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ENDOMETRIOMAS

Toxic
content v Iron          ROS         NO

v MMPs
v Coagulation system (uPA,

PAI-1, PAI-2, D-dimer)
v Cytokines (IL-6, IL-8, TNF-α,

Activin A, Inhibin A, Follistatin)
v Others (CA-125, VEGF, CRH..)

Sanchez et al., 2014; Sanchez et al., 2016; Giacomini et al., 2016; Sanchez et al., 2017

Matsuzaki amd Schubert, 2010

Percentage of immunostained nuclear surface for 8-hydroxydeoxyguanosine.

*

*

Percentage

IRON AND ROS
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IRON AND ROS

Benaglia et al., 2015
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Ovary with the endometrioma

Intact ovary

v 39 women with monolateral 

endometriomas

v Pick-up

v Comparison between the affected and 

the contralateral intact gonad

*

Sanchez et al., 2014
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v 13 women with monolateral endometriomas

v Pick-up

v Comparison between close follicles, 

distant follicles and contralateral follciles
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PRIMORDIAL FOLLICLES

Katajima et al., 2011

Affected Intact
ovary ovary p

Foll. density 6.3 ± 4.1    25.1 ± 15.0 <0.001

Fibrosis    80% 27% 0.007

Kuroda et al., 2012
Pavone et al., 2014

Kitajima et al., 2014

Endometrioma Ovarian surface (cortex)

Diameter 20 mm Increased 3.4 folds

Diameter 40 mm Increased 12.3 folds

Diameter 60 mm Increased 27.3 folds

PRIMORDIAL FOLLICLES



12/25/17

6

PLAN OF THE PRESENTATION

v Endometriosis and oocyte quality & quantity

Biological evidence

Clinical evidence

The role of surgery

v Data on fertility preservation

v Conclusions

OVARIAN RESPONSIVENESS

N. Affected Intact
Study cases ovary ovary p

Somigliana et al., 2006 36 3.2 ± 2.0 4.1 ± 2.2 n.s.
Benaglia et al., 2011 84 5.3 ± 2.8 5.6 ± 3.5 n.s. 
Almog et al., 2011 81 6.0 ± 0.4 6.1 ± 0.5 n.s.
Esinler et al., 2012 19 5.9 ± 4.3 5.4 ± 3.8 n.s. 
Ashrafi et al., 2014 37 7.0 ± 6.9 6.6 ± 5.8 n.s.
Filippi et al., 2014 29 3.7 ± 2.4 4.1 ± 1.7 n.s.
Coccia et al., 2014 64 5.1 ± 3.2 5.7 ± 3.3 n.s.
Lima et al., 2015 37 3.1 ± 3.4 3.0 ± 3.6 n.s.
Ferrero et al., 2017 29 2.0 ± 1.2 4.2 ± 1.7 <0.001

Ovarian responsiveness (IVF) in unoperated women with unilateral cysts
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Cm or mL

Mean diameter of the endometrioma (cm)

THE ROLE OF THE DIMENSION

THE ROLE OF TIME
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Repeated IVF in 29 women with monolateral endometriomas
> 6 months, median 11 months, IQR=8-14 months

Benaglia et al., 2017

Proportion (IQR) of follicles
in the affected ovary:

1° cycle: 44% (31-58%)
2° cycle: 44% (35-55%)

p=ns
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OOCYTE QUALITY
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Fertilization rate Cleavage rate Rate of high
quality embryos

Affected ovary
Intact ovary

Percentage37 monolateral 
endometriomas

Filippi et al., 2014

OOCYTE QUALITY

Rate of normal
oocytes (%)

Shebl et al., 2017; Kasapoglu et al., 2017

Rate of normal
oocytes (%)

* p<0.001

*
*
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SURGICAL INJURY

Demirol et al., 2006

99 women selected for IVF with 
endometriomas

50 Laparoscopy then IVF

49 IVF

Characteristics Surgery Controls p

Duration of stimulation  14.0 ± 2.5 10.8 ± 2.6 0.001
Dose FSH (IU) 4575 ± 530 3675 ± 792 0.001
E2 (pg/ml) 1170 ± 417 1680 ± 429 0.001
N. oocytes 7.8 ± 3.1 8.6 ± 2.8 0.032
Fertilization rate 86% 88% n.s.
Pregnancy rate 34% 38% n.s.
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SURGICAL INJURY

N. Operated Intact
Study    cases ovary ovary p

Loh et al., 1999 12 4.6 3.6 n.s.
Ho et al., 2002 38 1.9 ± 1.5 3.3 ± 2.1 <0.001
Somigliana et al., 2003 46 2.0 ± 1.5 4.2 ± 2.5 <0.001
Ragni et al., 2005 38 1.8 ± 1.8 4.5 ± 2.0 <0.001
Duru et al., 2007 28 3.1 ± 1.8 4.4 ± 1.4 <0.05
Alborzi et al., 2007 70 3.2 ± 1.1 3.2 ± 1.7 n.s. 
Almog et al., 2010 81 4.7 ± 3.9 7.5 ± 4.7 <0.001
Benaglia et al., 2010 93 3.4 ± 2.4 5.7 ± 3.0 <0.001
Tang et al., 2013 (< 4 cm) 51 2.6 ± 2.2 3.4 ± 2.3 0.05
Tang et al., 2013 (> 4 cm) 63 2.1 ± 2.2 4.0 ± 2.7 <0.001

Ovarian responsiveness in women operated for monolateral endometriomas 

Somigliana et al., 2015

OVARIAN FAILURE

Busacca et al., 2006; Benaglia et al., 2010

POF after surgery for bilateral 
endometriomas:

3/126 cases (2.4%, 95%CI: 0.5-6.8%) 

93 women operated for monolateral 

endometriomas who underwent IVF:

Absence of follicular growth in 12 cases 

13% (95%CI: 7-21%)

(13%)2 = 1.7%
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Ragni et al., 2005

OOCYTE QUALITY

*
*

* *

Unoperated Operated p

Fertilization 61% (50-83%) 55% (33-76%) 0.50

Top quality embryos 47% (9-51%) 33% (0-75%) 0.99

38 women previously operated 

for unilateral ovarian endometrioma
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FERTILITY PRESERVATION FOR
ENDOMETRIOSIS

Level of evidence

v Endometriosis affects fertility + +

v Endometriosis is a recurrent disease + +

v Endometriomas damage ovarian reserve + 

v Ovarian surgery damages ovarian reserve + +

Somigliana et al., 2015

EXPERIENCES OF FERTILITY PRESERVATION

Elizur et al., 2009

v 25 years
v Four interventions for endometriosis: right ovarian cystectomy, 

right oophorectomy, right salpingectomy, adhesiolysis
v Oocytes vitrification cycles

1. Long protocol + 600 IU daily FSH 4
2. Long protocol + 600 IU daily FSH 4
3. GnRh antagonists + 600 IU daily FSH 13

Total N. frozen eggs 21
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Garcia-Velasco et al., 2013

Malignancies
n=475 (46%)

Postpone 
pregnancy

n=505 (49%)

Endometriosis
n=38 (4%)

Others
n=13 (1%)

1035 women 
who stored eggs

26 returned to thaw them:
5 (19%) for endometriosis

5 live births

EXPERIENCES OF FERTILITY PRESERVATION

Cobo et al., 2016

Age
94.2%

Endometriosis
n=31 (2.1%)

Others
3.7%

1468 women 
who stored eggs

137 returned to thaw them:
12 (9%) for endometriosis

37 live births

EXPERIENCES OF FERTILITY PRESERVATION
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CONCLUSIONS

Fertility preservation in women 

with endometriosis is experimental.
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FERTILITY PRESERVATION

Somigliana et al., 2015

Validity of FP

Quality of FP
(Number & quality

of oocytes)

Impact of new
surgery on ovarian

reserve

Likelihood of use
of the frozen eggs

Validity of FP1. Bilateral OMAs

2. Previous unilateral excision of OMAs – contralateral recurrence

3. Previous bilateral excision of OMAs  – no recurrence

4. Previous bilateral excision of OMAs – unilateral recurrence

5. Previous bilateral excision of OMAs – bilateral recurrence

6. Previous unilateral excision of OMAs – ipsilateral recurrence

7. Unilateral OMAs

8. Deep endometriosis – no OMAs

9. Previous unilateral excision of OMAs – no recurrence

FERTILITY PRESERVATION

Somigliana et al., 2015


