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You’ll Never  
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Endometriosis: Anatomical lesions 

Endometriosis 

Superficial 
endometriosis 

Deep infiltrating 
endometriosis 

Ovarian  
endometriomas 

Bladder 
DIE 

Vaginal 
DIE 

Bilateral 
Kissing 
OMAs 

Left 
OMA 
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Bladder endometriosis: 
Frequency of extravesical OSIS (n = 58) 

Forms of the disease  n %  95%CI 
 
Superficial peritoneal  34 58.6  45.2-71.2 

Ovarain endometriomas 26 44.8  32.2-58.2 

Pelvic adhesions   47 81.0  68.4-89.6 

Deep peritoneal implants 16 27.6  16.7-40.8 

Overall     51 87.9  76.7-94.3
     

Somigliana - Chapron et al., Fertil Steril (2007) 
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Endometriosis:  Définitions 
ENDOMETRIOSIS IS  DEFINED  BY  THE 
PRESENCE  OUTSIDE  OF  THE  UTERUS  
OF ENDOMETRIAL  TISSUE: 
   - Endometrial glands  
   - Stroma 

DIE  IS  ARBITRARLY  DEFINED  
AS  LESIONS EXTENDING  

MORE  THAN  5MM  
UNDERNEATH  THE  

PERITONEUM 
Koninckx et al., Fertil Steril (1991) 
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Deep endometriosis:  Définitions 

Hum Reprod (2010) 

JC Noel (2010) 

JC Noel (2010) 

Invasion of 
 the muscularis propria 
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Endometriosis: Diagnosis process 

Onset of 
the symptoms 

Surgical diagnosis 
and 

treatment 

6 to 10 years 
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Endometriosis: Diagnosis process 
    N Country Delay in diagnosis 
 
Hadfield et al.,  (1996) 134  UK  7.9 
Hadfield et al., (1996) 84  USA  11.7 
Sinaii et al.,  (2002)  3 680  UK  10.0 
Husby et al., (2003)  -  Norway 6.7     
Ballard et al., (2006)  32  UK  8.5       
Arruda et al., (2003)  200  Brazil 7.0 
Ballweg (2004)  4 000  USA  9.3 
Matzusaki et al., (2006) 95  France 6.6 
Sinaii et al., (2008)  940  UK  7.8 
Greene et al., (2009)  4 334  USA  9.3 
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Deep endometriosis: Diagnostic delay  
(n = 95 DIE patients) 

rAFS stages  N    Diagnostic delay p 
       (years) 
 

 I    30  3.5 ± 3.4 < 0.0001 
 II    23  6.7 ± 5.8 < 0.003 
 III    15  5.5 ± 5.0 < 0.003 
 IV     
  Score ≤ 70  12  6.3 ± 4.6 < 0.005 
  Score > 70  15  14.4 ± 5.7  

Matsuzaki et al., Fertil Steril (2006) Coll
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Endometriosis: Clinical symptoms 

Endometriosis 

Pelvic pain Infertility Pelvic pain Infertility 
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Endometriosis: Relationship 
between osis and chronic pelvic pain 

Endometriosis 

Pelvic pain 

Symptomatic 
endometriosis 

Asymptomatic 
endometriosis 

Adaptated from Hurd Obstet Gynecol (1998) 
Coll

èg
e d

e G
yn

éco
log

ie 
CVL



Endometriosis: Diagnosis process 

Ballweg ML (2004) Sinaii et al., (2008) 

Multi 
association 

Multi 
symptoms 

disease 
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Pelvic Pain and Endometriosis 

Painful      Anatomical     Mecanisms 
symptoms     lesions 
 
DM         Superficial: P and O     Inflammation 
DP         OMA       Adhesions 
CPP         Adhesions      Location 
Intestinal FS        DIE       Depth  
Urinary FS        Associations      Neurial pathol. 
Others                      - Fibrosis 
         - Invasion                                   
  

??? ??? 
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Adolescent  endometriosis 
 
  
 

 

  
What are the main 

 
 characteristics of 

 
 this enigmatic 

  
disease ? 

 
 
 
 
 
 
 
 
 
 

Cystoscopy:  
Bladder OSIS 

Vaginal DIE 

Ureteral DIE 

MRI: Intestinal DIE Coll
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Endometriosis: Diagnosis process 

Ballweg ML (2004) 

Nb of times  
doctor seen before  
diagnosis or referral Times  

to diagnosis 

Ballweg ML (2004) Coll
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Endometriosis: Diagnosis process 

Ballweg ML (2004) 

Age of  
1st pelvic symptoms    

Onset of symptoms
  
 
Adolescents  67.1% 
 
Adults  39.2% 
  

Greene et al., Fertil Steril (2009) Coll
èg

e d
e G

yn
éco

log
ie 

CVL



Endometriosis: Diagnosis process 

Ballweg ML (2004) 

Age of  
1st pelvic symptoms 

Onset of     Time from seeking 
symptoms     medical attention  
      to diagnosis 
 
 
 
Adolescents         6.0 ± 0.2 years 
 
Adults         2.0 ± 0.3 years 
  

Greene et al., Fertil Steril (2009) Coll
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Endometriosis: Diagnosis process 

Ballweg ML (2004) 

Nb of doctors seen  
by age at  

1st pelvic symptoms 
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Endometriosis: Diagnosis process 
           Type of physician seen 1st  
     Gynecol Generalist Total 
     n = 2 180  n = 1 955  n = 4 334 
 

Onset of symptoms 
  Adolescent  63.4  70.9*  67.1 
  Adult   35.8  29.1*  32.9   
 
Age at diagnosis  29.5 ± 0.1 29.3 ± 0.1 29.6 ± 0.1 

  
Time from symptoms to 
  Medical attention  4.0 ± 0.1 3.8 ± 0.2 4.6 ± 0.1 
  Diagnosis   3.6 ± 0.1 4.7 ± 0.2* 4.7 ± 0.1 

Greene et al., Fertil Steril (2009) 
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Endometriosis: Diagnosis process 

           Type of physician seen 1st  
     Gynecol Generalist Total 
     n = 2 180  n = 1 955  n = 4 334 
 

Nb of physicians seen 
 before diagnosis 
 
  1 – 2   50.4  31.9  41.3 
  3 – 4   31.9  38.3  35.2 
  5  - 9   14.1  22.6  18.3 
  ≥ 10   3.6  7.2  5.2 

Greene et al., Fertil Steril (2009) 
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Endometriosis:  Progressive disease ? 
Age and incidence of endometriotic lesions 

Koninckx et al., Fertil Steril (1991) 

SUP 

OMA 
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Surgery for intestinal DIE 
n = 100 patients; Minimum of follow-up: 5 years 

Predictive factors for transient neurogenic bladder 

Parameters            Transient neurogenic bladder 
      Yes (n = 16) No (n = 84) p 
      n % n % 
 
Age ≥ 35    6 37 28 33 NS 
BMI > 25    4 25 16 19 NS 
Multiple previous surgery  10 62 38 45 NS 
Additional intestinal resction 2 12 7 8 NS 
Coloanal anastomosis  9 56 7 8 < 0.001 
Associated hysterectomy  4 25 4 5 < 0.01 
N DIE lesions ≥ 4   11 69 44 52 < 0.05 

Dousset and Chapron   Ann Surg  (2010) 
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Deep intestinal endometriosis:  
Previous surgical history for endometriosis 

      
 
Previous surgery for Osis  82% 
 
 Operative laparoscopy 59% 
 Open surgery  29% 
 Multiples procedures  48% 
 Hysterectomy  5% 

Ann Surg  
(2010) 
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DIE with colorectal involvement 

Bowel resection  Previous therapeutic 
  anastomosis    surgery 
  N     n  % 

 
  1 607    948  59.0 

Meuleman et al., Hum Reprod Update (2011) Coll
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Severe ureteral   
endometriosis   
Delay for diagnosis 

(n = 52 patients) 

          Patients  
      N  % 
   

 Nephrectomy   11  21.1   
   

Chapron – Dousset (2011) 

!!!!!!! 
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Severe ureteral   
endometriosis   

 

Chapron et al., Fertil Steril (2010) 
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Endometriosis: Management  options 

Future: 
 

How to get  
a quicker diagnosis ? 
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Endometriosis: Body Mass Index 

Lafay Pillet, Chapron et al., Hum Reprod (2012) Coll
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Endometriosis: Body Mass Index 

Human Reproduction 
2010 
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Endometriosis: Body Mass Index 

Vitonis et al., Hum Reprod (2010) Coll
èg

e d
e G

yn
éco

log
ie 

CVL



Endometriosis: Body Mass Index 

Vitonis et al.,  
Hum Reprod  

(2010) 
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Endometriosis: Body Mass Index 

Vitonis et al.,  
Hum Reprod  

(2010) 
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Endometriosis: Body Mass Index 

Lafay Pillet, Chapron et al., Hum Reprod (2012) Coll
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Endometriosis: Body Mass Index 

Lafay Pillet, Chapron et al., Hum Reprod (2012) Association between BMI and Osis Coll
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Lafay Pillet, Chapron et al., Hum Reprod (2012) 

Endometriosis: Body Mass Index 

Association between  
BMI and risk of DIE 
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DIE: Importance of questionning 

Parameters   Group A Group B p OR 95%CI 
    No DIE  DIE 
    (n = 131) (n = 98)   
 
 
 
Family history of Osis 6 (4.6%) 13 (13.3) 0.02 3.2 (1.2 - 8.8) 
 
 
          
       Chapron et al., Fertil Steril (2011) Coll
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Endometriosis: Familiy history 
Incidence of osis among first-degree relatives 

               Mothers Sisters All Controls 

Simpson et al.,  (1980)  USA  5.9 8.1 6.9 0.9 

Lamb et al., (1986)  USA  6.2 3.8 4.9 2  
Moen et al.,  (1993)  Norway  3.9 4.8 4.3 0.6 

Coxhead et al., (1993)  UK  - - 5.5 0.8  
dos Reis et al., (1999)  Brazil  - - 8.6 0.0  
Stefansson et al., (2002) Iceland  - 5.2 - -  
Kashima et al., (2004)  Japan  - 8.8 5.7 1.5 

Metalliotakis et al., (2003) USA  3.9 5.5 9.4 1.0 
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DIE: Importance of questionning 

Parameters  Group A Group B p OR 95%CI 
    No DIE DIE 
    (n = 131) (n = 98)   
 
Absenteeism                                                
from  school                                                                                 
during menstruation 33 (25.2%) 37 (37.7%) 0.04 1.7 (1 - 3)               
          
       Chapron et al., Fertil Steril (2011) Coll
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DIE: Importance of questionning 

Parameters   Group A Group B p OR 95%CI 
    No DIE  DIE 
    (n = 131) (n = 98)   
 
 
Prescription of OCPs                                                 
because of severe                                                                                     
primary dysmenorrhea 15 (25.9%) 29 (58.0%) 0.001 4.5 (1.9 – 10.4) 

   Age (years)    18.1 ± 3.2 16.5 ± 2.4 0.07                                                                                                                         

    Duration of use (years)  5.1± 3.8 8.4 ± 4.7 0.02 

          
       

Chapron et al., Fertil Steril (2011) Coll
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Fertil Steril (2011) 
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Take   home    
messages 

For the first time  +++ 
 This study identifies the links existing between 

certain peri-menarchal symptoms and the 
development of deep infiltrating endometriosis 

 
 

Fertil Steril (2011) 
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Take home    
messages 

Non-contraceptive 
prescription of OCPs  

to treat severe primary DM 
after failure of NSAIDs 

seems not to be  
a satisfactory therapeutic 

option. 
 

      
  

2005 

???? 

Adolescent 
endometriosis 
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Oral contraception and endometriosis: 
 Flow chart showing longitudinal of the study population 

All patients ‹42 years 
submitted to benign surgery

N= 1267

Control group
N= 566

Endometriosis group
N=410

Exclusion: ectopic pregnancy and cancer
N= 7

Exclusion: refuse to sign  informed consent
N= 129

Diagnosis on surgery
N= 1131

Endometriosis
N= 565

No endometriosis
N= 566

Exclusion: without histological  
confirmation

N= 155
Myoma N= 205
Ovarian cysts N= 128
Tubal ligation N=116
Chronic pelvic pain N= 80
Pelvic inflammatory disease N= 4
Ovarian torsion N=3
Others N=30

Cross sectional study 
Jan 04 to Dec 08 
N = 976 patients 

SUP n = 47 
OMAs n = 120 
DIE n = 243 

Chapron et al., Hum Reprod (2011) Coll
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Oral contraception and endometriosis: 
Logistic regression analysis 

OC user   Ad OR 95% CI  p  
    
Never user  Reference 
 
Ever user   2.17 (1.19 – 3.95) p = 0.012  
 Current user 1.22 (0.6 - 2.52)  p = NS  
 Past user   2.79 (1.74 – 5.12) p = 0.002 
       

Chapron et al., Hum Reprod (2011) Coll
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Past users Current users Ever users 

(2011) 
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Oral contraception and endometriosis 
According to the type of endometriotic lesions: 

Logistic regression analysis 

OC user                          Ad OR 95% CI   
    SUP  OMAs  DIE  
 
Never user              Reference 
   
Ever user   2.59  1.37  4.2 
    (1.11 - 6.03) (0.84 - 2.23) (1.54 - 11.2) 
  
  
 Current user  2.7  0.95  1.98 
    (0.98 - 7.47) (0.5 - 1.7)  (0.65 - 6.07) 
     
 Past user   2.56  1.65  5.7 
    (1.07 - 6.09) (0.99 - 2.75) (2.1 - 15.7)  
  
  
       

Chapron et al., Hum Reprod (2011) Coll
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Oral contraception and endometriosis: 
According to the indication for OC use prescription  

Logistic regression analysis 

Previous   Group A  Group B  Ad OR 95% CI  
OC use   Controls  Osis 
   (n = 566)  (n = 410)   
 
No   160 (28.3%)  46 (11.2%)   
   
 
Yes   
- To treat severe  
      primary DM   37 (6.5%)  78 (19.0%) 5.6 (3.2 - 9.8) 
  
- Other indications  369 (65.2%)  286 (69.8%) 2.6 (1.8 - 4.1)          
  

       Chapron et al., Hum Reprod (2011) Coll
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Oral contraception and endometriosis 
According to the indication for OC use prescription 

 and the type of endometriotic lesions: : 
Logistic regression analysis 

Previous             Ad OR 95% CI   
OC use    SUP  OMAs  DIE  
 
 
No               Reference 
   
 
Yes       
 To treat severe  3.5  1.9  16.2 
 1st DM   (0.9 - 13.5) (0.8 - 4.3) (7.8 - 35.3) 
         
 Other indications 2.8  1.3  6.4 
    (1.1 - 7.1) (0.8 - 2.1) (3.2 - 13.7)  
  
  
       

Chapron et al., Hum Reprod (2011) Coll
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Deeply infiltrating endometriosis: 
Diagnosis of the rectum wall infiltration:  

Comparaison between TRUS et TVUS 

   TRUS TVUS 

 
Se 82  95 
Sp 88  100 
VPP 94  100 
VPN 64  89 
 
 

Bazot et al., Hum Reprod (2003)  

Transrectal US 

Transvaginal US Coll
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Deep endometriosis: Rectal wall infiltration 
    N  Se  Sp  PPV  NPV 
 
TRUS 
 Chapron et al., (2004) 81 97 89 87 98 
 Bazot et al., (2007) 81 89 93 96 81 
 Piketty - Chapron (2009) 134 96 100 100 95 
 
MRI 
 Chapron et al., (2004)  81 76 98 96 85 
 Abrao et al., (2007)  104 83 98 97 84 
 Bazot et al. (2007)  88 83 93 96 79 
 
TVUS 
 Abrao et al. (2007)  104 98 100 100 98 
 Bazot et al., (2007)  81 93 100 100 87 
 Piketty – Chapron (2009) 134 90 96 97 89 
  
 
 
     

0

50

100

1er 
trim.

3e 
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Deep endometriosis: preoperative diagnosis 

Hum Reprod 
(2009) 
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Endometriosis: New non hormonal medical options 

Deep endometriosis Anti-angiogenetic 
agents 

Matrix metalloproteinases 
inhibitors 

COX-2 
inhibitors 

Aromatase 
inhibitors Histone deacetylase 

inhibitors 

Immunomodulators 

Mitogen-activated 
protein kinase 

inhibitors 

Antioxydants 

Nuclear factor 
Kappa β inhibitors  

Perossisome proliferator 
activated receptor-Ƴ 

Statins 

TNF blockers 

Expert Opin Emerging Drugs (2012) 
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Endometrisois: 
Future management ???? 

 
Future options 

for earlier 
diagnosis 
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Endometriosis diagnosis: Endometrial biopsy 

Specificity 83%  (66 - 93%) 
Sensitivity 98%  (90 - 99%) 
PPV  91  (81 - 96%) 
NPV  96  (81 - 99%) 

Endometrial    Osis at laparoscopy 
biopsy  Yes  No 
   (n = 64)  (n = 35) 

 
Endometrial  
nerve fibers 
  Yes 63 98% 6 17% 
  No 1 2% 29 83% 

 

Al - Jefout et al., Hum Reprod (2009) 

Functional layer of endometrium 

Absence of 
nerve fibres 

Small unmyelinated 
C nerve fibres Coll
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Endometriosis: Gene signature 

Genes 
 
Up regulated 
 CYP17A1  + 368 Streoid synthesis 
 INL 3  + 226 
 GATA 4  + 123 Transcriptional factor 

 
Down regulated 
 MMP 26  - 330 Metalloproteinase 
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Endometriosis: Gene profile analysis 

B Borghese, D Vaiman, C Chapron    Mol Endocrinol (2008) 
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Endometriosis: 
Pathogenesis 
Endometriosis  
is not a cancer 

Borghese – Vaiman – Chapron    Mol Endocrinol  (2008) 

The cell cycle pathway is modified in an univocal way +++  
There is a systematic down regulation of genes involved in the cell cycle ++++ 
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Adhésion 

Immunity Environment 

Hormones 

Borghese – Vaiman – Chapron    Mol Endocrinol  (2008) 

Massive gene alterations in endometriosis 
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E2 E1 
HSD17B1 

Hyperestrogenemia 

Aromatase Aromatase 

x 9 x 9 

x 7.4 

B Borghese, D Vaiman, C Chapron    Mol Endocrinol (2008) 

Estrogen metabolism 
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Endometriosis: Gene profile analysis 

B Borghese, D Vaiman, C Chapron    Mol Endocrinol (2008) 

Systematic dysregulation 
of HOX genes 
opposite of breast and ovarian K Coll
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Endometriosis: Gene profile analysis 

B Borghese, D Vaiman, C Chapron    Mol Endocrinol (2008) 

Gene expression is linearly 
dysregulated according to  
the position on HOX-genes Coll
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Endometriosis: Epigenetic changes 
Chromosal locations of methylation alterations 

1 

SUP 

OMA 

DIE 

B Borghese, C Chapron, D Vaiman Mol Endocrinol (2010) Coll
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Endometriosis: Epigenetic changes 
Chromosal distribution of  

methylated and demethylated promoter regions 

Promoter regions 
 
Demethylated: uniformly distributed                         
 
 
Methylated:  Subtelomeric 

B Borghese, C Chapron, D Vaiman Mol Endocrinol (2010) 
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Endometriosis: Epigenetic changes 
Common and specific active regions  

between different endometriotic lesions 

B Borghese, C Chapron, D Vaiman Mol Endocrinol (2010) 

Liste of 20 active regions common to 
SUP, OMA and DIE. 
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Endometriosis: Epigenetic changes 

Borghese, Vaiman, Chapron      Am J Pathol (2012) 
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Endometriosis: Diagnosis process 

Future objective = Earlier diagnosis 

Necessity to improve: 
- Questioning 

- Imaging process 

Epidemiological 
data 

Prospective 
databae 

Clinical  
and 

epidemiological  
research Coll
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Adolescent  endometriosis: 
 Modern management 

ACOG Committee Opinion, 2005 

???? 
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Adolescent  endometriosis: 
 Modern management 

Previous family history of Osis 
Body mass index 
Absenteeism from school 
Severity of primary DM 
Failure of NSAIDs for primary DM 
 

- Knowledge of epidemiologic risk factors: 
 
 
 

- No OCPs systematic prescrition if NSAIDs are inefficient. 
 
 
- Complete initial surgery, if indicated. 
 
 

- Profile of patients at risk of Osis: 
 
 
- New non hormonal therapeutic options  
 
  

Endometriosis 

Genetic 

Epidemiology 

Epigenetic 

Molecular 
biology 

Immunology 
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Deep endometriosis: Multidisciplinary  approach 

 Earlier +++ 
endometriosis 

diagnosis 

Clinical  
examination 

Infertility Pain 

Questioning 

Imaging 

Ovarian reserve 

Endocrinology 

Gynecologists 
Radiologists 

Sonographers 

Epidemiology 
Environment 

Endometrial biopsies 

Anatomo - pathology Referral center for Osis 
 

Specific consultations  
for adolescents 
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- Earlier diagnosis  +++ 
    Epidemiology 

Profile 
Molecular biology 

Genetic 

Epigenetic 

Immunology 
Individualized 

treatment  
+++ 
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The future for endometriosis treatment 
• Screening the relatives 
• Preventive treatment ? 

Blood 

Osis lesions 

• Sensibility to medics 
• Risk of malignancy 
• Risk of recurrence 

Endometrium: Endometrial biopsy ? 

Individualized 
treatment +++ 

Phenotype +++ 
 

Polymorphisms 
Proteomics 

Gene profiling 
Epigenetic profiling 
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