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The Goals of ART

To minimize the risk of ART
(complications,psycological,economical etc.)

To optimize pregnancy rates

To produce healthy, genetically normal,
singleton full-term deliveries

Surgery Before Assisted 
Reproduction

Uterine pathologies

EndometriomasEndometriomas

Tubal diseases 

To achieve pregnancy 

To increase the success of the IVF/ICSI



Surgery Before IVF/ICSI

• Cost

• Complication(s)

• Increase the sucess rate ?

Which patients ?

Which opereration ?

Timing ?

Surgery Before Assisted 
Reproduction

Endometriomas :

Remove or not to Remove ?

Endometriomas
• Adnexeal mass (14%-44%)
• Pelvic pain
• Infertility
Treatment Options

• Expectant management
• Surgery

Aspiration
Fenestration
Ablation,coagulation
Cystectomy
Recurrence of the endometriomas is an 
important issue ! (18%-30%)



Endometrioma Tx
L/T vs L/S

Endometrioma Cystectomy



Treatment of Endometriomas
• Medical therapy alone has a limited role
• Operative laparoscopy represents the first-line 

treatment Chapron et al.,2002; Jones and Sutton,2002

• Better PR and a lower rate of recurrences after 
laparoscopic ovarian cystectomy

• PR after surgey vary between 23%-67%PR after surgey vary between 23% 67% 
Elsheikh et al.,2003;Alborzi et al.,2004

• PR significantly influenced by patients 
charasteristics,length of follow – up, selection 
criteria, adhesion score and surgical technics 
(40%-50%)

• USG guided aspiration associated with high rate 
of recurrances

cystectomy

Fenetration 
and
Coagulation



Is Laparoscopic Surgery less 
commonly employed today?

• It is generally agreed that laparoscopic 
surgery can improve Pregnancy rates !

Hi h t ith IVF• Higher sucess rates with IVF

• Fewer highly skilled laparoscopic 
surgeons

• Relatively poor managed – care 
insurance reimbursement for surgery

IVF Indications and Outcomes

SART, 2002



There was a significantly lower pregnancy rate 
per fresh embryo transfer after pooled cycles (1–
4) among women with stage III/IV endometriosis 
(22.6%) compared to stage I/II group (40.0%) or ( ) p g g p ( )
tubal infertility (36.6%). After 1–4 IVF/ICSI 
treatments, including frozen embryo transfer, 
56.7% of the women with stage III/IV 
endometriosis were pregnant and 40.3% gave 
birth. 

Kuivasaari et al, Hum Reprod, 2005

IVF/ICSI  in Endometriomas

• Laparoscopic ovarian cystectomy is 
recomended if an ovarian endometrioma 
larger than 4 cm in diameter is present to 
confirm diagnosis,reduce risk of 
infection,improve access to follicles and 
possibly improve the ovarian response (??). 

• The women should councel regarding the 
risks of reduced ovarian function after 
surgery !

ESHRE Guideline for diagnosis and treatment of 
Endometriosis:Human Reproduction,2005

Endometriomas and IVF : 
Alternative Treatment Options

• Ultrasound  Guided Aspiration : 

- Significant improvement in number of 
oocytes retrieved in women who failed to 
conceive a previous IVF cycle (Di k t l 1991)conceive a previous IVF cycle  (Dicker et al.,1991)

- LT-L/S , no treatment vs aspiration : a 
higher fertilization rate in the group of 
treated with aspiration  
(Suganuma et al.2002)



Aspiration of Ovarian 
Endometriomas  Before ICSI

• Randomized study 
• 41 women randomized for aspiration at the 

begining of ovarian stimulation,whereas 40 
h did t d i tiwomen who did not undergo aspiration were 

used as controls
• Number of oocytes retrieved , fertilization 

rate,implantation rate and pregnancy rate 
resulted similar

(Pabuccu et al., Fertil Steril,2004)

Endometrioma Cystectomy and 
IVF/ICSI

The average time between 
l i t t d IVFlaparoscopic cystectomy and IVF 
cycle (6-24 m)

Whether cystectomy reduces 
response to COH and/or ART 

outcome ?outcome ?



What is the impact of endometriosis 
on the results of ART?

1. Number of oocytes

2. Oocyte quality

3. Fertilisation

4. Implantation

5. Miscarriage rates

Should endometriomas be treated 
before IVF–ICSI cycles?

Edgardo Somigliana, 2006

Endometriomas and  Ovarian 
Reserve

• Mechanical streching
Meneschi et al.,1993

May cyst per se damage the the surrounding ovarian 
tissue?
Yes ! Maneschi et al.,1993- Using pathological sections of , g p g
the ovarian cortex found  reduced number of follicles
Need for  clinical studies in human comparing follicular 
growth in the affected and contralateral intact gonad !

• Biochemical negative influence 
Khamsi et al.,2001

• Adhesions which typically surround affected ovaries.In a 
rabbit model of endometriosis endometrial implants in the 
gonads decreased ovulation points 
Kaplan et al.,1989



Damage Machanisms
• Surgery-mediated damage

Negative effect of SURGERY !?

Presence of healthy ovarian tissue adjacent to  
removed the cyst wallremoved the cyst wall

Muzzi et al.,2002;Hachisuga and Kawarabayashi,2002

Excission of healthy ovarian cortex with follicles  
Brosens et al.,2004

Surgery related local inflamation and 
electrocoagulation during haemostasis  

La Torre et al.,1998;Marconi et al.,2002;Fedele et al.,2004



Endometrioma Cystectomy

• Recognizable ovarian tissue inadvertently 
removed 54% of the cases

• Close to the ovarian hilus ovarian tissue 
remove by endometriomas consisted of mostly 
primary and secondary folliclesprimary and secondary follicles

GREAT CAUTION SHOULD BE UNDERTAKEN 
TO AVOID OVARIAN DAMAGE WHİLE 
STRIPPING THE CYST  CAPSULE AND 
HEMOSTASIS NEAR THE HILUS ! 

Muzzi et al. Fertil Steril 2002;Human Reprod,2005

IVF/ICSI:Endometriomas, Endometriosis and 
Tubal Factor Infertility

Ovarian response during IVF–embryo transfer cycles 
after laparoscopic ovarian cystectomy for 
endometriotic cysts of >3 cm in diameter. 
Canis et al., Hum Reprod 2001

• The number of oocytes and embryos obtained 
was not significantly decreased by laparoscopic 
cystectomy.

• In experienced hands this procedure may be a 
valuable surgical tool for the treatment of large 
ovarian endometriomas.

• However, great care must be taken to avoid 
ovarian damage!!!

• Follicular reserve

D d i COH

Before IVF Should be removed 
endometriomas ?

• Decraesed ovarian response to COH 

• Cycle cancel rate

LohLoh FH. FH. FertilFertil Steril 1999Steril 1999



Endometriomas >3 cm



Influance of Endometrioma 
Cytectomy on Ovarian reserve 

• Low peak E2 levels and higher 
gonadotropin requrements were 
documented in the operateddocumented in the operated 
patients

• Number of oocytes retrieved, 
number of embryos obtained and 
pregnancy rates were similar in 
both groups !!

The Presence of Ovarian Endometriomas is Associated 
with Reduced Responsiveness to Gonadotropins ?

• 36 patients ( 56  IVF cycles)
• Endometrioma(s) in one ovary, intact 

contralateral ovary
• The median between diagnosis and the IVF 

cycle - 10 monthscycle 10 months
• Duration of infertility- 4.3-2.2 yrs
• Dimeters of endometriomas ( which are 

mainly small !)
• Histological confirmation of the diagnosis is 

missing in most of the patients
Somigliana et al.,FS,2006

%53



The Presence of Ovarian Endometriomas is 
Associated with Reduced Responsiveness to 

Gonadotropins ?

• The number of condominant follicles 
developing in the affected gonad reduced

• In women with larger endometriomas 
f lli l b d i ifi tlfollicle number decrease more significantly

• Poorer response with more than one cyst
• The differance between healthy and 

affected gonads was particularly relavent in 
women who were more responsive to 
gonadotropin stimulation ??
Somigliana et al.,FS,2006

Demirol A, Guven S, Baykal C, Gurgan T

RBM Online, 12(5), 639-43, 2006



Demirol A, Guven S, Baykal C, Gurgan T
RBM Online, 12(5), 639-43, 2006

Conclusion

• In the ovarian surgery group 
stimulation period was significantly 
longer, total rec-FSH dose was 
significantly higher and peak E2 levels 

d b f t tand mean number of mature oocytes 
were significantly lower

• There was no difference in terms of 
fertilization, implantation and 
pregnancy rate
Demirol et al., RBM Online,2006





Damage to ovarian reserve associated 
with laparoscopic excision of 

endometriomas: A quantitative rather
than a qualitative injury

N 38

Guido Ragni, 2005

N: 38

1

Somigliana et al. Human Reprod 2008;23:1526-1530.

1Cases
n= 68 

Controls
n= 136

Somigliana et al. Human Reprod 2009;23:1526-1530.



Cases
n= 68 

Controls
n= 136

Somigliana et al. Human Reprod 2009;23:1526-1530.
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Embryo quality before and after surgical 
treatment of endometriosis in infertile patients

Stage I 40%
Stage II 17%
Stage III 13%
Stage IV 30%

Lora K. Shahine, 2009

1

Garcia-Velasco and Somigliana Human Reprod 2009;24:496-501.
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Garcia-Velasco and Somigliana Human Reprod 2009;24:496-501.

Endometriomas and Ovarian Reserve: Insigths from IVF-
ICSI Cycles in Women with Endometriomas

• Contralateral gonad may adequately 
compansate for the reduced function of the 
affected gonad

• The number of follicles developed in the p
cystectomized ovary significantly reduced when 
compared to the contralateral intact gonad!

• Bilateral cysts may elevated risk of ovarian  
function impairement (19%-28% bilaterality)
Prefumo et al.,2002;Al-Fozan and Tulandi,2003.Esiner et al.2006

Ovarian Endometriomas

• Ovarian endometriosis is unilateral in 
the vast majority of the cases- 72%-82%

• The contralateral intact ovary 
adequately compansate the ovarianadequately compansate the ovarian 
function !

• Overall, studies suggest that surgery 
does not benefit asymptomatic women 
preparing to undergo IVF-ICSI who are 
found to have endometrioma



Endometriomas and IVF/ICSI

Individualized treatment plan can be 
developed ,executed and modified as 
necessary based on :

• Bilaterality
• Number of endometriomas
• Size of the endometrioma
• Surgical technic
• Previous ovarian surgery
• Ovarian reserve 
• Other factor(s) which contribute(s) to 

infertility

• Surgery should be envisaged in specific 
circumstances

Conclusions and Recommendations

• Recommend generally proceeding 
directly to IVF to reduce time to 
pregnancy, to avoid potential surgical 

li i d li i icomplications and to limit patient costs.



Maternal Health
Uterine Environment
Gestational Order

E d t i i   P  i t R d d i t i LIF 

Moore and Persaud. The developing human, clinically oriented embryology. 1998

Endometriosis : Pr resistance,Reduced integrin,LIF 
expression,reduced IL 11,IL15 receptors


