically	and	clinically	informed	strategies	that	enhance	

diagnostic	 precision,	 optimize	 therapeutic	 planning,	 and	 ultimately	 contribute	 to	

better	patient	outcomes.	

The	 methodologies	 employed	 across	 the	 included	 studies	 are	 diverse	 and	

appropriately	 selected	 for	 the	 posed	 research	 questions.	 They	 encompass	 both	

prospective	and	retrospective	cohort	designs,	largely	conducted	at	the	Department	of	

Obstetrics	 and	 Gynecology,	 University	 Hospital	 Brno,	 often	 in	 collaboration	 with	

leading	 European	 research	 centers,	 especially	 under	 the	 auspices	 of	 the	 ENITEC	

(European	Network	for	Individualized	Treatment	in	Endometrial	Cancer)	consortium.	

The	 author	 utilizes	 advanced	 ultrasound	 diagnostics,	 immunohistochemical	 and	

molecular-genetic	analysis	(including	mismatch	repair	protein	expression,	POLE	and	

TP53	 mutation	 testing),	 and	 statistical	 modeling	 approaches	 such	 as	 Bayesian	

networks	 and	 decision	 trees.	 Multicenter	 collaboration	 and	 large	 patient	 cohorts	

further	strengthen	the	robustness	and	clinical	relevance	of	the	findings.	

Among	the	most	significant	outcomes	of	the	thesis	is	the	clarification	of	the	clinical	role	

of	ultrasound	and	endometrial	biopsy	 in	asymptomatic	patients.	The	author’s	work	

demonstrates	that	in	the	absence	of	bleeding	or	other	risk	features,	the	detection	of	

polyps	or	hyperplasia	on	ultrasound	should	not	be	considered	an	automatic	indication	

for	biopsy.	Furthermore,	her	data	show	that	early	detection	of	endometrial	cancer	in	

asymptomatic	women	does	not	 translate	 into	 improved	 survival	when	adjusted	 for	

tumor	 stage	and	biology,	 supporting	a	more	 individualized,	 risk-adapted	diagnostic	

approach.	

In	 the	 area	 of	 molecular	 classification,	 the	 author	 demonstrates	 that	 routine	

application	 of	 immunohistochemistry	 for	 mismatch	 repair	 proteins	 and	 p53,	
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supplemented	 by	 POLE	 sequencing	 where	 indicated,	 is	 both	 feasible	 and	 clinically	

impactful.	 Implementation	of	molecular	stratification	 led	to	a	reclassification	of	risk	

categories	in	a	substantial	number	of	patients	and	thus	influenced	recommendations	

for	 surgical	 procedure	 and	 adjuvant	 therapy.	 The	 clinical	 relevance	 of	 traditional	

biomarkers	such	as	estrogen	and	progesterone	receptors	is	also	revisited,	with	new	

evidence	 confirming	 their	 independent	 prognostic	 value	 even	 within	 molecular	

subtypes.	Pilot	study	on	serum	biomarkers	such	as	DJ1	and	L1CAM	suggests	potential	

for	treatment	monitoring	and	early	recurrence	detection,	although	further	validation	

is	needed.	

A	particularly	strong	part	of	the	thesis	lies	in	its	contribution	to	refining	lymph	node	

staging.	 The	 author	 has	 conducted	 both	 single-center	 and	 multicenter	 studies	 on	

sentinel	 lymph	 node	 biopsy	 using	 indocyanine	 green,	 identifying	 key	 predictors	 of	

mapping	failure	and	supporting	its	adoption	as	the	standard	staging	procedure.	These	

findings	 are	 corroborated	 by	 her	 contribution	 to	 the	 international	 SENECA	 study,	

which	 examined	 the	 correlation	between	 sentinel	 node	 involvement	 and	molecular	

subtypes.	 Although	 p53-abnormal	 and	 MMR-deficient	 tumors	 had	 higher	 nodal	

positivity	rates,	molecular	classification	did	not	yet	surpass	histopathological	criteria	

in	predictive	accuracy,	emphasizing	the	complementary	rather	than	substitutive	role	

of	molecular	data	in	surgical	planning.	

In	 the	 final	part	of	 the	 thesis,	 the	author	explores	predictive	modeling	as	a	 tool	 for	

individualized	care.	She	contributed	to	an	external	validation	of	the	ENDORISK	model,	

which	uses	clinical,	histological,	and	molecular	data	to	predict	lymph	node	metastases	

and	 disease-specific	 survival.	 The	model	 performed	with	 high	 accuracy	 in	 low-risk	

patients,	 highlighting	 its	 value	 in	 preoperative	 planning.	 Another	 original	 study	

showed	 that	 incorporating	 immunohistochemical	 markers	 into	 existing	 diagnostic	

models	significantly	improved	risk	stratification,	further	supporting	the	integration	of	

molecular	pathology	into	daily	practice.	

MUDr.	 Petra	 Bretová,	 Ph.D.,	 is	 either	 the	 first	 or	 corresponding	 author	 in	 a	 large	

proportion	 of	 the	 included	 publications.	 Her	 contribution	 consistently	 includes	 the	

formulation	of	 research	hypotheses,	design	of	methodology,	 clinical	data	 collection,	

statistical	 analysis,	 and	 manuscript	 preparation.	 In	 multicenter	 settings,	 she	 has	
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assumed	 responsibility	 for	 coordinating	 data	 acquisition,	 ensuring	 methodological	

rigor,	and	participating	in	critical	manuscript	revisions.		

In	 conclusion,	 this	 habilitation	 thesis	 presents	 a	 comprehensive,	 methodologically	

rigorous,	 and	 clinically	 relevant	 body	 of	 work	 that	 significantly	 advances	

individualized	 management	 in	 endometrial	 cancer.	 The	 results	 are	 well-validated,	

thoroughly	 discussed,	 and	 directly	 applicable	 to	 clinical	 practice.	 The	 author’s	

contributions	 meet	 all	 the	 criteria	 for	 independent	 scientific	 work	 and	 academic	

promotion.	
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9   List of Abbreviations 
 
 
Abbreviation	 Full	Term	
AI	 Artificial	Intelligence	
AUC	 Area	Under	the	Curve	
BMI	 Body	Mass	Index	
CA125	 Cancer	Antigen	125	
CI	 Confidence	Interval	
CT	 Computed	Tomography	
DFS	 Disease-Free	Survival	
DNA	 Deoxyribonucleic	Acid	
DSS	 Disease-Specific	Survival	
EC	 Endometrial	Cancer	
EIN	 Endometrial	Intraepithelial	Neoplasia	

ENITEC	 European	Network	of	Individualized	Treatment	in	Endometrial	
Cancer	

ER	 Estrogen	Receptor	
ESGO	 European	Society	of	Gynaecological	Oncology	
ESP	 European	Society	of	Pathology	
ESTRO	 European	Society	for	Radiotherapy	and	Oncology	
FIGO	 International	Federation	of	Gynecology	and	Obstetrics	
HE4	 Human	Epididymis	Protein	4	
HER2	 Human	Epidermal	Growth	Factor	Receptor	2	
HR	 Hazard	Ratio	
ICG	 Indocyanine	Green	
IETA	 International	Endometrial	Tumor	Analysis	
IF	 Impact	Factor	(according	to	Journal	Citation	Reports)	
IHC	 Immunohistochemistry	
ITC	 Isolated	Tumor	Cells	
LNM	 Lymph	Node	Metastasis	
L1CAM	 L1	Cell	Adhesion	Molecule	
LVM	 Low-volume	Metastasis	
LVSI	 Lymphovascular	Space	Invasion	
MIC	 Micrometastasis	
MIS	 Minimally	Invasive	Surgery	
MLH1	 MutL	Homolog	1		
MMR	 Mismatch	Repair	
MMRd	 Mismatch	Repair	deficiency	
MSI	 Microsatellite	Instability	
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Abbreviation	 Full	Term	
MSH2	 MutS	Homolog	2	
MSH6	 MutS	Homolog	6	
NGS	 Next-Generation	Sequencing	
NSMP	 No	Specific	Molecular	Profile	
OS	 Overall	Survival	
p53mut	 p53-Mutation	
PARK7	 Parkinson’s	disease-associated	protein	7	
PMS2	 Postmeiotic	Segregation	Increased	2	
POLE	 DNA	Polymerase	Epsilon	
POLEmut	 DNA	Polymerase	Epsilon	mutated	phenotype	
PR	 Progesterone	Receptor	
Q1/Q2/Q4	 Quartile	rankings	for	journal	impact	factor	(e.g.,	Q1	=	top	25%)	
SENECA	 Staging	ENdomEtrial	CAncer	based	on	molecular	classification	
SLN	 Sentinel	Lymph	Node	
SNB	 Sentinel	Node	Biopsy	
Tc99	 Technetium-99m	
TCGA	 The	Cancer	Genome	Atlas	
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