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Endometriosis: reproductive outcomes 

Poor oocyte quality 
 
Impaired folliculogenesis 
 
Altered embryogenesis 
 
Decreased fertilisation rates 
 
Decreased pregnancy rates 

ENDOMETRIOSIS. INTRODUCTION 

Hamdam	  et	  al.	  Obstet	  Gynecol	  2015	  



ENDOMETRIOSIS. FERTILITY PRESERVATION 

	  
•  Reduce	  pain	  

•  Delay	  recurrence	  for	  as	  long	  as	  possible	  

•  Preserve	  and	  improve	  ferElity	  
	  

TREATMENT.	  Main	  objec1ves:	  

Donnez	  J	  et	  al.	  Front	  Biosci	  2012	  



In	  inferEle	  women	  with	  endometriosis,	  clinicians	  should	  not	  prescribe	  

hormonal	  treatment	  for	  suppression	  of	  ovarian	  funcEon	  to	  improve	  ferElity	  

(Hughes	  et	  al.,	  2008)	  
	  

Dunselman	  GA	  et	  al.	  Hum	  Reprod.	  2014	  
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ENDOMETRIOSIS. MEDICAL TREAMENT 



In	  inferEle	  women	  with	  endometrioma	  undergoing	  surgery,	  

clinicians	  should	  perform	  excision	  of	  the	  endometrioma	  capsule,	  instead	  

of	  drainage	  and	  electrocoagulaEon	  of	  the	  endometrioma	  wall,	  to	  	  

increase	  spontaneous	  pregnancy	  rates	  (Hart	  et	  al.,	  2008)	  
	  

A	  

Grade	  of	  
recommenda1on	  

ENDOMETRIOSIS. SURGICAL TREAMENT 

Dunselman	  GA	  et	  al.	  Hum	  Reprod.	  2014	  



SURGERY-MEDIATED DAMAGE: 

Canis	  et	  al.	  2001	  
	  
Marconi	  et	  al.	  2002	   Nargund	  et	  al.	  1996	  

	  
Loh	  et	  al.	  1999	  
	  
Ho	  et	  al.	  2002	  

ENDOMETRIOSIS. SURGICAL TREAMENT 



•  Accidental removal of a consistent  
amount of ovarian tissue during 
cystectomy 

•  Surgery-related local inflammation 
or vascular compromise following  
electrosurgical coagulation 

•  Impaired ovarian vascularization 

SURGERY-MEDIATED DAMAGE: 

ENDOMETRIOSIS. SURGICAL TREAMENT 

Muzii	  et	  al	  2002	  



Raffi	  F	  et	  al.	  J	  Clin	  Endocrinol	  Metab.	  2012	  

Significant	  damage	  to	  ovarian	  reserve	  –	  up	  to	  40%	  	  
fall	  in	  serum	  AMH	  aZer	  cystectomy	  (endo)	  

ENDOMETRIOSIS. SURGICAL TREAMENT 



García-‐Velasco	  JA	  et	  al.	  J	  Endometr	  2009	  

28	  women	  
IVF/ICSI	  cycle	  

Endometrioma	  >	  2	  cm	  
28	  egg	  donors	  

STUDY	  GROUP	   CONTROL	  GROUP	  

AMH	  levels	   p	  

Ovary	  (endometrioma)	   4.1	  ±	  2.7	  ng/ml	   *	  

Contralateral	  ovary	   4.9	  ±	  2.6	  ng/ml	   *	  

Control	  group	   6.2	  ±	  3.0	  ng/ml	   -‐	  

ENDOMETRIOSIS. SURGICAL TREAMENT 



ENDOMETRIOSIS. Surgery 

 
 

Reduced	  Antral	  Follicle	  Count	  

Almog et al. Fertil Steril 2010 

Operated	  ov	   Non	  -‐	  operated	  

AFC	   4.5	   7.4	  *	  

#	  oocytes	  collected	   4.3	   7.4	  *	  

%	  zero	  eggs	  collected	   18.7	   1.2	  *	  



•  Risk of postsurgical ovarian failure 

•  Experience of the laparoscopist 

•  Risk of disease recurrence 

•  Impaired ovarian vascularization 

•  Costs 

•  No improvement of reproductive outcomes 

RISKS OF SURGICAL REMOVAL: 

Tsoumpou	  I	  et	  al.	  FerEl	  Steril.	  2009	  

ENDOMETRIOSIS. SURGICAL TREAMENT 



ENDOMETRIOSIS. FERTILITY PRESERVATION 

García-‐Velasco	  JA	  et	  al.	  Hum	  Reprod.	  2009	  



Surgical	  
approach	  

Conserva1ve	  
approach	  

MANAGEMENT OF OVARIAN ENDOMETRIOMAS 

ENDOMETRIOSIS. SURGICAL TREAMENT 



In	  inferEle	  women	  with	  endometrioma	  larger	  than	  3	  cm	  there	  is	  no	  	  
evidence	  that	  cystectomy	  prior	  to	  treatment	  with	  ART	  improves	  
pregnancy	  rates	  (Donnez	  et	  al.,	  2001;	  Hart	  et	  al.,	  2008;	  Benschop	  et	  al.,	  
2010).	  
	  
In	  women	  with	  endometrioma	  larger	  than	  3	  cm,	  the	  GDG	  recommends	  
clinicians	  only	  to	  consider	  cystectomy	  prior	  to	  ART	  to	  improve	  	  
endometriosis-‐associated	  pain	  or	  the	  accessibility	  of	  follicles.	  

Dunselman	  GA	  et	  al.	  Hum	  Reprod.	  2014	  

A	  
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ENDOMETRIOSIS. SURGICAL TREATMENT 



HOWEVER… 

Gelbaya	  TA	  et	  al.	  Reprod	  Biomed	  Online.	  2010	  

Surgical	  treatment:	  82.2%	  

Management	  of	  endometrioma	  prior	  to	  IVF:	  	  
ESHRE-‐sponsored	  survey	  



ENDOMETRIOSIS. FERTILITY PRESERVATION 

	  
The	  GDG	  recommends	  that	  clinicians	  counsel	  women	  with	  	  
endometrioma	  regarding	  the	  risks	  of	  reduced	  ovarian	  funcEon	  aZer	  
surgery	  and	  the	  possible	  loss	  of	  the	  ovary.	  The	  decision	  to	  proceed	  with	  	  
surgery	  should	  considered	  carefully	  if	  the	  women	  has	  had	  previous	  
ovarian	  surgery	  

GPP	  

Grade	  of	  
recommenda1on	  

Dunselman	  GA	  et	  al.	  Hum	  Reprod.	  2014	  



FERTILITY PRESERVATION IN ENDOMETRIOSIS 

o 	  Before	  surgery,	  in	  reproducEve-‐age	  women	  at	  risk	  of	  	  	  	  	  
developing	  POF	  
	  
o 	  PaEents	  <38	  years	  old	  with	  endometriosis	  who	  want	  to	  	  
delay	  childbearing	  

Who?	  

Somigliana	  et	  al.	  Hum	  Reprod	  Update	  2015	  



FERTILITY PRESERVATION OPTIONS 

o 	  Embryo cryopreservation 

o  Oocyte cryopreservation 

o  Ovarian cortex cryopreservation 
 

✓	  



EMBRYO CRYOPRESERVATION 

o 	  Immediate reproductive use 

o  Single women: donor sperm sample ? 

o  Couples: embryo disposition upon divorce ? 

o  Objections for religious/moral reasons 
 

ETHICAL	  AND	  LEGAL	  LIMITATIONS:	  

Today	  it	  should	  not	  be	  a	  1st	  op1on	  



EMBRYO CRYOPRESERVATION 

OOCYTE	  
VITRIFICATION	  

EMBRYO	  
VITRIFICATION	  



FERTILITY PRESERVATION OPTIONS 

o 	  Embryo cryopreservation 

o  Oocyte cryopreservation 

o  Ovarian cortex cryopreservation 

✓	  

✓	  



OOCYTE VITRIFICATION 

o 	  Safety 

o  Efficacy 

o  Cost-effective 

o  Ethically acceptable 

✓	  



•  Current protocols 
– rFSHr / Antag/ GnRHa 

Safety for the patient 

Complications 0.41% (17) 
Intraabdominal bleeding 0.34% (14) 
Severe pain 0.05% (2) 
Ovarian torsion 0.02% (1) 

•  No  risk of OHSS 
-  No hCG 
-  No embryo transfer 

Bodri	  et	  al.	  2008	  



Safety for the patient 

Benaglia	  L	  et	  al.,	  Hum	  Reprod.	  2011	  

Ovarian	  sEmulaEon	  for	  IVF	  
does	  not	  have	  an	  impact	  on	  

	  endometriosis	  associated	  symptoms	  



Safety for the baby 

Chian	  RC	  et	  al.	  Reprod	  Biomed	  Online.	  2008	  	  

Cobo	  et	  al.	  FerEl	  Steril	  2014	  

Cobo	  et	  al.	  FerEl	  Steril.	  2001	  	  

 
 
-  Similar chromosomal abnormalites by FISH 
 
-  1027 newborns, similar to infertile patients 

-  200 newborns, similar to infertile patients 





OOCYTE VITRIFICATION 

o 	  Safety 

o  Efficacy 

o  Cost-effective 

o  Ethically acceptable 

✓	  

✓	  



o  Survival         90-97% 

o  Fertilization        71-79% 

o  Implantation        17-41% 

o  Pregnancy rate       36-61% 

o  Pregnancy/ thawed oocyte   4.5-12% 

Efficacy 

ASRM	  PracEce	  Commijee	  2012	  Mainly	  in	  women	  <35	  years	  



Group n 
MII oocytes  
(mean±SD) 

≤35 50 
605 

(12.5±1.8)a 

36-38 33 
428 

(9.1 ± 3.0)b 

>38 47 
252 

(3.7±3.9)c 

a≠b≠c (p<0,05) 
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91,5

83,5
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%	  

*	  

*	  p=0,016 

*	  

Survival / age 



Results 

Cobo	  et	  al	  Hum	  Reprod,	  2010	  

Efficacy 



OOCYTE VITRIFICATION 

o 	  Safety 

o  Efficacy 

o  Cost-effective 

o  Ethically acceptable 

✓	  

✓	  

✓	  



•  Egg freezing is more cost-effective than IVF 
•   35 years who wants to wait till 40 

Cost-effective 

Van	  Loendersloot	  et	  al.	  Hum	  Reprod.	  2011	  

84.5%	  

52.3%	  

64.6%%	  

Cumula1ve	  live	  
Birth	  rate	  (%)	  



OOCYTE VITRIFICATION 

o 	  Safety 

o  Efficacy 

o  Cost-effective 

o  Ethically acceptable 

✓	  

✓	  

✓	  

✓	  



o 	  Reduces	  the	  need	  for	  donor	  eggs	  
	  
o 	  Children	  with	  their	  own	  gametes	  at	  AMA	  
	  
o 	  Reduces	  the	  number	  of	  poor	  prognosis	  cycles	  
	  	  	  	  we	  do	  today	  
	  
o 	  Provides	  women	  reproducEve	  autonomy	  
	  

Ethically acceptable 

Gorthi	  2001,	  Loockwood	  2011,	  Pennings	  2011	  



sex	  
vs	  	  

reproduc1on	  

reproduc1on	  
vs	  
age	  

1960’s	   	   	   	   	  21st	  century	  



	  
Causa	  PF	  FP Programme at IVI 
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Non oncological Oncological 
Nº Cycles FP 1633 569 
Nº Patients FP 1217 386 
Nº Patients using their vit. oocytes 85 16 
Mean age at vitrification  31.5± 8.8 31.4 ± 6.4 
Mean age at warming 39.2±3.7 36.1 ± 3.5 
Nº oocytes vitrified/patient 9.188 (9.2±5.1) 4837 (8.5±1.7) 
Nº oocytes warmed 729 (5.2±3.4) 106 (6.6 ± 0.7) 
Survival rate 639 (87.7) 90 (84.9) 
Nº embryos transferred 1.56 ±0.9 2 ± 0.7 
Nº patients with surplus embryos 19(18.1) 6 (37.5) 
CPR/patient 37 (44.0) 7 (43.8) 
OPR/patient 36 (35.2) 5 (31.2) 
Live birth  22 4* 
*1	  s%ll	  ongoing	  	  	  	  
Updated	  5-‐years	  experience	  of	  applying	  oocyte	  vitrifica%on	  for	  	  Fer%lity	  Preserva%on	  at	  IVI.	  	  

32	  babies.	  



 Probabilidad de gestación según número de 
ovocitos vitrificados 

 PR	  per	  #	  vitrified	  oocytes	  

Cobo	  et	  al.	  FerEl	  Steril	  2016	  

NNF	  –number	  needed	  to	  freeze?	  



Profile of FP patients due to social reasons IVI	  –	  updated	  2016	  



Profile of FP patients due to social reasons Profile of FP patients due to social reasons IVI	  –	  updated	  2015	  

Age	  

PaEents	  sEll	  come	  too	  late	  



Age	  
Nº	  

pa1ents	  

Nº	  
warming	  
cycles	  

Survival	  rate	  	  %	   CPR/cycle	  (%)	   OPR/cycle	  (%)	   Nº	  Live	  
Births	  

≤26	   4	   7	   87.8	   4/7	  (57.1)a	   4/7	  (57.1)a	   6	  

30-‐34	   16	   19	   90.9	   11/19	  (57.8)a	   10/19	  (52.6)a	   6	  

35-‐39	   78	   121	   79.8	   53/121	  (43.8)a	   31/121	  (25.6)b	   20	  

40-‐44	   24	   28	   85.3	   6/28	  (21.4)b	   4/28	  (14.3)c	   0	  

Different	  superscripts	  in	  the	  same	  column	  indicate	  staEsEcal	  differences	  (P<0.05)	  

Clinical	  outcome	  according	  to	  different	  groups	  of	  age	  	  

Profile of FP patients due to social reasons Profile of FP patients due to social reasons Outcome	  aeer	  thawing	  –	  
social	  FP	  



FERTILITY PRESERVATION OPTIONS 

o 	  Embryo cryopreservation 

o  Oocyte cryopreservation 

o  Ovarian cortex cryopreservation 

✓	  

✓	  

✓	  



OVARIAN CORTEX CRYOPRESERVATION 

“Ovarian	  -ssue	  cryopreserva-on	  should	  not	  be	  offered	  to	  women	  

who	  wish	  to	  delay	  childbearing	  or	  to	  women	  with	  benign	  condi-ons	  

such	  as	  ovarian	  cysts	  that	  are	  best	  managed	  with	  fer-lity-‐sparing	  

surgery”	  

PracEce	  Commijee	  of	  the	  ASRM.	  FerEl	  Steril.	  2014	  



•  We	  should	  inform	  women	  who	  are	  willing	  to	  
undergo	  endo	  cystectomy	  about	  the	  impact	  of	  
surgery	  on	  the	  ovarian	  reserve	  

•  Embryo	  freezing	  or	  ovarian	  cortex	  freezing	  should	  
not	  be	  an	  opEon	  today	  for	  FP	  in	  women	  with	  
endometriosis	  

•  Oocyte	  vitrificaEon	  is	  a	  safe	  and	  efficient	  technique	  
for	  FP	  in	  women	  with	  endometriosis	  

•  We	  freeze	  gametes	  –	  not	  ferElity	  

Conclusions 



Thank you! 
     
 
 
 

juan.garcia.velasco@ivi.es	  


