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Clinical/Pathological Criteria

SAMPSON, 1927

(1) coexistence of ca. and endometriosis within the same ovary
(2) similar histological pattern
(3) exclusion of a second malignant tumor elsewhere

Additional criterion  - Scott, 1953

(4) demonstration of a histology-proven transition from benign
endometriosis to ca.



Caso clinico
• A.F.S., 56aa, BMI 25.1

• Familiarità onc. neg.

• Nulligravida, menopausa 52aa

• Ipertensione arteriosa in terapia medica

• Farmaco-allergia

• Pregresse miomectomie uterine (1 lpsc; 2 hsc)

• APP: seguita ecograficamente c/o altra ist. da circa 2aa (verosimile cisti

endometriosica annex dx, diam. 5-6cm, senza segni di atipia, marcatori siero-

onc. geg.)

• Ecografia TV (9-4-19) INT-Na: neoformazione annex dx (diam. circa 8cm,

contenuto misto, centralmente denso e perifericamente solido con gettoni

parietali senza segni di discontinuazione parietale)

• CA125: 15.8, HE4: 99 >>> ROMA 21.5 (v.n. postmenop. < 29.9)

• TC addome-pelvi (23-4-19) INT-Na: neoformazione pelvica similcistica

mediana-paramediana dx, margini netti e regolari, contenuto omogeneo,

verosimile pertinenza annex dx (7x8cm)





Chirurgia (30-4-19)

• LPSC: annex bilaterale (rottura cistoma in endobag), aspirazione liquido libero

peritoneale

Esame istologico al congelatore ovaio dx: carcinoma di alto grado

• Conversione LPT: isterectomia extrafasciale, omentectomia infracolica,

linfoadenectomia aorto-pelvica

• Esame istologico definitivo: adenocarcinoma ovarico endometrioide

scarsamente differenziato insorto su cisti

endometriosica + cistoadenofibroma BL

(ovaio dx)

focale iperplasia endometriale ghiand. semplice

leiomiomi uterini multipli

N aortici (neg 10/10), pelvici (neg. 14/14)

Citologia peritoneale negativa

• Stadio FIGO IC1-2 (rottura intraop./infiltrazione capsulare)



Cisti

endometriosica

Endometriosi atipica

H&E 4x



Atypical endometriosis

• hypercromic nuclei, decreased ratio nucleus/cytoplasma, 
eosinophyl cytoplasma, intraluminal projections, 
cell stratification



Carcinoma 

Endometrioide

Alto grado

H&E 20x

transizione



Endometriosis & OC

Open Questions

• Quantify the risk

• Clarify the pathways

• Endometriosis: premalignant lesion

• Type and prognosis of EAOC

• Management of (perimenopausal) pts with 
(history of) endometriomas



Pearce, 2012

Association between Endometriosis and OC

Invasive OC
OR 1.46, p<0.0001

OC Association Consortium

13 case-control
studies

7911 Inv. Ocs
1907 BL OCs
13326 Controls





• Endometriosis in OC pts

• Prevalence: 3.4-52.6%

• SIR: 2.48-3.75 (CI 1.3-4.2) 

• OC in Endometriosis pts

• Prevalence: 2.0-17%

• SIR: 1.43-8.95

Endometriosis & OC

Heidemann, 2014



40,609 cases of epithelial OC
368,452 controls
Meta-analysis of 38 CC studies



Association between Endometriosis and EOC



45.790 women with clin. diagnosis of endometriosis (1977-2012) 
linked with Danish Cancer Registry



EAOCs

• 30-55%  Clear cell OC
• 30-40%  Endometrioid OC 

• Komiyama, 1999 
• Brinton, 2005
• Wang, 2013
• Noli, 2013
• Qiu, 2013 

• 60-80% associated with atypical E



Greggi & Losito, 2013

EAOC – INT Naples (2005-2012)

Histotype N % Atypical Endometriosis P

Endometrioid 22 50

<.001Clear cell 18 55.5

Others 170 4.7



Association
between

Endometriosis
and OC

Subtypes

Clear cell Endometrioid

H-G serousMucinous

Case-control studies meta-analysis – OC Ass. Consortium - Pearce, 2012

Endometrioid….OR 2.04
p<.0001

Clear cell………...OR 3.03
p<.0001       



p

Prevalence by histological subtypes

Literature Meta-analysis - Heidemann, 2014

33%

17%



Nat. Cohort Study - SIR for OC

Histotype SIR 95% CI

Serous 1.05 0.32-1.32

Mucinous 0.75 0.36-1.37

Endometrioid 1.64 1.09-2.37

Clear-cell 3.64 2.36-5.38

Mogensen, 2016



Kurman’s dualistic theory



from Prat,  2012

Clin. & Molecular Features of the 5 (most common) OC Types

HG-Serous
70%

LG-Serous
<5%

Mucinous
3%

Endometrioid
10%

Clear cell
10%

BRCA1/2 ? ? HNPCC ?

Tubal IP 
carcinoma

Serous
Borderline ?

Cystadenoma
Borderline ?

Atypical
Endometriosis

Atypical
Endometriosis

BRCA, p53 BRAF, KRAS KRAS, HER2 PTEN (PI3K) 
ARID1A (BAF250)

CTNNB1 (Beta-cat)

ARID1A (BAF250) 
HNF1Beta

Progn. Poor Intermediate Favorable Favorable Intermediate





• Endometrial tissue, by a process of

retrograde menstruation, implants on

the ovarian surface to form an

endometriotic cyst from which an

EMC or CCC can develop

• EMC: endometrioid ca. of the ovary

• CCC: clear cell ca. of the ovary

Type 2



Proposed step-by-step process of transformation



Clear Cell OC + AE Atypical Endom. Clear Cell OC 

Endometrioid OC + AE Atypical Endom. Endometrioid OC 

from Wang, 2015



from Prat,  2012



Molecular pathways in EAOC  from endometriotic lesions

Activation of oncogenes KRAS and PI3K
Inactivation of T-suppressor genes PTEN and ARID1A

ARID1A: gene encoding proteins (BAF250a) involved in chromatin remodeling , 
identified as a tumor suppressor gene; mutations found in atypical endometriosis



high concentration of free iron derived from lysis of 
red blood cells by macrophages in the peritoneal fluid  

endometrial cell
implantation and survival

Oxidative stress

damage of mesothelial
cells, induction of 

angiogenesis

Fallopian tubes

in the hematic fluid

pro-inflammatory
cytokines and GFs

in perit. fluid of
pts with E 



phenotypically normal endometrial cells 
displaced  into the pelvis by retrograde menstrual flow 
develop the adhesive and proliferative properties of 

endometriosis

over time, these cells acquire the 
mutations  

and become invasive OC



from Wang, 2015

Proposed model of the development of clear cell and endometrioid OC 
from tubal-derived endometriosis

BTE: benign tubal
epithelium

OSE: ov. surface
epithelium

OEI: ov. epithelial
inclusions

M-OEI: mesothel.
derived

F-OEI:  Fallop. Tube
derived



the inciting event is the mutation in eutopic endometrium that 

allows for endometrial cell migration through the fallopian tubes and 
proliferation outside of the uterus 

invasive endometriosis phenotype and subsequent ca.  

molecular differences originally thought to be isolated to endometriotic
tissue, were found also in eutopic endometrial tissue of women with 
endometriosis and absent in endometrial tissue of disease-free women



EAOCs

•20-40% synchronous endometrial ca.

23%; Mangili 2012
28%;  Greggi, 2013

33%; Davis 2014



45.790 women with clin. diagnosis of endometriosis (1977-2012) 
linked with Danish Cancer Registry



32 studies published between 1989 and 2018 

Increased risk
- Endometrial cancer (SRR 1.38, 95%CI 1.10–1.74)

No association
- Breast cancer (SRR 1.04, 95%CI 0.99–1.09)
- Melanoma (SRR 1.31, 95%CI 0.86–1.96)

Inverse association
- Cervical cancer (SRR 0.78, 95%CI 0.60–0.95)



Nat. Cohort Study - Mogensen, 2016



Endometriosis

Premalignant lesion

?



NCI –GW Univ. Consensus Conf. 
on «Precancer», 2014

• Precancer with increased risk of cancer

• Cancer arising from cells within the precancer

• Precancer different from tissue of origin

• Precancer different from cancer (some, but 
not all mol./phenotypic characteristics)

• Precancer can be diagnosed



NCI –GW Univ. Consensus Conf. 
on «Precancer», 2014

• Precancer with increased risk of cancer

• Cancer arising from cells within the precancer

• Precancer different from tissue of origin

• Precancer different from cancer (some, but 
not all mol./phenotypic characteristics)

• Precancer can be diagnosed



Eutopic endometrium precursor site of origin

Endometriosis potential precursor

Atypical endometriosis immediate precursor

E – Premalignant lesion?

Kurman, 2016



Method of Precancer Diagnosis

Hystopathological only

Functional imaging Mol. analysis of 
biol. samples

Identification of Precancer
(E cysts with atypical endometriosis)

?



Clinical (USS) Characteristics

• Typical

(Premenop.)

• Unilocular

• Multiloc. (<4)

• Ground glass echogen.

• No solid parts/papill.

(Peri/postmenop.??)

• Atypical/Susp.

• Size increase
(postmen./hormones)

• Mural node(s)

• > 45y

• Symptoms

Premalignant # Malignant Endometriosis ??



EAOCs

• approximately 6y younger
55y vs 62y, p 0.03;  Mangili 2012

• 35% more likely to be premenopausal

• earlier Stage at diagnosis
St. I:  88  vs  16%; Wang, 2012

67 vs  28%; Erzen, 2001



Davis, 2014

5y DFS in EAOCs (N=67) compared with
matched PSOC controls (N=134)

DFS
75% vs 55%
P=0.03

Overall
Survival

NS



Prognosis of EAOC – Meta-analysis

Kim,  2014

8 studies
47.047 pts with EAOC vs non EAOC

PFS
HR  1.023  (0.712-1.470)

HR             95% CI P

OS



Endometriosis & OC

Open Questions

• Quantify the risk

• Clarify the pathways

• Endometriosis: premalignant lesion

• Type and prognosis of EAOC

• Management of (perimenopausal) pts with 
(history of) endometriomas



Nat. Cohort Study - SIR for OC

Time since E (y) SIR (95% CI)

1-4 1.51 1.00-2.18

5-9 1.78 1.30-2.37

Age at first E (y)

30-39 1.44 1.10-1.85

>50 2.27 1.61-3.10

Mogensen, 2016



Institutional study
1038 pts >45y
OEM op



Thomsen, 2017

Risk factors of OC in women with E – Literature Meta-analysis

E diagnosis >45
Nulliparous

Post-menopausal
Hyperestrogenism

+/- cyst(s) with solid components

Elevated OC Risk



229.617 E pts (2000-13)
1.473 developing OC

Independent factors
Age
Highly urbanized area
Depression
Pelvic inflammation
No post-E childbearing



Age 50
Highly urbanized area

History of depression/pelvic inflammation
No post-E childbearing

5% OC risk by 5y post-E



Previous Diagnosis
of Endometriosis

Endometrioid/Clear Cell

OR

no 1 (ref)

yes 2.8

Ovarian Surgery

no 3.2

yes 1.6

Adnexectomy 0.8

Cystectomy/partial res. 3.3

Rossing, 2008

Risk of Invasive OC
in relation to diagnosis of Endometriosis, 

Ovarian Surgery, and by Histotype



Thomsen, 2017

Risk factors of OC in women with E – Literature Meta-analysis



Thomsen, 2017



Endometriosis

0.3-0.8% Risk of Inv. OC



women with clinical typical endometriosis 

EAOC  - Surgery in Perimenopause

Advisable especially in case of

Age >45

Nulliparous

OralCs never used



Surveillance

Risk-reducing
surgery

women with only history of endometriosis 



women with history of endometriosis 

EAOC  - Surveillance in Perimenopause

No robust data available

in support of systematic screening



women with history of endometriosis 

EAOC  - Risk-red. Surgery in Perimenopause

No robust data available

in support of systematic surgery

To be discussed with women at high-risk

Familial OC, Infertility, never used OralCs



Endometriosis & OC – Conclusions. 1

• E affects up to 10% of women in the reprod. age

• E is associated with a 3-fold increase of ENOC and CCOC

• E: frequent;  OC: highly lethal, the link is of scientific high 
priority and a public health issue

• Models proposed to explain the progression from E to 
OC, but the full process still to be clarified

• E per se not precancer;  atypical E yes (<5% E cysts
removed in premenopause)



• >10y OralCs use: significant protection against
OC in women with an E history

• In most women with E history only, 
surveillance rather than RRS advisable

• In women with long-standing typical E, RRS 
advisable in perimenopause

• Given the (low) progression rate from E to OC, 
markers should be identified

Endometriosis & OC – Conclusions. 2




