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EpidemiologyEpidemiology
S S MissmerMissmer et al.   et al.   ObstObst GynecolGynecol ClinClin N Am 2003.N Am 2003.

2-18 % of women of reproductive age

5 to 21 % of women with admission to the 
hospital because of chronic pelvic pain

5 to 50% of women suffering from 
infertility



Endometriosis and fertilityEndometriosis and fertility
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Epidemiologic findingsEpidemiologic findings
S S MissmerMissmer et al.   et al.   ObstObst GynecolGynecol ClinClin N Am 2003.N Am 2003.

Menstrual history
Early Menarche
Short cycles

Body habitus
Greater height
Lower BMI

Lifestyle
Alcohol, caffeine
Dioxine



Epidemiologic findingsEpidemiologic findings
S S MissmerMissmer et al.   et al.   ObstObst GynecolGynecol ClinClin N Am 2003.N Am 2003.

Immune disorders
Rheumatoid arthritis (2 vs 0.8%)
LED (0.8 vs 0.05%
Hypothyroidism (6.8 vs 1.5%)
Hyperthyroidism (1.5 vs 1.1%)
MS (0.6 vs 0.1%)

Family clustering
Caucasian women



Epidemiologic findingsEpidemiologic findings
S S MissmerMissmer et al. et al. ObstObst GynecolGynecol ClinClin N Am 2003.N Am 2003.

Progressive disease in a significant 
proportion of women (30-60 %)

Deterioration approximately 50 %

Improvement approximately 30 %

No change in approximately 20 %



EtiologyEtiology

Retrograde menstruation

Immune system tolerance

Coelomic metaplasia



EndometriosisEndometriosis

1. Introduction 
2. Genetics
3. Endocrinology
4. Immunology
5. Apoptosis
6. Implantation
7. Diagnosis
8. Medical treatment
9. Surgical treatment
10. Future



GeneticsGenetics
Kennedy et al Kennedy et al SemSem ReprodReprod Med 2003Med 2003

Family clustering
6 to 15 times increased prevalence in first degree 
relatives

Concordance between monozygotic and dizygotic
twins
Future with positional cloning

Suggestive linkage has been reproted for at least one 
chromosomal locus (ENDOGENE study)



GeneticsGenetics
Kennedy et al Kennedy et al SemSem ReprodReprod Med 2003Med 2003

There are aberrant genes expression in the ectopic
endometrium

Aromatase
Endometrial bleeding factor
17 beta OH-steroid dehydrogenase
HOXA-10, HOXA-11
LIF
MMP 7 and 11
Progesterone receptors
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ParacrinologyParacrinology
GuratesGurates et al et al SemSem ReprodReprod Med 2003Med 2003

Increased endometrial concentrations of E2

Aromatase overexpression
Decreased 17 beta OH-steroid dehydrogenase
expression
Decreased progesterone B receptor expression
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GuratesGurates et al et al SemSem ReprodReprod Med 2003Med 2003
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Cellular immune responseCellular immune response

Increased number of peritoneal 
macrophages with aberrant immune 
response

Increased release of growth promoting 
cytokines with impaired scavenger function

Diminished cytotoxicity of NK cells
Increased Killer Inhibitor Receptors (KIR)



Cellular immune responseCellular immune response

Polyclonal activation of B lymphocytes with auto 
antibodies against a certain number of tissues
Increase in cytokines

IL1 and IL1R 
IL8
Monocytic Chemotactic protein (MRCP-1)
RANTES
TNF alpha
VEGF
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ApoptosisApoptosis
GarciaGarcia--Velasco et al Velasco et al SemSem ReprodReprod Med 2003Med 2003

There is an increased apoptosis of activated 
T cells



ApoptosisApoptosis
GarciaGarcia--Velasco et al Velasco et al SemSem ReprodReprod Med 2003Med 2003
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MMPsMMPs and endometriosisand endometriosis
Osteen et al Osteen et al SemSem ReprodReprod Med 2003Med 2003

Relative insensitivity to progesterone leads 
to increased MMP3 and 7 in eutopic
secretory endometrium of endometriotic
women with diminished TIMP3 expression
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Non invasive diagnosisNon invasive diagnosis

Clinical examination

Ultrasound

MRI

Serum markers



Clinical examination Clinical examination 
SpaczinskiSpaczinski et et al.Seminal.Semin ReprodReprod Med 2003Med 2003



UltrasoundUltrasound



UltrasoundUltrasound



Ultrasound and endometriosis Ultrasound and endometriosis 
SpaczinskiSpaczinski et et al.Seminal.Semin ReprodReprod Med 2003Med 2003



CA 125 CA 125 
SpaczinskiSpaczinski et et al.Seminal.Semin ReprodReprod Med 2003Med 2003



MRIMRI



MRI and endometriosis MRI and endometriosis 
SpaczinskiSpaczinski et et al.Seminal.Semin ReprodReprod Med 2003Med 2003



Invasive diagnosisInvasive diagnosis
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Pain treatmentPain treatment



Side effectsSide effects
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Add back therapyAdd back therapy



Medical treatment strategy for Medical treatment strategy for 
endometriosis painendometriosis pain



Post operative medical treatmentPost operative medical treatment



Post op medical treatment  for pain RCT trialsPost op medical treatment  for pain RCT trials
VercelliniVercellini et al. et al. ObstetObstet GynecolGynecol ClinClin N Am 2003N Am 2003



Post op medical treatment  RCT trials for fertilityPost op medical treatment  RCT trials for fertility
VercelliniVercellini et al. et al. ObstetObstet GynecolGynecol ClinClin N Am 2003N Am 2003



Effect of medical treatment on IVF outcome Effect of medical treatment on IVF outcome 
Surrey et al Surrey et al FertilFertil SterilSteril 20022002



IUI and ovarian stimulation in endometriosisIUI and ovarian stimulation in endometriosis
TummonTummon et al et al FertilFertil SterilSteril 19971997
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Endometriosis surgical treatment and infertilityEndometriosis surgical treatment and infertility

0
10
20
30
40
50
60
70
80
90

100

0 12 24 36

Normal
Laparoscopic laser
Microsurgery
Macrosurgery



MetaMeta--analysis of surgical analysis of surgical vsvs medical medical 
management of endometriosis related infertilitymanagement of endometriosis related infertility
Adamson et al AM J Adamson et al AM J ObstetObstet GynecolGynecol 19941994



Endometriosis surgical treatment and painEndometriosis surgical treatment and pain

Improves pain score in approximately 80 % 
of patients
Recurrence rate 

5-20 % per year
50 % after 5 years
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Lack of progress in endometriosis researchLack of progress in endometriosis research

Unknown length of time of disease at the time of diagnosis
Lack of adequate study design

No proper control group easily available
Endometriosis should be studied in multidisciplinary 
groups not only on a surgeon perspective
Endometriosis natural occurrence

Humans
Non human primates (baboons, cynomolgus monkey, pigtailed 
macaques, rhesus monkey, de Brazza monkeys)



New medicationsNew medications

Hormonal treatments
SERM
Aromatase inhibitors                                   
Takayama et al. Fertil Steril 1998

Progesterone antagonists                               
Slayden et al. Hum Reprod 2001

Selective progesterone receptor modulators 
Chwalisz et al. Ann NY Acad Sci 2002

GnRH antagonists



New medicationsNew medications

Non hormonal treatments
Selective blockade of TNF-α activity                      
D’Antonio et al. J Reprod Immunol 2000

Interferon α                                                               
Ingelmo et al. Fertil Steril 1999

Interleukin 12                                                  
Somigliana et al. Hum Reprod 1999

Loxoribine, lovamizole
Keenan et al. Fertil Steril 2000

Anti VEGF                                                       
Taylor et al Ann NY Acad Sci 2002

Anti MMPs
Bruner et al. JCI 1997



The rodent modelThe rodent model

Advantages
Low cost

Disadvantages
No spontaneous endometriosis

Induced endometriotic lesions are different 
histologically and clinically in the rodent when 
compared to spontaneous endometriotic lesions in 
the primates or the humans

Lack of menstrual cycle



The baboon modelThe baboon model

Phylogenetically close to humans
Reproductive anatomy and physiology are close to humans
Continuous breeder with cycles throughout the year
Proven accepted model in 

cardiovascular and endoscopic surgery
endocrinology 
teratology
toxicology 
contraception 
placental development



The baboon modelThe baboon model

Strong primates
Repetitive blood sampling
Complex surgical procedures

Spontaneous presence of peritoneal fluid
Direct access to uterine cavity without the 
need of hysterotomy
Different stages of spontaneous 
endometriosis similar to humans



The baboon modelThe baboon model

Allows adequate observations for endometriosis
Etiology
Natural history
Infertility
Pain
Surgical treatments
Medical treatments

Prevention
Treatment
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