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Endometriosis
Google trends Worldwide: An important social issue

Interest over time Interest by region

Google trends – Export April 2024
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10% of reproductive age women

(190 Million)

Chronic disease

Life-impacting severe symptoms

(Pain –infertility – others)

Endometriosis
A major public health concern

Economic burden



SUP

(Superficial)

OMA

(Endometrioma)

DIE

(Deep endometriosis)

Endometriosis
Heterogeneity of phenotypes

ADOSIS

(Adenomyosis)



Chapron C, Marcellin L, Boorghese B,  Santulli P Nat Rev Endocrinol (2019)

« Endometriosis Life »
A lifelong disease



de Ziegler D et al. Lancet 2010

Ovaries: 
• Decreased ovarian response

• Altered oocyte quality? 

• Iron overload (proinflammatory factors) 

Uterus: 
• Increased synthesis of prostaglandin & 

altered receptivity 

• Production of estrogens in situ and resistance 

to progestogen

Pelvic cavity: 
• Proliferation of macrophages

• Phagocytic dysfunction

• Release of proinflammatory factors

Endometriosis and infertility 
Mechanisms

105 (43.2%) spontaneous pregnancy
76 (41.5%) with DIE

Leone Roberti Maggiore  et al., Hum Reprod (2014)



Implantation

Therapeutics options

Risks

Conclusion

Fertility and endometriosis 



Implantation

Therapeutics options

Risks

Conclusion

Fertility and endometriosis 



Endometriosis and infertility
Implantation

OMA ? 
DIE ? 

Adenomyosis ?
Previous surgery ?  

Endometriosis related 
altered ovarian function ? 

QUANTITY QUALITY 

VS



Pocate, Santulli, Chapron  et al,  RBMO (2020)

Endometriosis and ovarian reserve
Quality
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ART results according to Aneuploid: a PGS study 

Juneau et al.,  Fertil Steril  (2017)

Endometriosis: 1880 blastocysts from 305 patients
Controls: 23054 blastocysts from 3798     

Endometriosis and ovarian reserve
Quality : OSIS and Aneuploid



Little/No effect on oocyte quality !!

Kamath MS et al.,  HR Open (2022)

Endometriosis and ovarian reserve
Quality : OSIS and ART outcomes

UK: Human Fertilization and Embryology Authority (HFEA) 

From 1996 to 2016
758 donor oocyte recipients, where the recipients with endometriosis

12 856 autologous IVF cycles with endometriosis as the sole cause of infertility
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Quantity

Streuli I, et al. Hum Reprod (2012)

AMH, anti-Müllerian hormone; DE, deep endometriosis; OMA, ovarian endometrioma; SUP, superficial peritoneal endometriosis
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Previous OMA surgery 

OR= 3.0 (1.40-6.41); p=0.01

N=726

Endometriosis and ovarian reserve
Quantity

Streuli I, et al. Hum Reprod (2012)

AMH, anti-Müllerian hormone; DE, deep endometriosis; OMA, ovarian endometrioma; SUP, superficial peritoneal endometriosis



Logistic regression analysis of the risk factors for poor response to hyperstimulation
(≤ 3 oocytes retrieved or cycle cancelled) 

Univariate logistic regression analysis Multiple logistic regression analysisa

OMA status OR 95% CI P-value OR 95% CI P-value

Presence of OMA and no 
previous surgery for OMA

versus no OMA 

1.3 0.8–2.0 0.211 1.5 0.9–2.2 0.147

Presence of OMA with previous 
history of surgery for OMA 

versus no OMA

2.4 1.3–4.6 0.004 2.1 1.1–4.0 0.033

aVariables included in multiple logistic regression analysis: age, AMH, dose of gonadotrophin 
AMH, anti-Müllerian hormone; CI, confidence interval; OMA, endometrioma; OR, odds ratio
 

Endometriosis and ovarian reserve
Quantity: ovarian response to stimulation

Bourdon M, Santulli P, et al. PLoS One (2018)



DIE OMA SUP P value

Patients 212 98 49

No. of cycles 425 200 95

No. of ET 282/425 (66.4) 141/200 (70.5) 77/95 (81.1) 0.018

Clinical pregnancy rate per cycle 98/425 (23.1) 55/200 (27.5) 29/95 (30.5) 0.22

Clinical pregnancy rate per ET 98/282 (34.8) 55/141 (39) 29/77 (37.7) 0.67

Implantation rate 111/513 (21.6) 62/265 (23.4) 35/140 (25.0) 0.66

Abortion rate 30/98 (30.6) 22/55 (40.0) 16/29 (55.2) 0.049

N=359 endometriosis infertile women
(720 cycles - 500 transfers)

Maignien, Santulli, et al., AJOG (2017)

Endometriosis and infertility: ART
ART results according to phenotype



Adenomyosis and infertility : 
ART  

Bourdon, Santulli et al Hum Reprod  (2022) 

202 patients with endometriosis 
IVF
Adenomyosis vs no adenomyosis



Endometriosis and implantation
Main messages

No major impact on the quality of the ovarian reserve 

No major impact of endometriosis phenotype on ART outcomes

Altered quantity of the ovarian reserve ( surgery +++) 

Adenomyosis decreases the chances of LBR



Implantation

Therapeutics options

Risks

Conclusion

Fertility and endometriosis 



ART, assisted reproductive technology 

Surgery Hormones ART

Endometriosis and fertility
Therapeutic options



Chapron C, Marcellin L, Boorghese B,  Santulli P Nat Rev Endocrinol 2019

Endometriosis
Endometriosis natural history



SUREGRY: 
62% 

N = 1 557
AMONG SURGERY

N = 957

0 10 20 30 40

No surgery

≥ 4 Surgical procedures

2-3 Surgical procedures

1 Surgical procedure

Endometriosis
Surgical procedures

0 20 40 60 80

Others

Laparotomy

Laparocopy

Bourdon M,  et al. Gynecol Obstet Hum Reprod 2024



Vercellini et al., Hum Reprod (2009)

of conservative surgery for rectovaginal endometriosis in which the

reproductive outcome in operated patients was compared with that

observed in women undergoing expectant management (Vercellini

et al., 2006b). Amongthe 44 women who had resection of rectovaginal

endometriosis at laparotomy, 15 (34.1%) became pregnant, as com-

pared with 22 of the 61 (36.1%) women who choose expectant man-

agement. The 12-month cumulative probability of conception was

20.5%in the former group and 34.7%in the latter (P¼ 0.12). Corre-

sponding figures at 24-month survival analysis were, respectively, 44.9

and 46.8%(P¼ 0.38). However, a statistically significant longer time to

recurrence of moderate or severe pain recurrence wasobserved in the

surgery group compared with the expectant management group for all

of the symptoms considered. The benefit of surgery was particularly

evident with regard to deep dispareunia and dyschezia.

The above data suggest that excision of rectovaginal plaques does

not improve the likelihood of pregnancy nor reduces the

time-to-conception in women with endometriosis-associated inferti-

lity. These findingsmay be explained by a process of ‘pseudoretroper-

itonealization’ of implants leading to a reduction of the biochemical

impact of deep lesions on fertilization processes. In fact, adhesion

between the anterior rectal wall and the posterior vaginal fornix or

uterine isthmus results in exclusion of the deepest portion of the

pouch of Douglas, where infiltrating endometriosis originates and

develops (Vercellini et al., 1996, 2000; Vercellini, 1997). Excision of

deep endometriotic implants is unlikely to influence the probability

of conception to a major extent if their burial limits the inflammatory

consequences on the pelvic environment. Consequently, the

........................................................................................

T able I Major int ra- and post -operat ive complicat ions

of radical surgery for rectovaginal endomet r iosis

Complicat ion Observed incidence

(%)

Neurogenic bladder dysfunction 4–10

Rectovaginal fistula formation 2–10

Blood transfusion 2–6

Inadvertent rectal perforation 1–3

Anastomotic leakage 1–2

Pelvic abscess 1–2

Temporary diverting loop ileostomy/

colostomy

0.5–1.5

Intraoperative ureteral lesion 0.5–1

Post-operative ureteral fistula formation 0.5–1

Post-anastomotic rectal stenosis 0.5–1

Post-anastomotic ureteral stenosis 0.5–1

From Vercellini et al. (2009, in press). Literature data, 2000–2008: Possover et al.

(2000), Anaf et al. (2001), Chapron et al. (2001), Redwine and Wright (2001), Wright

and Shafic (2001), Duepree et al. (2002), Fedele et al. (2004a), Ford et al. (2004),

Thomassin et al. (2004), Volpi et al. (2004), Campagnacci et al. (2005), Chopin et al.

(2005), Darai et al. (2005), Fleisch et al. (2005), Keckstein and Weisinger (2005), Mohr

et al. (2005), Vignali et al. (2005), Angioni et al. (2006), Dubernard et al. (2006), Landi

et al. (2006), Langebrekke et al. (2006), Lyons et al. (2006), Ribeiro et al. (2006),

Vercellini et al. (2006b), Brouwer and Woods (2007), Kristensen and Kjer (2007),

Mereu et al. (2007), Secchiaroli et al. (2007) and Zanetti-Dallenbach et al. (2008).

Figur e 5 Pregnancy rates observed after excisional surgery of rectovaginal endometriosis at laparotomy or laparoscopy.Diamonds represent per-

centage point estimates and horizontal lines 95% CIs. Modified from Vercellini et al. (2006b), with permission.

Surgery for endometriosis and infertility 259Endometriosis and infertility: surgery
Complications



Younis YS  et al., HRU (2019)

Endometriosis and infertility: surgery
Endometrioma and ovarian reserve
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Endometriosis and infertility 
Therapeutic options

Pregnancies rates



Garcia-Velasco et al., Fertil Steril (2004)

Endometriosis and infertility: ART
Previous history of surgery (OMA)



Maignien C,  et al. Fertil Steril  2020

N=101 Bowel DIE  infertile women
(88% Associted Adenomyosis )

(73 % Associated OMA)

Endometriosis and infertility: ART
Previous history of surgery – Bowel DIE

Previous surgery 

Without previous surgery 
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Bourdon,, et al., Reprod Sci (2024)

Endometriosis and infertility: ART
Surgery before ART results according to a metaanalysis

Exclusion of
studies with high risk of bias

No surgery Surgery



Tuominen,  et al. Fertil Steril  2021

Restrospective - Finland
Rectovaginal endometriosis

Survery vs conservative

CONS 
N=183

OPER
N=360

OR
 (95% CI)

CPR Total 102/183 (55.7%) 181/360 (50.3%) 1.25 (0.87-1.78)

Endometriosis and infertility
Conservative versus surgical management in DIE



Tuominen,  et al. Fertil Steril  2021

Restrospective - Finland
Rectovaginal endometriosis

Survery vs conservative

82/360 (23%)34/183 (19%)LBR (Spontanous) Surgery : + 4%

71/360 (20%)53/183 (29%)LBR (ART) Surgery : - 9%

Endometriosis and infertility
Surgery in DIE : Bias in pregnancy rates



Adenomyosis ?

Ovarian Reserve ? 

Complete surgery ? 

80% of the score is endometriosis independent

Endometriosis and infertility: surgery
EFI



Surgery Hormones ART

Endometriosis and fertility
Therapeutic options

ART, assisted reproductive technology 



GnRH-analogues
Agonists and antagonists

All options are contraceptive

Anovulation

• Cost

• Side-effects

• Tolerability

• Preferences

COC pills

Progestins

Hughes E, et al. Cochrane Database 2007;3:CD000155

Endometriosis and hormonal treatments
Limitations



VAS, visual analogue scale; SEM, standard error of the mean Strowitzki T, et al, Eur J Obstet Gynecol Reprod Biol 2010;151:193-198 

Petraglia F, et al. Arch Gynecol Obstet 2012;285(1):167-173

Endometriosis and hormonal treatments
Longer is the medical treatment higher is the pain relief

Dienogest (DNG) ≈ 70% reduction from Baseline



Surgery Hormones ART

Endometriosis and fertility
Therapeutic options

ART, assisted reproductive technology 



Endometriosis and infertility: ART
Eggs Donation 

Paffoni A et al., JAMA Network Open  (2024)

15%

1.3%



LBR

MISCARRIAGE

ART and differed embryo transfer : 
Endometriosis



ART and differed embryo transfer : 
Adenomyosis
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Bourdon M, . Santulli P, et al. Fertil Steril  2023



Sharma et al RBMO 2019

Us based

Retro
IVF
India
Agonist : leuprolide acetate 3.75 mg 

Impaired ART outcomes : 
Adenomyosis or endometriosis



Implantation

Therapeutics options

Risks

Conclusion

Fertility and endometriosis 



From Advanced Endometriosis Center

Pain increase Progression of lesionsLarge endometriomaInfection 

Fertility preservation and endometriosis
Safety issues
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VAS, visual analogue scale
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354 endometriosis-
affected women

711 ART cycles

Fertility preservation and endometriosis
Outcomes according to pain symptoms

Maignien C, et al. Hum Reprod (2024)



Infection

From Advanced Endometriosis Center

Fertility preservation and endometriosis
Safety issues



0

2

4

6

8

10

12

All infections Non-Hospitalized Hospitalized

Non Endometriosis

Endometriosis

%

Fertility preservation and endometriosis
Pelvic infection after oocyte retrieval

2019 – 65948 retrival – 31 hospitalized infection in endometriosis affected women
Endometriosis and risk of infection --> aOR=1.35 CI 95%[1.20–1.51]

Lemardeley G, et al. Hum Reprod (2024)
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Large endometrioma

From Advanced Endometriosis Center

Fertility preservation and endometriosis
Safety issues



Large EndometriOMAs  
Oocyte yield 

Bourdon – Santulli et al RBMO   (2022)
OMA, endometrioma

Large Endometriomas

Influence of endometrioma size on ART outcomes



Progression of lesions

From Advanced Endometriosis Center

Fertility preservation and endometriosis
Safety issues



Bourdon M et al, Hum Reprod, 2024

Cohort study: 
- 1311 OSIS patients
- Histological diagnosis

Endometriosis phenotypes distribution according to age

DE  

OMA  

SUP

Endometriosis and ART 
Disease progression



Techniques

Outcomes

Risks

Conclusion

Fertility and endometriosis 



de Ziegler D et al. Lancet 2010

Ovaries: 
• Decreased ovarian response

• Altered oocyte quality? 

• Iron overload (proinflammatory factors) 

Uterus: 
• Increased synthesis of prostaglandin & 

altered receptivity 

• Production of estrogens in situ and resistance 

to progestogen

Pelvic cavity: 
• Proliferation of macrophages

• Phagocytic dysfunction

• Release of proinflammatory factors

Endometriosis and infertility 
Take Home Message

Endometriosis is not synonymous of infertility 



Chapron C, Marcellin L, Boorghese B,  Santulli P Nat Rev Endocrinol (2019)

Endometriosis Life : Primum non nocere
Evolution toward medical treatments

Best indication for surgery

in cases of endometriosis related infertility is 

persistent pelvic pain 

after hormonal medical treatement



Endometriosis 
ART

Fertility preservation
Short and Logt term strategy

IVF – ICSI
Bowel endometriosis

Maignien, Santulli  et al.,  Fertil Steril (2021)
Santulli, Bourdon, Chapron et al., RBMO (2021)

Santulli, et al HR Open (2023)



Evolution



Surgery Hormones ART

ART, assisted reproductive technology

Associated treatments

● Pain specialists: Pelvic Pain Centre

● Psychologists

● Nutritionists

● Complementary therapies: Acupuncture, 
osteopathy, physiotherapy, sophrology, sexology, 
hypnosis 

● Patient support groups

Take Home Message
Modern treatment strategy

IVF
ICSI 

FERTILITY
PRESERVATION



Gynecology 
 Surgical unit:  
 C Chapron, B Borghese, L Marcellin, P Santulli,  G Parpex, 
 A Bourret, G Pierre, P Marzouk, A Gaudet, F Decuypere, L Campin
 Medical unit:   
 G Plu-Bureau, A Gompel, L Maitrot, S Perol
 Reproductive endocrinology unit:
 P Santulli, M Bourdon, C  Maignien, L Melka, A Garcia, M Sorel, F Kefelian, 
 S Koutchinsky, D Stroe,  M Boudes,  
 V Blanchet, C Cervantes, J Gonnot, E Laviron, A Houliat

Intestinal surgery
 B Dousset, M Leconte

Radiology
 AE Millischer, L Maitrot, C Bordonne

Laboratory: Genetic          

 D Vaiman, S Barbaux                                                     

Laboratory: Imunulogy

 F Batteux, S Chouzenoux,, L Doridot

 Laboratory: Reproducive biology

 C Patrat, P Fauque, JP Wolf, K Pocate, V Lange, C Chalas,  A Chargui,  

 L Ferreux,  B Eraud

Statistical unit

 F Goffinet, PY Ancel

P Santulli, 

Professor and Head,  Reproductive ART and Infertility unit,

C Chapron, 

Professor and Chair, Gynecology Obstetrics II and Reproductive Medicine
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