
Atypical Endometriosis의 

적절한 처치 

고려의대 산부인과 

 

신  정 호  



 19 yr-old woman with lower abd. pain 

  

 GYN sono :  

 Rt ovary – 7.5 X 5.0 cm low echogenic,  

 homogenous cyst suggesting endometrioma                              

A Case  

 Histopathologic findings:  

          Endometriosis with nuclear atypia. 

          Close clinical f/up is recommended   

P/Lt ovary cystectomy 



Endometriosis with atypia 

 Histopathologic findings:  

          Endometriosis with nuclear atypia. 

          Close clinical f/up is recommended   

P/Lt ovary cystectomy 

X100 X400 



EAOC : What is this ? 



 

 Incidence of EAOC 

 :  1 % ~ of woman with endometriosis 

 :  EAOC affects women who are 10 ~ 20 yr. younger than 
ovarian cancer patients without ES  

                                                                                 

                                                                                   Konincks, 1992, Herps J M , 1990 

 

 

 Prevalence of ovarian cancer in women with ES 

     : higher than ovarian cancer in women without ES                                           

Endometriosis-associated  

ovarian cancer (EAOC) 



 



Overview of common factors of both 

Endometriosis and Ovarian cancer 

Protective factors Risk factors 

Common 

pathogenetic 

mechanisms 

 Oral contraceptives 

 Tubal ligation 

 Hysterectomy 

 Pregnancy 

  Early menarche 

  Late menopause 

 Familial predisposition 

 Immunological factors 

 Cell adhesion factors 

  Angiogenic factors 

(Nezhat al., 2008, F&S) 



Ovarian cancer risk  

in Endometriosis patients 

Nezhat et al., 2008 



Endometriosis & Ovarian carcinoma 

 Incidence of Ov ca in ES: 3.4~52.6% 
(Heidemann NL et al., 2014) 

 

 No overall Ov ca risk increased but 

Endometrioid & clear cell ca in Australian 

cohort.       (Merritt et al., 2008) 

 

 Endometroid & clear cell ca risk was nearly 

tripled with Hx. Of ES in Washington state 

cohort. 
(Rossing MA et al., 2008) 



 Clear cell  & Endometriod type: related to endometriosis 

                                                

 

Cell types of EAOC 

   3.3 % in serous  

   3.0 % in mucinous  

  39.2 % in clear cell 

  21.2 % in endometrioid  

  Meta- analysis from15 studies  

  Yoshikawa et al., 2000 



Three criteria:  

 (i)  Co-existance of carcinoma and endometriosis of the same ovary 

 (ii)  Histology is compatible with an endometrial origin 

 (iii)  No other primary tumor sites 

 

 

 

 

 In 1925, Sampson criteria 

+ 

  (iv) Dysplastic phase between benign ES and carcinoma   

: Most convincing feature                                                                        

Endometriosis malignant transformation  

Scott, Obstet & Gynecol, 1953 



Atypical Endometriosis 

 Earliest step in the malignant transformation of 

ES. 

 Cytologic atypia, eosinophilic cytoplasm, large 

hyperchromatic or pale nuclei with moderate to 

marked pleomorphism etc… 
 

(LaGrenade A et al., 1988) 



CLINICAL SIGNIFICANCE OF 

ATYPICAL ENDOMETRIOSIS 



 Almost always found in the epithelial lining of 

endometriotic cysts, as focal or multifocal. 

 Reactive or degenerative change in most cases 

 No realistic risk in clinical management. 

 

 

 

 

“Atypia” in Endometriosis 

- not risk factor - 

Seidman, 1996, Clement et al., 2007 



1.   Atypia - more frequently found in endometiosis 

      accompanied by malignant tumors.  

   :  6.1 % (ES with malignant tumors)  vs.  1.7% (Only ES) 

 

 

 

 

“Atypia” in ES 

- precursor of malignancy - 

Ogawa., 2000, Fukunaga, 1997 

2. Pathological reports 

 : continuous transition from benign ES to carcinoma 

   in these areas, atypia is frequently described. 

 

 

 

 

3.  In molecular analyses,  

 :  Mutation of tumor suppressor gene… 

 

 

 



 

 Histologic evidence of direct transition from endometriosis 
gland to atypia to carcinoma 

.,                                                                            

 

 

 

Transitional phenotype 

Benign endometriosis 
Clear cell or 

 endometrioid carcinoma Malignant 

progression 

(Stern et al., 2001, Erzen et al., 1998,Okamura et al., 2001) 

ES 

Clear cell ca 



ES with atypia 

 About 60~80% of EAOC arise from atypical 

lesion in ES 

 Endometrioid ov ca: up to 60% 

 Clear cell ov ca: up to 15%  

   

 A case of a clear cell ca were reported  

    after 3 yrs in ES with atypia.  

        (Moll et al, 1990) 



Pathogeneisis of EAOC 

 

  GENOMIC INSTABILITY & MUTATION 

 

  MICROENVIRONMENT 

 

  ENDOCRINE FACTORS 

 

    



1. Genomic instablility & mutations 

 p53 Mutated in as many as 50% of solid tumor 

Rb Deletions and mutations predispose to retinoblastoma 

PTEN 
Dual specify phosphatase that represses PI3-kinase/Akt pathway activation 

with negative effect on cell growth 

P16INK4a Binds to cyclin-CDK4 complex inhibiting cell cycle progression 

FHIT Fragile histidine triad gene with tumor suppressor function via unknown mechanisms 

WT1 Mutations are correlated with Wilm’s tumor 

NF1 Neurofibromatosis gene 

APC Associated with colon cancer development in patients with familial adenomatous 

  Tumor suppressor gene 



 

 PTEN : tumor suppressor gene 

 hMLH-1 gene: corrects error in DNA replication 

 

  
 

        

  Abnormal gene expression of PTEN (inactivation) and  

DNA mismatch repair gene hMLH-1(hypermethylation) 

              : indentified in endometrial and ovarian cancers 

       : similarly recognized in advanced-stage endometriosis 

(Martini et al., 2002) 

PTEN & hMLH-1 in EAOC 



 13 cases with OCCA (ovarian clear cell carcinoma) + EMsis 

        9 cases with OEC (ovarian epithelial cancer) + EMsis 

Int J Gynaecol Path, 2007 

p53 mutation (+) in specimens of EMsis + OCCA 

No mutation in solitary EMsis or EMsis with OEC 

 

 Genetic alterations inducing p53 mutations in EMsis 

  affect malignant transformation of EMsis into OCCA 

        





Biologic & Molecular profile in EAOC 

(Gadduci A et al., 2014) 



 Extraperitoneal Endometrium  

 – its pluripotency, producing cytokines, hormones 

 Inflammation – “central” to tumorigenesis 

 

 

  

 

 

 

 

 

 

 

 

 IL-1, 6, 8, TNF-α, TGF-β 
  :  Cause unregulated mitotic division, differentiation, and 

     apoptosis similar to malignant mechanisms. 

 

 

 

 

 

 

 

2. Microenvironment  



TNF- α 

VEGF 

IL-6 

CCL2 

+ 

+ 

+ 

+ 

  Neovascularization 
  ICAM up-regulation 

    Impaired immune response 

IL-8 
  Upregulate ras   

    protoocogene 

  Increase soluble  

    Fas-ligand 

CXCL2 &CXCR4 

Microenvironment  



  

 

 

 

 

 

 

 

IGF-1 in Endometriosis 

  Higher levels of IGF-1 in plasma and peritoneal fluid of  

    women with ES                                                                  

 

  Up-regulation of IGF-1 

 : inhibit apoptosis in normal ov surface epithelial cells 
  

                                                                      Kuroda, 2001,  Druckmann et al., 2002 & Kim et al.,2000 

    

Dysregulation of IGF-1-mediated signaling  

:  induction of proliferative activity of  

ovarian surface epithelium 



Bulun et al., 2002 

3. Endocrine factors 



E2 accumulation  

COX-2 production  

PGE2 production  Direct tumor progression 

Stimulates cytokines  

(IL-8, RANTES) 

(Khorram et al., 1993) 

      (Tariverdian et al., 2007) 

Stimulates 

aromatase activity 

Excess E2 production in Ectopic endometrial cell 

+ 

+ 

  Cell proliferation &   

    survival,  angiogenesis 

  Early events of neoplastic     

    transformation 



CLINICAL IMPLICATION 
OF EAOC  

- Special considerations -  



Monitoring & Early diagnosis  

 No definite guideline for the management of ES  

       with special attention to malignant transformation. 

Ultrasound & CA 125 

Pelvis MRI !! 
Useful for detecting malignant transformation  

of endometrioma  



Typical MRI findings of 

Endometrioma 

Takeuchi et al., 2006 

T1 FS 

    Hyperintense on T1
 

T2 

    Hypointense on T2
 

Shading on T2 



 Contrast-enhanced mural nodules on T1  

:  Suggestive of EAOC 

T2 

T1 T1 CE 

T2 T2 

MR images of malignant transformation  

in endometrioma (1)  

Takeuchi et al., 2006 

T1 T1 CE 



Takeuchi et al., 2006 

Endometrioma 2년 후 

Clear cell carcinoma 

Loss of shading   

MR images of malignant transformation  

in endometrioma (2) 

T2 T2 



T2 T1 CE 

MR images of malignant transformation  

in endometrioma (3) 

  30 yr-old woman with EAOC (clear cell) 

CE- Mural nodules in T1 



MRI findings of EAOC 

 1. Contrast-enhanced mural nodules on T1-weighted  

images  : most important finding 

 

2 . Sudden enlargement of endometrioma 

 

3.  Disappearance of shading on T2 



 Prognosis of EAOC 

ES-associated endometrioid ca  

: better 5-yr survival than typical  

endometrioid ca (56% vs. 45%, p < 0.17) 

5-yr SR 
DF interval 

  EAOC  vs.  Typical ov ca (both endometrioid type) 

McMeekin et al., 1995 



   Group 1: Clear cell carcinoma with ES (n = 20),  

    Group 2: Clear cell carcinoma without ES (n = 33) 

Stage I 

Stage Ic Stage III 



 Endometriosis patients – commonly “Symptomatic” 

                                                                                                        (Sainz et al., 1995)  

 

 Under-estimated prevalence of endometriosis in 

advanced stage of ovarian cancer  

                                                                       (Yoshikawa, 2000) 

 

 

Better prognosis & early stage of EAOC  

than sporadic ovarian cancer 



EAOC survival  

 



 Bilateral salpingo-oophorectomy should be considered 

in women with ES & history of infertility, family history of 

ovarian cancer or breast cancer when hysterectomy 

near the menopause  
                                                                                                                                       

Surgery & Follow-up 

 Even after surgical Tx, ES patients may have an 

elevated ovarian cancer risk compared with women 

without a history of ES. 

       6 monthly follow-up with CA 125 and TVS 
                                                                                                                                       

   

Nezhat et al., 2008 

Van Gorp et al., 2004 



Oral Contraceptives 

 OC may reduce the risk of EAOC 

Modugno et al,2004 



Postmenopausal HT (1) 

 Estrogen +  Progestin  

  : recommended after hysterectomy & BSO due to ES 

Debus et al., 2001 

Hickman et al.& Reimnitz et al., 1988, Van Gorp., 2004, Nezhat et al.,,2008 

 Case report: Endometrial adenocarcinoma arising during   

 estrogenic treatment 17 years after TAH BSO 

 Malignant transformation of residual endometriosis after 

hysterectomy: three cases 

Karanjgaokar et al., 2009, F&S 



Postmenopausal HT (2) 

long term Progestin Tx is safe? 

 Clear cell carcinoma arising in endometriosis of  

the rectum following progestin therapy 

Pokieser et al., 2002 

… and   

EPT has higher risk for breast cancer  

than ET 



NICE guideline, 2017 



ESHRE guideline 



Summary 

 Atypical Endometriosis is precancerous lesion. 

 

 If EAOC is suspected,  MRI could be recommended. 

 

 Molecular works might help the risk assessment.  



   

  ES is an independent risk factor for ovarian cancer 

   : long term follow up, even after menopause, is required. 

 

 

 

 

Summary 

Reccurence Ovarian ca. risk + 


