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Outlines 

• Overview of endometriosis and ovarian cancer  

•  Pathogenesis of malign transfomation of 
endometriosis 
– Epidemiology 

– Molecular-genetic 

– Histopathology 

• Endometriosis  associated non-ovarian malignancy 
(Endometrial, Breast) 

• Adenomyosis related  cancer 

• Clinical Applications 

• Take home messages 

 



Questions   Questions ? 

• Is Endometriosis a risk factor for epithelial ovarian cancer? 

• Is Endometriosis a risk factor for Borderline epithelial ovarian tumour?  

• If the answers are yes, etiology? 

• Which subtypes of invasive epithelial ovarian cancer are related with the 
endometriosis? 

•  What screening opportunities are available to practitioners for women 
with endometriosis  associated  ovarian cancer? 

• What is the impact of the age of the patient with endometriosis on the 
cancer risk? 

• Are there any morphologic criteria that suggest malignancy? 

• What preventative measures can be offered to women with 
endometriosis? 

• How should we approach treatment options for women with 
endometriosis who are determined to be at an increased risk for ovarian 
cancer? 

4 



14 th May, 2017 

PubMed 



0

20

40

60

80

100

120

140

PubMed Endometriosis  Ovarian Cancer  1946-2017 



Researchers from BC 

Women's Hospital + Health 

Centre, BC Cancer Agency, 

Vancouver Coastal Health, 

the University of British 

Columbia and collaborators 

at Johns Hopkins Medical 

Institutions 



• Although it is a benign gynecologic condition, 
endometriosis shares pathophysiologic features 
with cancer.  

• In recent years, both histologic and epidemiologic 
evidence has accumulated, suggesting that 
ovarian endometriosis may give rise to malignant 
ovarian tumors, primarily those that are epithelial 
in origin, known as endometriosis-associated 
ovarian carcinoma (EAOC) including ovarian clear 
cell carcinoma, endometrioid carcinoma, and the 
least common, seromucinous tumors. 

• MOST WOMEN WİTH 
ENDOMETRİOSİS DO NOT 
DEVELOP OVARİAN CANCER 

Introduction 



Endometriosis-Related Ovarian Neoplasms 

(ERONS) 

• Approximately 80% of all malignancies associated with endometriosis are 

identified in the ovary; 20% of those are extragenital. 

• Although the most common histologies are endometrioid and clear cell 

carcinomas, other histologies, such as carcinosarcomas and adenocarcinoma have 

also been reported. 

• Endometriosis-associated ovarian cancer (EAOC) 

•  Endometriosis-associated adenocarcinoma (EAC)  

– Endometrioid carcinoma  

– Clear cell carcinoma  

– Seromucinous borderline tumour,  

– Squamous cell carcinoma,  

– Carcinosarcoma,  

– Adenosarcoma,  

– Endometrioid stromal sarcoma  

 

 



Endometriosis-Associated  Ovarian 

Cancers (EAOC) 

10 

 EAOC is defined as a neoplastic condition arising 

from endometriosis through clonal expansion of 

its constituents, including epithelial or stromal 

components.  

 

 Therefore, strictly by definition, it should be 

continuous with pre-existing endometriosis.  

 

 



Histology and incidence of Ovarian 

Cancer 
High Grade Serous Low Grade Serous 

Clear Cell Mucinous Endometrioid 

Histology Incidence 

Serous 40-50% Most common 

Endometrioid 15-25% 2nd most common 

Mucinous 6-16% 

Clear Cell 5-11% 



͞The DualistiĐ Model of ovarian carcinogenesis͟ 

Type I Tumors Type II Tumors 
• Low-grade, slow-growing 

• All histological subtypes, including 

serous (MPSC), endometrioid, 

mucinous and  clear cell 

carcinomas 

• Mutations in KRAS, BRAF, ERBB2, 

PTEN, B-catenin, ARID1A  

• Benign precursors in ovary 

(benign and atypical proliferative 

(borderline) tumours and Endometriosis ?) 

• High-grade, aggressive 

• HG Serous carcinoma, 

carcinosarcoma, 

undifferentiated  carcinoma  

• Mutations in TP53 

• Mutations in BRCA  

• CIN (Chromosal Instability) 

• No known ovarian precursor 

  



Ovarian Cancer-Risk 

• Lifetime risk (general population):   1.4% 

• BRCA 1 mutation carrier:            60 % 

• BRCA 2 mutation carrier:    30%    

  

• HNPCC   (hereditary nonpolyposis colorectal carcinoma )                            

        10% 

• Endometriosis                                              2-3% 

 

 
Prat J, Ribe A, Gallardo A.  Hereditary ovarian cancer. Hum Pathol. 2005; 36:861-870 

Karlan B, et al. Discussion: hereditary ovarian cancer. Gynecologic Oncology. 2003;88:S11-S3 

King MC, Marks JH, Mandell JB. Breast and ovarian cancer risks due to inherited mutations in BRCA1 and BRCA2. Science. 2003;88:S11-S3 

Boyd J. Specific keynote: hereditary ovarian cancer: what we know. Gynecol Oncol. 2003;88(1 Pt 2):S8-S10;discussion S11-S13 



EAOC appears to be diagnosed at an 

earlier stage and confers a better OS.  

However, stratifying by stage, 

the advantage in survival of EAOC 

disappears 

2016 



• 1) Occurrence at a younger age, 

 

• 2) Diagnosis established at an earlier stage, 

 

• 3) Low-grade, 

 

• 4) Better overall survival. 

 

• 5) predominantly endometrioid and clear-cell 
type 
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 Development of low-grade endometrioid and clear cell 

carcinoma from endometriosis by 

retrograde menstruation 

Kurman RJ, Shih IM. The origin and pathogenesis of epithelial ovarian cancer: a proposed unifying theory. Am J Surg Pathol. 2010; 34:433–443. 



• A retrospective analysis of 160 malignant and 23 borderline ovarian 

tumours during the period 1995-2001. 

2003 



Results 

• Total: 23, 1444 patients 

• 13,266 controls: 

– Hx of endometriosis: 818 (6.2%)  

• 7,911 invasive cancer: 

– Hx of endometriosis: 738 (9.3%) 

• 1,907 borderline tumors: 

– Hx of endometriosis: 168 (8.8 %) 

 

Ovarian Cancer Association Consortium  

 

2012 



Relationship of Endometriosis and OC 

Pearce, Lancet Oncol (2012) 13:285 
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No association was noted between a history of 

endometriosis and borderline ovarian cancer  



2013 

The risk of ovarian cancer in women with endometriosis was 

reported to be a standardized incidence ratio of 1.43–8.95, a rate 

ratio of 1.6–2.88, an odds ratio of 1.34, with a prevalence of 

ovarian cancer in 2.0–17.0% of women with 

endometriosis.  

Conversely, the prevalence of endometriosis in women with 

ovarian cancer ranged from 3.4 to 52.6%.  
 

Twenty-eight studies 



• January 1990 and December 2012, we found 20 case–control and 15 

cohort studies including 444 255 patients 

• Conclusions: Endometriosis is strongly associated with the increased risk 

of ovarian cancer, and EAOC shows favourable characteristics including 

early-stage disease, low-grade disease and a specific histology such as 

endometrioid or clear cell carcinoma. However, endometriosis may not 

affect disease progression after the onset of ovarian cancer. 

•   

2014 





• Among 1.3 million women from 21 studies, 

5,584 invasive epithelial ovarian cancers were 

identified 

• (3,378 serous, 606 endometrioid, 33 mucinous, 

269 clear cell, 1,000 other). 

2016 



Ovarian cancer in women with 

endometriosis 



. 

1980-1995  

. 3657 Endometriosis 

. 5247 Control  subfertile women  

  (male factor or idiopathic) without endometriosis  

 

2013 



Endometriosis –Borderline ovarian 

tumours 

Oral  et al., 2016 



Oral  et al..  2016, submitted 

Cerrahpaşa MediĐal FaĐultǇ, IstaŶďul 
• During the years 1995-2011, a total of 661 women with 

ovarian tumours (530 malignant ovarian cancer and 131 
borderline ovarian tumours) were retrospectively analyzed 

• Endometriosis was found in 48 of 661 cases (7.3%).  

• The prevalence of ovarian endometriosis coexistence in 
borderline tumors (16/131, 12%) was found to be 
significantly higher than that in malignant ovarian tumours 
(32/530, 6%; p=0.02).  

• Infertility was noted in nearly half of patients with 
endometriosis-associated BOT and 1/3 of patients with 
endometriosis-associated malignant ovarian tumours  



A history of endometriosis was most strongly associated with Type I cancers 

2017 

A population-based case–
control study was carried 

out in Montreal, Canada 

from 2011 to 2016, 

including 496 cases and 908 

controls 



ENDOMETRIOSIS AND ENDOMETRIOSIS ASSOCIATED OVARIAN MALIGNACY 

PREVALANCE IN 40 AGES AND 

OLDER WOMEN OPERATED DUE TO ADNEXAL MASS 

• Of the 1156 subjects who participated in this study, 
319 (27.6%) were diagnosed as having endometriosis. 
Among these patients 21 (6.6%) were diagnosed as 
having malign disease which was developed from basis 
of the endometriosis  

• Endometrioid adenocarcinoma was the most 
frequently encountered histological subtype, 
accounting for the 5 of the 21 tumours (23.8%), 
followed by mixed (clear cell and endometriod) 4 
(19%), clear cell 3 (14.3%), mucinous borderline 
tumours 3 (14.3%), endometriod borderline tumours 2 
(9.5%) and others 4 (19%). 

PS01-108 ENDOMETRIOSIS AND ENDOMETRIOSIS ASSOCIATED OVARIAN 

MALIGNACY PREVALANCE IN 40 AGES AND OLDER WOMEN OPERATED 

DUE TO ADNEXAL MASS Engin Oral (TR) WES  2017 



Potential Different Mechanisms Involved In The 

Malignant Transformation Of Endometriotic Lesions 



• Inflammation 

• Heme and free iron are pro oxidant  
– Induce oxidative stress 

– DNA damage results 

– Increased numbers of cytokines and growth factors 

– Inflammation is hallmark of endometriosis 
• Endometriotic implant Production of proinflammatory cytokines 
Persistent exposure to these factors disruption of homeostasis, 
genomic instability abnormal proliferation 

 

• Microenvironment of endometriotic cysts ( ↑free iron, ↑ lipid 
peroxidase) induces state of oxidative stress that plays a role in 
malignant transformation of endometriosis 

 

 

Endometriosis-associated ovarian cancer 

Pathogenesis 

 



Endometriosis-associated ovarian cancer 

Pathogenesis 

 

• Hormonal factors 

• Steroid Hormones  
– Estrogen may increase risk of malignant transformation 

– High levels of aromatase activity found 

– ↑estrogen persist due to aromatase activity  in 
microenvironment of endometriotic implant and in the 
ovary alters physiologic milieu around ovarian surface 
proliferation with increased chance of DNA damage and 
mutations. 

                                                       

                                                          

 

 



Banerjee S , and Kaye S B Clin Cancer Res 2013 

Proposed Genetic Mechanisms Of Malignant 

Transformation 
Prevalence Of Histologic Types Of Epithelial Ovarian Cancer And Their Associated 

Molecular Genetic Changes 



Endometrioid carcinoma 

• Approximately 15%-20% of patients have 

synchronous endometrioid endometrial carcinoma.  

• Mutations;  

–  PTEN (20%),  

– CTTNB1 (beta- catenin; 16%-54%),  

– KRAS (4%-5%),  

– PIK3CA (20%),  

– ARID1A (AT-rich interactive domain 1A; 30%) 

 

 
34 

Kurman RJ, Shih Ie M. Molecular pathogenesis and extraovarian origin of epithelial ovarian cancereshifting the paradigm. 

 Hum Pathol 2011; 42: 918e31. 



Clear cell carcinoma 

• Loss of heterogeneity (LOH) of PTEN (20%), 

• Mutation of KRAS (5%-16%),  

• PIK3CA (50%),  

• TGF-bII (66%),  

• ARID1A (46%-57%)  
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2016 

single nucleotide polymorphisms 

(SNPs), which are both common in these two diseases  



2017 



• The exomesequencing study on samples from deep infiltrating 
endometriosis lesions  provides interesting results and shows 
further complexity of the disorder. They identified somatic 
mutations in lesions from 19 of 24 patients (79%). The number of 
mutations in each lesion was variable. Lesions from 5 patients 
(21%) harbored known somatic cancer driver mutations in 
ARID1A, PIK3CA, KRAS, and PPP2R1A. More detailed experiments 
on samples from 3 other patients revealed KRAS mutations in 2 of 
them. One patient had two different activating KRAS mutations, 
and the other patient had the same somatic KRAS mutation in three 
separate lesions. Lesions contain multiple cell types, and KRAS 
mutations were detected only in the epithelium and not in the 
stroma. 

2017 



• The potential association between 
endometriosis and cancer has been theorized 
for decades.  

• The establishment of an association was 
reported 90 years ago (Sampson 1925) and 
was refined in 1953, proposing that benign 
endometriosis should be observed in close 
anatomic proximity to the arising 
endometriosis-associated cancer(Scott 1953). 



Definition of neoplastic transformation 

of endometriosis  

Based on the criteria by Sampson and Scott, neoplastic 
transformation of endometriosis is defined as follows:  

• 1) adjacent to unequivocal foci of endometriosis;  

• 2) absence of any other primary tumour;  

• 3) microscopic features are within a spectrum of well-
recognized neoplasms originating from 
endometriosis;  

• 4) a transition from neoplastic epithelium (or stromal 
component) to endometriosis.  

 

40 
Sampson JA. Endometrial carcinoma of the ovary, arising in endo- metrial tissue in that organ. Arch Surg 1925; 10: 1e72. 

Scott RB. Malignant changes in endometriosis. Obstet Gynecol 1953 



Endometriosis and Cancer: 

Hypotheses 
 

  

                      

1.Endometriotic implants may directly 
undergo malignant transformation, 
perhaps through an atypical transition 
phase  

2.Endometriosis and cancer share common 
antecedent mechanisms and/or 
predisposing factors (genetic susceptibility, 
immune/ angiogenic dysregulation, 
environmental toxin exposure). 





Atypical Endometriosis  

Oral  et al., 2016 

T. Van Gorp et al, 2004 

5.3% 



Epithelial abnormalities in cystic ovarian endometriosis  (n:339)  

 

*Prefumo et al.  Gynecologic Oncology 84, 280–284 (2002 

A statistically significant trend for increasing age from normal 

epithelium to carcinoma was observed (P < 0.001). 

2002 



 Women with long-standing history of 

endometriosis. 

 Endometriosis diagnosed at an early age. 

 Endometriosis associated infertility and/or 

history of infertility treatment. 

 Patients with Ovarian endometrioma.  

 

Delineating Which Patients May be at an 

Increased Risk for Ovarian Cancer 

 

Nezhat F. et al.Malignant transformation of endometriosis. Fertil Steril 2014. 



• A lower risk of epithelial ovarian cancer was observed in 
women with documented complete surgical excision of 
endometriotic tissue and suggested among women with 
unilateral oophorectomy.  

• The use of oral contraceptives (≥ϭϬ Ǉears) may be 
associated with a lower risk of epithelial ovarian cancer 
among women with endometriosis,  

• whereas older age at endometriosis diagnosis (≥ϰϱ Ǉears, 
pre- or postmenopausal), nulliparity, hyperestrogenism 
(endogenous or exogenous), post menopausal status at 
endometriosis diagnosis, solid compartments as well as 
larger size of endometrioma (≥9 Đŵ iŶ diameter at 
endometriosis diagnosis) were all associated with an 
increased risk of ovarian cancer. 

2016 
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What Diagnostic Opportunities are Available to 

Practitioners for Women with Endometriosis? 

Pelvic US 
– useful in the identification of ovarian endometrioma with homogeneous hypoechogenic 

cystic features and those with mural malignant changes 
– hyperdense mural nodules within the ovary and rapid growth of an endometrioma can be 

visualized on MRI – associated with malignant transformation  
 
 

– difficult to detect relatively small endocystic echogenic components with this modality 

 

Endometrioma with diffuse, homogenous hypoechogenic 

features 

Endometrioma with mural malignant features 



USG 



                USG 



CASE 1 
• A.D.C. 

• Age 52, single 

• 20.05.2013 

• 2006 

• LSK: left tubaovary abscess left salpengectomy  

• HE4: 42.5 pmol/L  Roma : 5.4 

• CA125: 33 

• CA19.9: 1 

• Smear: Class1  

• Adenomyozis 

• Right ovary  2cm endometriosis   

• Left ovary 4 cm endometriosis 

• 23.10.2013 

• TAH +BSO 

• Right Ovary: Clear Cell Carsinom 
• No capsule invasion 

• No surface involment 

• Left Ovary: Endometriozis and Corpus Luteum 

• 4.11.2013 

• Pelvic para-aortık lǇŵphadeŶeĐtoŵǇ oŵeŶteĐtoŵǇ aŶd appeŶdeĐtoŵǇ 

• Not Lymph Node Metastase 



Case 2 
• A.B, married 

• G0P0, infertility 

• Age 30   

• Dysmenorrhoea 

• 02.03.2015 

• HE4: 23.8  Roma : 1.5  CA125: 49 

• AMH: 2.5  

• 2015 bilaterally cystectomy 

• Frozen: 

Left ovary mucinous borderline ca  

Right ovary suspect borderline ca 
Partial omentectomy and appendectomy 

Pathology: 

Abdominal fluid: atypical epithelialcells in large quantities 

• Right Ovary:  

• Borderline seromucinous Ca(endoservical type borderline mucinous Ca) 

• Left Ovary: 

•  Borderline seromucinous Ca (endoservical type borderline mucinous Ca) 



CA-125  



What is the role of tumor markers, HE4 (Human 

Epididymis Protein 4) and CA 125, in differential 

diagnosis of endometrioma and ovarian malignancies? 

• Similar sensitivity to CA 125 when comparing 
serum from ovarian cancer cases to healthy 
controls 

• Higher sensitivity when comparing ovarian cancer 
cases to benign gynecologic disease 

• There are some data suggesting that human 
epididymal antigen (HEA) 4 is a better indicator than 
Ca-125 to distinguish epithelial ovarian cancers from 
pelvic endometriosis and pelvic inflammatory diseases 
especially in premenopausal women 



Grup 1. Adneksiyal patoloji yok 

Grup Ϯ. BeŶiŶg adŶeksiǇal Ǉapılar 

Grup 3. Endometrioma 

Grup 4. Ovarian kanser 

2013 

According to the indications of the manufacturer of the HE4 EIA assay,  

aŶ iŶdeǆ ≥ϭϯ.ϭ% aŶd ≥Ϯ7.7% iŶdiĐates a high risk for the preseŶĐe of EOC in pre- 

and postmenopausal women, respectively 





• We collected 981 healthy patients diagnosed with adnexal patology 
and selected 65 patients diagnosed with endometriosis and 
analyzed their serum markers CA125, HE4, and Risk of Ovarian 
Malignancy Algorithm (ROMA) index. In total, 642 (65.4%) patients 
presented with a pelvic mass, with 324 (33%) of them being 
diagnosed with malignant disease.  

• HE4 was positive only in 1.5% of cases, CA125 in 64.6%, and ROMA 
index in 14.1%.  

• Conclusions: The HE4 serum marker showed similar sensitivity, but 
better specificity, than CA125 and can improve the detection of 
malignant pathology in women diagnosed with adnexal 
pathology.HE4 can be a very useful biomarker to exclude 
malignant disease in patients with endometriosis  

2016 



How should we approach treatment options for women with 

endometriosis who are determined to be at an increased risk 

for ovarian cancer? 

 
 Identification of all women with endometriosis, either surgically 

documented or self‐reported by symptoms 
 
– Hormonal treatment/pregnancy aimed at reducing the risk 

of recurrent endometriosis and endometriomas 
 

– Careful follow up of ovarian endometriomas with imaging 
studies, particularly MRI when  Us is suspicious, to detect 
any characteristics changes such as mural formation. 
 

– Fertility preservation ;embro,egg or tissue preservation 
should be considered 

– Complete excision of endometriosis be proposed 
to peri-or postmenopausal  women 



Summary of combined oral contraceptive (COC) use 

and risk of cancer 

Brynhildsen J. Combined hormonal contraceptives: prescribing patterns, compliance, and benefits versus risks. Ther Adv Drug Saf. 2014 Oct;5(5):201-13  

Ovarian cancer  (incidence rate ratio, 0.67; 99% 

confidence interval, 0.50-0.89) 

2017 



How should we approach treatment options for women with 

endometriosis who are determined to be at an increased risk 

for ovarian cancer? 

 

• Treatment planning: 

  

– Complete surgical resection of all endometriotic foci in 
women undergoing surgical treatment, with tissue 
evaluation of ovarian endometriomas to rule out 
malignancy 

 

 

–  Oophorectomy  and Salpingectomy Should be  
individualized and offered  Base on the patients Risk and 
desires 



• All women with a 1st time discharge Dx of 

endometriosis between 1969 – 2007 in Sweden 

[National Swedish Patient Register] 

 

• Identified all women Dx with epithelial ovarian 

cancer [National Swedish Cancer Register] at 

least 1 year after the endometriosis Dx 

Acta Obstet Gynecol Scand. 2013  

2013 



• Strong reduction in risk of epithelial ovarian CA: 

 

– One-sided oophorectomy involved with 

Endometriosis , multivariate analysis (OR 0.19, 

95%CI 0.28-0.62) 81%  reduction. 

– Complete extirpation of endometriotic tissue (OR 

0.30, 95%CI 0.25-0.55) 70% reduction 

Acta Obstet Gynecol Scand. 2013  



Adenomyosis-Endometrial Cancer 

• The reported incidence of the presence of these 2 conditions in hysterectomy specimens is 

variable, ranging from 10–70%.The mechanism of the development of endometrial cancer 
in patients with adenomyosis remains unclear. Previous reports have suggested that 
adenomyosis can undergo malignant transformation and may be a precursor lesion to 

adenocarcinoma (Mittal and Barwick, 1993; Kucera et al., 2011). However, no study has 
demonstrated the natural transformation of adenomyosis to 
adenocarcinoma  

• It has been reported that endometrial cancers involving adenomyosis was associated with a 
low histologic grade, a history of hormonal use and more favorable prognosis (Ismiil et al., 
2007a). However, other data suggest that adenomyosis is related with deep myometrial 
invasion (Ismiil et al., 2007b).  

• Musa et al. (2012) found that there was a close relationship between adenomyosis and lower 
tumor grade, less myometrial invasion, negative lymphovascular space invasion and negative 

lymph nodes (Musa et al., 2012). This result shows that endometrioid tumor 
with adenomyosis are hormonally responsive, well differentiated, and 
more likely to be diagnosed earlier while it would be still confined to 
uterus  



• EC-AIA cases were identified via a systematic literature search (n = 46).  

• EC-A cases were identified from a historical cohort that underwent 

hysterectomy-based surgical staging in two institutions (n = 350). 

• The EC-AIA group was significantly older than the EC-A group 

• The EC-AIA group was significantly associated with more non-endometrioid 

histology and deep myometrial tumor invasion 

• Tumor grade, stage, and nodal metastasis risk were similar.  

• In a univariate analysis, the EC-AIA group had a significantly decreased DFS 

compared to EC-A (5-year rates, 72.2 versus 85.5%, p = 0.001). 

Conclusion Our study demonstrated that EC-AIA has distinct tumor characteristics 

and a poorer survival outcome compared to EC-A. 

2017 
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Endometriosis  associated Extra  

Ovarian Malignancy  

• Extragonadal sites are affected in one-fourth to one-
fifth of all cases 

• Since the malignant transformation can take place in every 
site affected by endometriosis, extragonadal malignancies  
can be found in the lower pelvis, gastrointestinal tract, 
abdominalwall, umbilicus, pleura and others . 

•  The most common localisations of extragonadal   
malignancies  are the rectosigmoid, colon, rectovaginal 
septum and pelvic peritoneum; these sites are commonly 
involved by deep infiltrating endometriosis 

• Endometrioid carcinoma  (66 %) 

• Adenosarcoma  (25 %) 

 

 



• The probability of developing 

endometriosis in a surgical scar 

is roughly 0.03–1%, 

 

• Malignant transformation is 

likely to occur in 0.3 to 1% of 

the cases,  

 
67 

EXTRAOVARIAN ENDOMETRIOSIS 

ABDOMINAL WALL 



• Endometriosis-associated abdominal wall cancer 
(EAAWC) is rare, and few reports are available. 

• The mean age of the patients at the time of diagnosis 
was 47 years (range of 38-60 years) 

• In all of these patients, EAAWCwas described after 
uterine surgery (mostly cesarean section).  

• The delay between the first surgery and the diagnosis 
of malignant disease was more than 20 years.  

• Clear cell carcinoma was the most common histology, 
followed by endometrioid carcinoma. 

• Death was described in 44% of women within a few 
months of diagnosis. 

2015 



2016 

N:22 





• Adenosarcomas are rare malignancies of the 
femalegenital tract, accounting for approximately 5 % 
of uterine sarcomas.  

• Occasionally, adenosarcoma occurs in the ovaries or in 
extra-uterine tissue, which may be related to 
endometriosis. 

• Many of these extra-uterine adenosarcoma cases, at 
least, those within the abdomen or pelvis, reportedly 
arise in the setting of endometriosis or in patients with 
a history of endometriosis 

• While endometriosis may be a risk factor for the 
development of adenosarcoma, it is likely not the sole 
risk factor. 

2016 



• A total of 23 eligible studies were identified 
and included in the present review providing 
information for 37 patients.  

• Endometrioid adenocarcinoma (17 cases) was 
the most common histological subtype 
followed by endometrial stromal sarcoma (6 
cases). 

• Vaginal cancer arising from endometriosis is 
exceedingly rare. 

 

2016 





• Over 18 years of follow-up, we identified 228 ovarian and 166 endometrial 

cancers among 102,025 and 97,109 eligible women, respectively.  

• Self-reported endometriosis was associated with ovarian cancer [relative 

risk (RR): 1.81; 95% confidence interval (CI): 1.26–2.58]; this association 

was stronger for laparoscopically confirmed endometriosis (HR: 2.14; 95% 

CI 1.45–3.15).  

• No association was observed with endometrial cancer (self-report RR: 

0.78; 95% CI 0.42–1.44; laparoscopic-confirmation RR: 0.76; 95% CI 0.35–
1.64). 

2017 



• AŵoŶg woŵeŶ iŶ the Nurses͛ Health StudǇ II 
followed from 1991–2003 (n = 76,393),  

• we investigated the association between 
laparoscopically confirmed endometriosis and 
biopsy-confirmed BBD. 

• Endometriosis was associated with a modest 
increased risk of biopsy-confirmed BBD in 
crude and multivariable adjusted models (HR 
1.20, 95 % CI 1.00–1.43). 

2016 



Endometriosis was not found to be associated with overall risk of 

breast cancer in this study; 

 

2016 



We found 4 retrospective cohort studies, 4 case-control studies 

and 3 case-cohort studies that demonstrated a notable risk for 

developing breast cancer among women with endometriosis. By 

contrast, we also found 5 case-control studies, 1 prospective 

cohort study, 1 case-cohort study and 1 cross-sectional study that 

demonstrated a negative association between endometriosis and 

breast cancer. In conclusion, as regards the clarification of a 

͚roďust͛ or ͚weak͛ assoĐiatioŶ ďetweeŶ eŶdoŵetriosis aŶd ďreast 
cancer, no definite conclusions could be drawn, due to the limited 

number of studies and the limitations of each of these studies 

2016 



Association between Endometriosis and 

Breast Cancer 

• It is difficult to ascertain whether a strong correlation with 
endometriosis and breast cancer exists.  

• Several reports support an association between these 
entities. 

• However, the effect sizes in these studies are modest and 
there are an equal number of studies demonstrating no 
correlation.  

• In fact, there exist several studies demonstrating an inverse 
correlation between endometriosis and breast cancer.  

• It is notable that these latter studies showing no association 
or an inverse association largely employed more stringent 
statistic control for confounding variables.  

Mary Ann Wilbur 

Semin Reprod Med 2017;35:110–116 

The fact that many studies find an association between the two conditions and that the 

association is lost after controlling for confounders supports the notion that the 

correlation may not be causative. 



2013 



ENDOMETRIOSIS AND CANCER 

ESHRE, 2014 



• Does endometriosis increase the cancer risk?  
–  Yes  EAOC 

• What is the impact of the age of the patient with endometriosis on the cancer 
risk? 
– 40  years 

• Is the size of endometrioma associated with the cancer risk?  
– 9 cm 

• Should histopathological investigation of the suspected endometriotic lesions 
or endometrioma be recommended 
– Yes 

• Are there any morphologic criteria that suggest malignancy?  
– Mural nodules 

• What is the role of tumor markers, HE4 and CA 125, in differential diagnosis of 
endometrioma and ovarian malignancies? 

– HE4 is better 

• Should the women with endometriosis scanned for ovarian cancer?  
– It is not recommended  
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Take home message  

  

• Screening for genetic mutations in ovarian cancer is just the 

beginning, and an emerging concept of a dual model of ovarian 

carcinogenesis 

• Currently , there is not sufficient data to recommend mutation 
screening tests in patients with endometriosis 

• USG---useful in the identification of ovarian endometrioma with 
homogeneous hypoechogenic cystic features and those with 
mural malignant changes 

– hyperdense mural nodules within the ovary and rapid 
growth of an endometrioma can be visualized 

 

 

 



Take home message  

•  Existing epidemiological evidence linking endometriosis with 

ovarian cancer is insufficient to change current clinical practice.  

• It is not recommended to scan the women with endometriosis for 

ovarian cancer due to its low incidence and the absence of 

effective scanning test. 

 

 

 

 



Take home message  

• There is no recommended cancer screening 

for women with endometriosis.  

• There is theoretical rationale to believe that 

surgical and hormonal control of 

endometriosis may also decrease the risk of 

ovarian cancer.  

• However, there are no data to date to support 

such a conclusion 


