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Distribution of endometriotic
implants (n=182)

Jenkins S, Olive DL, HaneyAF, 1986 
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Distribution of endometriotic implants found at laparoscopy in 182 infertility patients. The numbers represent the proportion of all patients with implants at that site. Reproduced with permission from Jenkins S, Olive DL, HaneyAF (1986).



Prevalence of endometriosis among 
previously fertile patients undergoing 

sterilization, 1976-1987



Prevalence of endometriosis among 
previously fertile patients undergoing 

sterilization, 1988-2000



Prevalence of endometriosis among
infertile patients, 1970-1987



Prevalence of endometriosis among
infertile patients, 1988-2000



Prevalence of endometriosis 
according to stage of disease 
in infertile and fertile women



Cycle fecundity rate and implantation rate - IUI
minimal-mild endometriosis 

vs. unexplained infertility



Cycle fecundity rate and cum. preg. rate –
donor insemination 

minimal-mild endometriosis 
vs. unexplained infertility



Summary of combined Mantel-
Haenszel meta-analysis estimates of 

endometriosis treatment
Adamson and Pasta (1994) 



Cumulative probability of a pregnancy carried
beyond 20 weeks in the 36 weeks after 

laparoscopy in women with endometriosis
Marcoux S, Maheux R, Berube S (1997) [ENDOCAN]



Unadjusted meta-analysis of the odds of 
pregnancy: endometriosis vs. tubal factor 

Barnhart, et al (2002)



Outcome of IVF 
endometriosis vs tubal factor

Simon et al, Hum Reprod 1994;9(4):725-729

* Values are mean ± SEM.   a p<0.001, b p<0.0004, c p<0.002, d p<0.003



Outcome of oocyte donation according 
to the recipient’s cause of infertility

Simon et al, Hum Reprod 1994;9(4):725-729

a vs b p<0.05



Impact of stage III–IV endometriosis on
recipients of sibling oocytes: matched
case-control study Diaz et al, F&S 2000; 74: 31
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Diaz and colleagues (2000) performed a matchedcase-controlled study to evaluate the impact of severeendometriosis on IVF outcome in women receiving oocytesfrom the same donor.48 Fifty-eight recipients were includedin the study, 25 patients were diagnosed with stage III-IVendometriosis by laparoscopy while the remaining 33 werefree of the disease. On the day of oocyte retrieval, the oocytesfrom a single donor were donated to recipients from bothgroups. The number of oocytes donated and fertilized aswell as the number of available and transferred embryoswere similar. Pregnancy and miscarriage rates were notaffected by stage III-IV endometriosis. The live birth ratewas 28% in the endometriosis and 27.2% in the controlgroup. The authors concluded that implantation is notaffected by stage III-IV endometriosis and that given thecontemporary methods of preparation of the endometrium,any potential negative effect of severe endometriosis onthe uterine environment is undetectable.48



Outcome of oocyte donation according 
to the donor’s cause of infertility

Simon et al, Hum Reprod 1994;9(4):725-729

a p<0.05



SART 2006 verilerine göre hangisinde 
gebelik başarısı en düşüktür?

a. Tubal Faktör

b. Uterus faktörü

c. Erkek faktörü

d. Endometriozis

e. Ovulatuar faktör
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Live birth rates in ART cycles:
endometriosis vs other diagnoses

fresh non-donor eggs or embryos (SART, 2006)



Pelvic factors and infertility in patients 
with moderate-to-severe endometriosis

• Adhesions with distortion of pelvic architecture 
interfering with the release of the oocytes and 
the tubal pick-up of these oocytes

• Fimbrial distortion or even occlusion can occur
• Hydrosalpinx can occur if the distal end of the 

tube is damaged
• Tubal narrowing and constriction
• Proximal tubal obstruction
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Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 38.



Possible mechanisms of infertility in patients 
with mild-to-moderate endometriosis

Changes in peritoneal fluid
• Increase in volume
• Reduced sperm motility and binding
• Presence of interleukins and tumor necrosis 

factor
• Increased prostaglandin levels
• Increased number of macrophages
Eutopic endometrium abnormalities
Myometrial and peristalsis abnormalities
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Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 34.



Possible mechanisms of infertility in patients 
with mild-to-moderate endometriosis

Follicular environment and embryo quality
• Increased progesterone and interleukin-6
• Decreased vascular endothelial growth factor
Ovulation disorders
• Anovulation
• Hyperprolactinemia
• Abnormal follicular genesis
• Premature follicular rupture
• Luteinized unruptured follicles
• Luteal phase defect
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Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 34.



Possible mechanisms of infertility in patients 
with mild-to-moderate endometriosis

Pelvic pain
Immunological abnormalities
• T-lymphocytes
• Antigen-specific B-lymphocyte activation
• Non-specific B-lymphocyte activation
• Anti-endometrial antibodies
Spontaneous abortion
Implantation disorders
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Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 34.



Role of altered immunologic factors in 
endometriosis-associated infertility

Gupta, et al., 2008
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Role of altered immunologic factors in 
endometriosis-associated infertility
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Role of altered immunologic factors in 
endometriosis-associated infertility

Gupta, et al., 2008

ROS: reactive oxygen species; OS: oxidative stress; MMP: matrix metallo- proteinases; TNF-
a: tumor necrosis factor-alpha; PAPP-A: pregnancy-associated plasma protein; VEGF: 
vascular endothelial growth factor; TIMP: tissue inhibitors of MMP.



Endometriozis – Infertilite
Folikül ve folikülogenez

• Uzun foliküler faz
• Yavaş ve yetersiz gelişen foliküller

• kötü oosit kalitesi 
• fertilizasyon oranı ↓
• kötü embriyolar
• Implantasyon oranı ↓

Garrido N, 2003; Pellicer A, 2000;  Trinder J, 2002; Cahill DJ, 1997



Endometriozis – Infertilite
Granuloza hücre fonksiyonu

• Granuloza hücre kinetiğinde değişiklikler (S fazı ve 
apopitotik granuloza h ↑)

Saito H, 2002; Toya M, 2000

• Endometriozis derecesi ↑≈ Granuloza h. apopitozis 
↑ ⇒ oosit ve embriyo kalitesi ↓, fertilizasyon ve 
gebelik ↓

Nakahara K, 1997; Sifer C, 2002

• Endometriozise bağlı granuloza h. Oksidatif stres 
(OS) ↑. OS nedeni olan ROS başlıca eritrosit, 
apopitotik endometrioma hücreleri ve aktive 
makrofajlar tarafından üretilir

Saito H, 2002; Gupta S, 2006; Ota H, 2001



Endometriozis – Infertilite
Granuloza hücre fonksiyonu

• OS: mayotik ağı bozarak oosit dejenerasyon ve 
apopitozu ↑

Agarwal A, 2006

• OS: Plazma membran lipid peroksidasyonu ⇒
membran geçirgenliği ↑, enzim inaktivasyonu, DNA 
yapısal hasarı ⇒ hücre ölümü

Bedaiwy MA, 2002

• OS: Embriyoda fragmantasyon ↑
Agarwal A, 2006



Endometriozis – Infertilite
Folikül sıvısı: immunolojik degisiklikler

• B lenfosit, Natural Killer, monosit-makrofaj ↑
Lachapelle MH, 1996

• IL-6, IL-1β, IL-8, IL-10, TNF-α ↑ ⇒ hücre siklus boz.
Saito H, 2002

• VEGF (fol. Vask) ↓ ⇒ embriyo kalitesi ve 
implantasyon ↓

Pellicer A, 2000; Pellicer A, 1998; Garrido N, 
2000; Wunder DM, 2006; Lucena E, 1999

• IL-6 ↑ ⇒ fol. içi aromataz akt. ↓ (androstenedion E1 ve 
testosteron E2 ↓ ↓ ↓). fol. içi östrojen ↓

Yoshida S, 2004; Ulukus M, 2006



Role of COX-2 and aromatase in a 
persistent endometriotic state

Gupta, et al., 2008
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Increased E2 levels in the PF of endometriosis patients was shown to stimulate cyclo-oxygenase-2(COX-2) enzyme, which then up-regulates prostaglandin E2(PGE2) production (Fig.1). Prostaglandin E2 is the most potent stimulator of aromatase expression in endometriotic tissue and results in elevated E2 production, further promoting its own proliferation and growth. E2 and PGE2 then up-regulate COX-2 to initiate a positive feed back loop, resulting in a persistent endometriotic state.



Endometriozis – Infertilite
Periton sıvısı: immunolojik degisiklikler

• Humoral ve hücresel immunite degsiklikleri…
Lebovic DI, 2001

• Aktive makrofaj, T lenfosit, NK ↑
• NK hücre sitotoksisitesi ↓

Lebovic DI, 2001; Oosterlynck DJ, 1993

• E2 ↑ ⇒ COX2 akt. ↑
Attar E, 2006; Noble LS, 1997

• PAPP-A ↑ ⇒ IGFBP-4 ↓ ⇒ serbest IGF ↑ FSH ve 
LH ile sinerji ↓ ⇒ endometriozis gelişimi artar

Fortune JE, 2004; Arici A, 2003



Endometriosis, peritoneal biologic
window, and role of cytokines

Gupta, et al., 2008



Endometriosis, peritoneal environment, 
and oxidative stress (OS)

Gupta, et al., 2008
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Production of large amounts of ROS by elevated numbers of macrophages and polymorphonuclear leucocytes in PF from endometriosis patients has been reported (62). Two studies from our group also found increased ROS in endometriosis PF, although the levels were not significantly different from the disease free controls (28, 63). With these studies, it is believed that the development of OS in the local peritoneal environment may be one of the links in the chain of events leading to endometriosis-associated infertility (Fig. 3) (25). It was also proposed that redox levels may modulate the severity, dynamics, and progression of the disease. 



Endometriozis – Infertilite
Periton sıvısı ve oksidatif stres (OS)

• Makrofaj sayı ve aktivite ↑ ⇒ sitokin ve NO ↑
Dong M, 2001

• ↓ NO: over fonksiyonları ve implantasyonda olumlu 
etkili. Ancak endometriozisde peritondaki 
makrofajlarda   NO ve NOS (nitrik oksid sentetaz) ↑

Khorram O, 2002

• ↑ NO: tuba fonkisyonları ve sperm motilitesine 
olumsuz etkili. Embriyolara toksik ve implantasyonu 
bozuyor . ART gamet hücrelerini bu şekilde toksik 
etkilerden  (NOS ve ROS) uzaklaştırarak gebeliği ↑
OLABILIR ???

Osborn BH, 2002



Endometriozis – Infertilite
Periton sıvısı (PS) ve oksidatif stres (OS)

• Endometriozis olgularında PS toplam antioksidan 
kapasitesi ↓

Szczepanska M, 2003

• ↑ ROS ⇒ adhezyon oluşumunu ↑
Alpay Z, 2006

• OS: genom ve mitokondride DNA hasarını ↑ ⇒
fertiliteyi ↓.

• Endometriozis şiddetiyle ve inkübasyon süresi ile 
orantılı olarak endometriozisli PS ⇒ Sperm, oosit ve 
embriyoda DNA hasarı ve fragmantasyonunu ↑ ⇒
fertilizasyon ve implantasyon ↓, abortus ↑

Aitken RJ, 2001; Guerin P, 2001; Mansour G, 2007



Endometriozis – Infertilite
Sperm fonksiyonları

• Endometriozisde  PS’da aktive makrofajlarda ROS 
yapımı ↑ ⇒

• Sperm DNA fragmantasyonu ↑
• Lipid peroksidasyonu  ⇒ membran bütünlüğü ↓, enzim 

inaktivasyonu
• Akrozom reaksiyonu ve sperm-oosit füzyonunun 

bozulması
Van Langendonckt A, 2002; Baker MA, 2004

• TNF-α ↑ ⇒
• sperm  apopitozis ↑
• Spermde ROS ↑ ⇒ lipid peroksidasyonu ↑ ⇒ sperm 

fertilizasyon kapasitesini ↓
Said TM, 2005



Endometriozis – Infertilite
Sperm fonksiyonları

• Endometriozis olgularında tuba ampulla epiteli 
spermi  daha sıkı bağlayarak, içinde serbestçe 
hareket etmesini ↓ ⇒ fertilizasyon şansını ↓

Reeve L, 2005

• PS da IL-1, IL-6 ↑ ⇒ uterus içi sperm motilitesi ↓

• IL-6  +  IL-6 reseptor kompleksi + spermdeki gp130 
⇒ sperm motilitesi ↓ Yoshida S, 2004
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Presentation Notes
Elevated PF levels of several cytokines, such as IL-1 andIL-6, are thought to contribute to the subfertility of endometriosispatients, in part because of their effect on sperm motilityin the uterus (Fig. 4). One mechanism that was proposed isthat IL-6 combines with a soluble IL-6 receptor, also presentin PF, and together they associate with glycoprotein-130(gp130) which is expressed in sperm. Although the mechanismby which gp130 promotes sperm motility is not yetclear, it was shown that sperm motility decreases whengp130 is bound to the IL-6 complex (41).



Endometriosis:
impact on sperm function

Gupta, et al., 2008

IL-6  +  IL-6 reseptor
kompleksi + 
spermdeki gp130 ⇒
sperm motilitesi ↓
Yoshida S, 2004
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Elevated PF levels of several cytokines, such as IL-1 andIL-6, are thought to contribute to the subfertility of endometriosispatients, in part because of their effect on sperm motilityin the uterus (Fig. 4). One mechanism that was proposed isthat IL-6 combines with a soluble IL-6 receptor, also presentin PF, and together they associate with glycoprotein-130(gp130) which is expressed in sperm. Although the mechanismby which gp130 promotes sperm motility is not yetclear, it was shown that sperm motility decreases whengp130 is bound to the IL-6 complex (41).



Endometriozis – Infertilite
Fertilizasyon

• Endometriozis fertilizasyonu ↓ (IVF)
Azem F, 1999; Hull MG, 1998; Pal L, 1998; Simon 

C, 1994; Harlow CR, 1996

• Endometriozis fertilizasyonu  etkilemez (IVF)
Matson PL, 1986; Mahmood TA, 1991

• Endometriozisli hastaların PS, sperm- zona  pellusida 
bağlanmasını ↓

Coddington CC, 1992; Faber BM, 2001

• Fertilizasyon ↓ ???
• Oosit kalitesi düşük (donorlerde fertilizasyon daha iyi)
• Düşük kaliteli oositlerde mikrotübüllerde sorun
• Endometriozis fol sıvısı sperm-zona pellusida bağlanmasını ↓

Pellicer A, 1995; Brizek CL, 1995; Qiao J, 1998



Endometriozis – Infertilite
Implantasyon

• Endometriyum reseptivitesi ↓

• Endometriyozisde, implantasyon penceresinde αvβ3 
integrin  ekspresyonu ↓

Lessey BA, 1994; Lessey BA, 1994; Creus M, 1998

• Çeşitli genlerin ekspresyonunda bozukluk
Kao LC, 2003

• Zona’da olası problem ??? Ancak, AHA bu durumu 
düzeltemedi!!!

Ciray HN, 2005



Endometriozis 
Gebelik Kaybı

Spontan Abortus %

Minimal –hafif 32.4

Orta-Ağır 33.3

OR: 1.05 [0.71-1/56]

Matorras R, 1998; Sinaii N, 2008 



Endometriozis 
Gebelik Kaybı (%)

L/S Cerrahi Diag L/S
ENDOCAN 20.6 21.6

Marcoux S, 1997

Italyan Ç L/S önce 5.8 6.7
L/S sonra 16.7 23.1

Gruppo Italiano per lo Studio Endometriosi, 1999

• Endometriozisde spontan abortus artmaz !!!
• L/S cerrahi ile de abortus oranı daha da düşmez !!!



Endometriozis 
Gebelik Kaybı

• Endometriozisde  spontan abortus artmaz !!!

• Endometriozisle  tekrarlayan gebelik kaybı arasında 
ilişki yoktur!!!

• Endometriozis -
başarısız ART ya da 
tekrarlayan ART başarısızlığı arasında olası 

ilişki??? (Kötü folikül ⇒kötü oosit ⇒ kötü embriyo 
⇒ implantasyon sorunu ⇒ canlı doğum ↓ (?)



DONÖR oosit verilecek olan , 
endometriozisli alıcılarda, tubal faktör 

olgularına kıyasla 
ART gebelik başarısı…

a. Belirgin olarak daha düşüktür

b. Belirgin olarak daha yüksektir

c. Anlamlı fark yoktur
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Hangisi yanlıştır?

a. Endometriozisde  spontan abortus artmaz
b. Endometriozisle  tekrarlayan gebelik kaybı 

arasında belirgin ilişki yoktur
c. Endometriozis olgularında periton sıvısında 

antioksidan kapasitesi azalmıştır
d. Endometriozisli kadınlarda sperm fonksiyonları 

etkilenmez
e. Endometriozis olgularında oosit kalitesi düşer
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Proposed Mechanisms of 
Endometriosis on Fertility

Holoch & Lessey, 2010
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