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Ovarian Endometriomas
Why/When to Operate ?
Excessive Pain ?’; S

Adnexeal Mass

Number
Unilateral/bilateral
Size

Rupture

Suspicion of Cancer

To improve the pregnancy rate
Prior IVF/ICSI
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There are some questions

Does endometrioma decrease ovarian reserve ?

Does ovarian surgery impair fertility outcomes
oy damaging healthy ovarian tissue ?

Does ovarian cystectomy improve fertility
outcomes ?

Surgical treatment of ovarian
endometriomas: state of the art?

Pascale Jadoul, M., Michio Kitajima, M.D,, Ph.D,” Olivier Donnez, M.D.? Jean Squifflet, M.D,, Ph.D,?
and Jacques Donnez, MD., Ph.D ?



Endometriomas and IVF/ICSI

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

Number of endometrioma(s)
Size of the endometrioma(s)
Previous ovarian surgery

Recurrence of the endometriomas is an important issue !
(18%-30%)

Ovarian reserve

Age

If she wishes to conceive ASAP

Her symptoms
Other factor(s) which contribute(s) to infertility

AT SES



The mechanism of endometrioma mediated damage to the ovary is explained by

several studies

phenotype via TGF - ROS-PAI-1 pathway

Myofibroblast differentiation to a profibrotic 1. Progressive tissue damage and inflammation
2. Change in gene expression profile

Radisky2007,Bryan201

Skinner2005.Urman?2
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Increased 8-OHdG Loss of cortex specific stroma

Increased ROS
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Smooth muscle cell metaplasia ||F nag/a'ZOOO

Matsu2aki X
Schubert2010l Increased fibrosis
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} ', me Reduced microvessel density

Increased oxidative stress

I

Reduced follicular
density

s

Reduced follicular maturation

Occurring following various insults -
such as chemotherapy ‘l Meirow2007

1. Direct vascular damage via ROS
2. High TSP-1 levels stimulate
endothelial apoptosis

Csanyi 2012




The rate of spontaneous ovulation appears to be lower in ovaries containing
endometriomas

human CORIGINAL ARTICLE Infertility
reproduction

Endometriotic ovarian cysts negatively
affect the rate of spontaneous
ovulation

Laura Benaglia''??, Edgardo Somigliana'!, Paolo Vercellini'-Z,
Annalisa Abbiati!-Z, Guido Ragni!, and Luigi Fedele!-2

'Infcr*:l:l:}- Unit Fondazione DOopedale Maggiore Polidinico, Mangagall e Regina Elena, Wia "L Fanu &, 20122 Fian, laly Wniversit degli Scwal
di Milano, Milan, lealy

}ICarrespandence address. Tel: +39-02-55034303; Fa: +39-02-55034302: E-mail: laurabenagiaghoomail it

BACKGROUMD: A growing body of evidence suggests that ovarian reserve is damaged afier excision of owarian endomerricmas.
Heowever, it may not be exduded that gonadal damage is at [east partly caused by the very presence of an endometrfioma per se. thus pre-
ceding surgery. To darfy this aspect we sat up a prospective study in o women with monolateral endometriomas in orders 1o assess the rare of
ovulation in affected ovaries.

HMATERIALS AND METHODS: Seventy womean widh monolateral endemetriormas who had not undergone previous adne=xal surgery|
underwent serial ecographic examinatons 1o determine the side of ovulaton.

RESWULTS: Crwvulanon occurred in the affected owvary in 22 cases (3125 95% Cl: 22-43%), Asmuming that the expected rate of ovulation in
both ovaries in healthy worneen is similar, this diference is statistically significant (P = 0.002).

CONCLUSION: The physiclogical mechamsms leading to ovulation are deranged im ovanes with endometricmas.

This was illustrated in a 2009 study by Benaglia, who prospectively tracked the
laterality of ovulation in 70 women with intact endometriomas and found a lower
than expected ovulation rate on the affected side



The presence of ovarian endometriomas is associated

with a reduced responsiveness to gonadotropins

Edgardo Somigliana, M.D.,* Mirco Infantino, M.D.,*® Francesca Benedetti, M.D.,*"
Mariangela Arnoldi, M.D.,*" Graziella Calanna, M.D.,*" and Guido Ragni, M.D.*

Number of codominant follicles according to the characteristics of the endometrioma(s) and the
responsiveness to ovarian hyperstimulation.

Ovary with
No. of cycles Intact ovary endometriomaf(s) P

No. of cystis

1 49 39=+20 3.2+1.7 .08

2 7 51+ 31 20x15 .06
Diameter of the cysts®

=20 mm 31 3.7 = 2.1 3.0+14 .16

=>20 mm 25 45+ 22 3.2 + 2.1 .03
Total IU of rFSH used

=2,700P 29 4.6+ 2.1 31 +1.7 .01

>2,700P 27 3.4+21 3.0+18 42
No. of oocytes retrieved

=5 27 3.6 +22 29+1.8 22

=>5 29 45+ 21 3.2x1.7 .03

The presence of in this study, the number of codominant follicles developing in affected
gonads was reduced when compared with the contralateral intact ovaries of the same

patients

This conclusion is further supported by the observation that this effect is dependent on

the size and number of the cysts




Number of retrieved oocytes

Suzuki compared the impact of ovarian endometrioma in three groups:
patients with endometrioma, patients with endometriosis and patients with
tubal factor

Impact of ovarian endometrioma on oocytes and
pregnancy outcome in in vitro fertilization

Endometrioma Endometriosis Tubal faktor
(kontrol)

Group A Group B Group C

Cycles 80 248 283

Age (y) 346+33 M.7+33 34.0+88

BMI (ka/m?) 223+05 217209 22108

No. of oocytes refrieved 4,40+ 299 4.48 * 2.81 534299
| (P=.0037vs. group C) (P<.0001 vs. group C)|

Fertilization rate (%) 775+ 281 768 +27.9 82.0+21.9

Good quality rate® (%) 672+ 325 63.0 + 36.8 58.1 + 35.1

Transferred embryos 220 + 0.86 235+ 083 267 =089

|iP = .0001 vs. group C) (P = .0001 vs. group C) |

Implantation rate (%) 141 1.7 11.3

Pregnancy rate per ET (%) 25.3 22.3 239

Live birth rate per ET (%) 14.7 15.0 154

Suzuki T. Et al. Fertil Steril 2005

The number of oocytes retrieved and the number of embryos transferred were
significantly lower in endometriosis and endometrioma groups than control



Wahd et al. Reproductive Biology and Endocrinojogy 2014, 12:120
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RESEARCH Open Access

Ovwvarian reserve markers and assisted
reproductive technique (ART) outcomes
in women with advanced endometriosis

Safiya A Wahd ', Shahla K Alalaf’, Talha Al-Shawaf-— and Namir G Al-Tawil®

This study compares AFC and levels of AMH in women with stage IlI-IV endometriosis
receiving their first ICSI cycle

Serum AMH levels were significantly low only in women with a previous history of
endometrioma surgery, whereas AFC was significantly lower in both groups

Table 1 Clinical characteristics of women with endometriosis stage IlI-1V, previous endometrioma surgery and infertility
without endometriosis

Parameters Stage |l and IV endometriosis, n=110 lI-Mo Dwverall P laXlb P laxil P 16X

la-No previous Ib-Previous endometrioma endometriosis n=173 P value
surgery, n= 63 surgery, n=47

Age (years) 3267 £527 3262+ 563 3277+ 5099 0983

Dummation [years) BE6J14.86) F325105) B34515) Q381

AFC 1075+ 307 Q09+ 307 12394+ 417 <000 024 0003 <0001

AMH (ng/mL}* 186+ 103 1.D06+ D85 2194+ 157 <000 0003 0.103 <0001

FsH (rlll /L) 8561 +256 607+ 275 £42+ 251 0423

E2 {pg/mL) 3RGE +1734 3593+ 1601 4013+ 1844 0357

Bl {kg,r'r‘!’!":' 2574 +437 2625+ 411 2966+ 485 <0001 0571 <0001 <0001




Endometriomas

The presence of endometrioma has important effects on
the ovary

Impaired folliculogenesis and oocyte quality

Less spontaneous ovulation (1:2)

Decreased ovarian response to COH

Oocyte number and peak serum estradiol (»L)

Decrased fertilization and implantation

Increased cancellation rates

Increased risk of abscess formation during OR



Figure 6. a-l. Modified combined technique for the removal of endometrioma. Cleavage plane is revealed with a fine-tip needle electrode (a, b). Coun-
tertraction is accomplished to strip the cyst wall from the ovarian cortex (c-f). When the base of the cyst is reached, a white plane is seen (g). With more
traction, the tissue usually starts to tear (h). Cyst wall is coagulated using bipolar forceps and cut from the base with scissors (i-])




Damage Machanisms
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Presence of healthy ovarian tissue adjacent to
removed 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
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Influence of Endometriosis on Assisted

The impact of endometrioma on

IVF/ICSI outcomes: a systematic Reproductive Technology Outcomes
review and meta-analysis A Systematic Review and Meta-analysis

M. Hamdan'?3, G. Dunselman?, T.C. Li%, and Y. Cheong "3’
Mukhri Hamdan, MosGyn, Siti Z. Omas, MosGyn, Gerard Dunselman, Mp, pib,
and Ying Cheong, 1, MrCoG

RESULTS: Weincluded 33 studies for the meta-analysis. The majority of the studies were retrospective (30/33), and three were RCTs, Com-
pared with women with no endometrioma undergoing IVF/ICSI, women with endometrioma had a similar LBR (odds ratio [OR] 0.98; 95% CI

[0.71,1.36]. 5 studies, 928 women, * = 0%) and a similar CPR (OR 1.17: 95% C1 [0.87, | 58], 5 studies, 928 women * = 0%), a lower mean A ' ' '
number of oocytes retrieved (SMD - 0.23; 95% CI[~ 037, ~0.10}, § studes, 41 cydls, = 37%) and ahigher cyde cancellionrate com- CONCLUSION WUmen WIth and WIthOUt endomet”
pared with those without the dissase (OR 243; 35% C1 132, 6.06], 3 studis, 491 women, I = 0%). Compared with women withno surgial 0sis have comparable ART outcomes in terms of
tregtment, womenwho had their endometrioma surgically treated bafore IVF/1C51 had asimilar LBR (OR 0.90; 95%C1[0.63, 1.28], 5 studies, 635 ; : ; g
vonen =29, sl CIR(OROSS54CI 078,120, 1 s 512voren, =% sk e b o e live births, whereas those with severe endometriosis

f 5 2 4 b 1_ i A N i 4o g
Sl R i have inferior outcomes. There is insufficient evidence
CONCLUSIONS: Women with endometrioma underpoing [VF/ICSI had similar reproductive outcomes compared with these without the ’ .
disease, although their cyck cancelation rate was sinificantly figher. Surgical treatment of endometrioma did not aker the outcome of to recom mend U rge ry routine |Y bEfO re u ndergo | ng

IVF/ICS treatment campared withthose who did natreceve surgical intervention. Considering that the reduced ovartan reserve may be attrib- A RT
utedto the presence of endometrioma er se, and the potential detrimentalimpact from surgical intervention, indidualization of care forwamen !
with endometrioma prior to IVE/ICS! may help optimize ther [VE/ICS] restits.

Surgery versus conservative management of
endometriomas in subfertile women. A systematic review

JACOB BRINK LAURSEN' (3, JEPPE B. SCHROLL?, KIRSTEN T. MACKLON® (&) &
MARTIN RUDMICKI* §

Conclusion. The very low quality evidence suggests no difference in odds ratio
of live birth between women who underwent surgery for endometriomas
before IVFICSI compared with conservative management, Further high quality
studics are needed, but due to a lck of convindng evidence favoring surgery,
we recommend consdering conservative treatment if the only indication is
subfertility,
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The impact of endometrioma on
IVF/ICSI outcomes: a systematic
review and meta-analysis

M. Hamdan 2.3, G. Dunselman?,. T.C. Li>.

(b) Intact Endometrioma  Non Endometrioma Std, Mean Difference Std. Mean Difference
StudyorSubgroup  Mean  SD Total Mean  SD Total Welght IV, Fixed, 95%C1 Year IV, Fixed, 95% CI
Mean Number of Qoytes Retriaved
Benaglia 2013 7131 3% 98 33 75 1LBX -0.55(-085,-0.13] 2013
Bongioanni 2011 94 43 M2 06 174 11% -0.05(-0.27,0.17] 2011
Kurada 2000 16 21 31 18 13 27 13 -011[-063 041 2009
Suzuki 2005 44 9% B0 534 2939 283 3LO® -0.31[-0.56,-0.06] 2005
Yanushpolsky 1998 13 5 3% 17 10 5 109% -0.41(-0.83,0.01] 1998
Subtotal (95% CI) 326 615 100.0% -0.23(-0.37,-0.10)

Heteragenelty: Chi’ = .34, df = 4(P = 0.18); I = 37%

Tast for overall effect: Z = 3.30 (P = 0.0010)

Baseline FSH

Benaglia 2013 71 PR T30 8 % 0.04[-0.35 042 2013 —_—

Bongioanni 2011 71 3% 142 66 315 174 664%  0.16(-0.06,0.36 2011 i

Kuroda 2000 05 48 31 17 1 18 0.73(0.20,127) 2009 %t
Subtotal (35% CI) m 279 1000%  0.20(0.02,038] =
Heterageneity: Chi’ = 4,62, df = 2 (P = 0.10); I* = 57%

Test for overall effect; 2= 2,17 (P = 0.03)

Total FSH dose
Benaglia 2013 2605 B8 30 2365 1206 78 249 021(-017 060 2013 . T
Bongiganni 2011 2339 1248 14Z 2537 1080 174 75.0%  -0.07(-0.38,0.03] 2011 _‘l_“
Subtatal (95% CI) 181 252 1000% -007[-0.27,012) B
Heterageneity: Chi? = 2,87, df = 1P = 0.00); [ = 65%

Test for overall effect Z = 0.75 (P = 0.45)
Antral follicle count
Benagla 2013 189 111 142 166 95 174 Tel% 0.03[-0.19 025 2013
Bongioanni 2011 11 1w n 8078 4% -015(-0.54,0.23) 2011
Subtotal (95% CI) 181 252 100.0%  -0.02[-0.21,0.18]
Heterogeneity: Chi = 0,63, df = 1(P = 0.43) 17 = 0%
Test for overall effecr: 7 = 0.16 (P = 0.87)
-1 05 0 05 1

Test for subgroup differences: Chi' = 14.20, df =

1(P=0.003), F = 78.9%

Favours [No Endometrioma] Favours [Endometrioma)

and Y. Cheong!-3~

Also they had stated that,
compared with women without
the disease, women with
endometrioma

» have a lower mean number of

oocyte retrieved,

require higher FSH dosage for
ovarian stimulation and have a
lower AFC,

suggesting that their
ovarian reserve is
diminished prior to
IVF/ICSI



4- Clinical Pregnancy Rates in ART cycles
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In a recent 33 studies for the meta-
analysis, Hamdan et al. concluded
about the impact of endometrioma
on IVF/ICSI outcomes

AS A RESULT :

Compared with women without the
disease, women with endometrioma
had a similar LBR, CPR and MR
although their cycle cancellation rate
was significantly higher
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The impact of endometrioma on
IVF/ICSI outcomes: a systematic
review and meta-analysis
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Laparoscopic stripping of endometriomas
negatively affects ovarian follicular reserve even
if performed by experienced surgeons

Chiara Perono Biacchiardi
Francesco Deltetto
Gianluca Gennarelli

a

=

, Luisa Delle Piane P, Marco Camanni 2,
. Elena Maria Delpiano
b Alberto Revelli 7~

Table 3 Ultrasonographic variables before |aparoscopic stripping of ovarian endometrioma(s) and after 3 and
9 months for patients with monolateral endometrioma (n = 33).

Ultrasonographic finding Before LFA After LP3 P-value
1 months 9 months

AFC (affected ovary) 33:32 6.0:4.5 5.1¢36 NS

AFC (healthy ovary) 84460 9.0+6.2 8.1:49 NS

Ovarian volume (affected) (ml) 10.5:0.8 8.5:0.6 8.6:09 <0.0001

Ovarian volume (healthy) (ml) 8.1:08 84:0.6 8.2:08 NS

Values are mean + 50, AFC = antral follicle count; LPS = aparoscopic stripping; NS =not statistically significant.

Table 2 Hormone concentrations before laparoscopic stripping of ovarian endome-
trioma(s) and after 3 and 9 months.

Horane Before LPS After LFPS P-value

3 months 9 months

FSH (IL/L) 6.6+2.0 f.8+3.4 8.0+ 3.7 N5

LH {1U/1) 5.0+2.0 4.5+1.7 4.2 +2.0 N5
Destradiol (pg/ml) 35.2 £ 24.5 33.5+29.3 32.9+26.6 N5
Inhibin B (pg/ml) 51.6+31.3 47.4+23.0 44.5 + 26.0 N5

AMH (ng/ml) 3.0+0.4 1.4+0.2 1.3+0.3 < 0.0001

Values are mean +50. AMH = anti-Miillerian hormone; LPS = laparoscopic stripping; N5 = not

statistically significant.

a
=]

» Gian Luigi Marchino —,

Overall,the data show that
laparoscopic stripping of
endometriomas reduces ovarian
reserve.

The significant decrease of AMH
after surgeryconfirms that part of
the healthy ovarian pericapsular
tissue, containing primordial and
preantral follicles, is removed or
damaged despite all the surgical
efforts to be atraumatic.

This must be carefully
considered when
laparoscopic cystectomy
surgery is scheduled for
patients with no relevant
symptoms besides infertility
or with already small ovarian
reserve.



urgery prior to IVF

bilateral enceometrieoma

Table IIL. Characteristics of the IVF—-ICSI cycles in patients operated for
bilateral endometriomas (cases) and controls.

Characteristics

Cancelled cycle
Hyper-response
Poor response
Dosage of rFSH/die
Duration of stimulation (day)”
Number of follicles 11—15 mm®
Number of follicles> 15 mm*
Number of oocyte retrieved®
Number of oocyte used™"
Number of embryos obtained™"
Number of transfers not
performed®
Number of embryos transferred”
Clinical pregnancy rate (PR)
Number of pregnancies
PR per starting cvycle
PR per oocyte retrieval
PR per embryo transfer
Implantation rate
Delivery rate (DR)
Number of deliveries
DR per starting cycle
DR per oocyte retrieval
DR per embryo transfer

|

Cases
n= 68

Controls

n= 136

20 (15%)
212+ 112
11.8 + 2.4
4.6 + 3.3

P
<=<0.001

<0.001
0.58
0.009

1T sus

5 (7%)

3

49
6%
8%

—L s

33 (16%)

23

17%
21%
25%

era P=0.037

0.048

0.013
0.02
0.049

Somigliana et al

. Human Reprod 2009;23:1526-1530.




Second surgery for recurrent
endometriomas is more harmful to
healthy ovarian tissue and ovarian
reserve than first surgery

Ludowvico Muzii, M.D.,® Chiara Achilli, M.D.,® Francesca Lecce, hM.D.,.° Antonella Bianchi, M.D_,®
Silvia Franceschetti, M.D.,® Claudia Marchetti, M.D_,® Giorgia Perniocla, M.D_, =
and Pierluigi Benedetti Panici, M.D.*

Result{s): The cyst wall specimen was significantly thicker in the recumrent endometrdoma group than in the first surgery group (1.7 &+
0.3 mm vs. 1.1 & 0.3 mm]). Both main components of the cyst specimen (Le., endometrosis tissue and ovarian tissue) were more rep-
resented in the recurrent endometrfioma group than in the first surgery group. At sonographic follow-up, the operated ovary had a
significantly lower AFC and volume than the contralateral nonoperated ovary in the recurrent endometrioma group, but not in the
primary surgery group.

Conclusion(s): Surgery for recurrent endometriomas is associated with evidence of a higher loss of ovarian tissue and is more harmful
to the gvarian reserve evaluated by AFC and ovarian volume, if compared with endometriomas operated for the first time. Indications to
surgery for recument endometriomas should be reconsidered with caution. (Fertil Sterl®
2015;103:738-43. ©2015 by American Society for Reproductive Medicine.)

Key Words: Endometrioma, laparoscopic surgery, owvarian cyst excision, owvarian reserve,
recurrence
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TABLE 3 TABLE 4

Ovarian reserve evaluation by antral follicle count after surgical Ovarian reserve evaluation by ovarian volume after surgical excision
excision of ovarian endometriomas. of ovarian endometriomas.
P value P value

PS group RS group (PS vs. PS group RS group  (PSws. RS
Antral follicle count n=17) {n=11) RS group) Ovarian volume (n=17) (n = 11} group)
Operated ovary E14+28 35414 07 Operated ovary (mL) 7.0=F 20 B34 17 a3
Cantralateral ovary 57+£22 46115 A7 Contralateral ovary (mL) 7.5+ 13 66+ 17 23
P value (operated s, 2 002 F value (operated vs 08 001

contralateral ovary)
Alore: Data are expressed 3 mean 4 50, % = pimany sungesy; BS = recumnent sungeny.
Rduzin Sumeny for recursent endometriomas. Ferdl Sterd 2015

contratateral ovary)
hoe: Data are awpresed 35 maan £+ SO0 PG = pimany sungany; B = recument sungerny.
fluail, Sugeny for recurent endometniomas. Ferml Stenl 2005



Surgical excision of ovarian endometriomas: Does it truly
impair ovarian reserve? Long term anti-Miillerian hormone

(AMH) changes after surgery

Michele Vignali', Mohamed Mabrouk®, Erika Ciocca', Giulia A]ablh(}
Allegra Barbasetti di Prun', Davide Gentilini® and Mauro Busacca'
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Figure 1 There was a statishically significant difference be-
tween median anti-MMillerian hormone (AMH) levels be-
fore surgery and at one, three and six months (P < 0.01)
However, no significant difference was detected between
precperative and 12 months after surgery (P> 0.05).



Is the endometriosis recurrence rate increased after
ovarian hyperstimulation?

Thomas M. D’Hooghe, M.D., Ph.D., Bénédicte Denys, M.D., Carl Spiessens, Ph.D.,
Christel Meuleman, M.D., and Sophie Debrock, Ph.D.

Leuven University Fertility Center, Department of Obstetrics and Gynecology, University Hospital Gasthuisberg, Leuven,
Belgium

Post-ART recurrence study: CERR after treatment
with 1Ul, IVF, or a combination of Ul and IVF.
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Conclusion(s): In contrast to our hypothesis, the results from this study showed that the CERR is lower after
ovarian hyperstimulation for IVF than after lower-dose ovarian stimulation for IUI, suggesting that temporary
exposure to very high E, levels in women during OH for IVF is not a major risk factor for endometriosis
recurrence in women treated with assisted reproductive technology. (Fertil Steril® 2006:86:283-90. ©2006 by
American Society for Reproductive Medicine.)



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 cystectomized
ovary significantly reduced when compared to the
contralateral intact gonad!

* In women with larger endometriomas follicle number
decrease more significantly

* Poorer response with more than one cyst
Somigliana et al.,FS,2006,2010

- 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



Conclusions

= Ovarian reserve is decreased with ovarian surgery

=| The rate of ovarian injury is higher in endometrioma
compared to other benign cysts

= No positive effect of endometrioma removal is
expected on IVF outcome

= The risk of ovarian injury is increased with the
number of endometriomas and bilateral
endometrioma

=l Data is limited on the impact of different surgical
techniques



Management of endometriomas
in women requiring I'VF: to touch
or Nnot to touch

Juan A. Garcia-Velasco!'" and Edgardo Somigliana?

"IVl Madrid, Rey Juan Carlos University, Ao, del Talgo 68, Madrid 28023, Spain “Infertility Unit, Ospedale Maggiore Policlinico, Mangiagalli
and Regina Elena. Milan. ltak

Table I Clinical variables to be considered when
deciding whether to perform surgery or not in women
with endometriomas selected for IVF

Characteristics Favours surgery Favours expectant
management
Previous interventions MNone =1

for endometriosis

Ovaran reserve” Intact Dramaged

Pain symptoms Present Absent
Bilaterality Monolateral disease Bilateral disease
Sonographic feature Present Absent

of malignancy”

Growth Rapid growth Stable

*Owarian reserve is estimated based on serum markers or previous hyperstimulation
cycles; bsc:-nc:-graph[c feature of malignancy refers to solid components, locularity,

echogeniety, regsularity of shape, wall,
CERINERY, regLianity = Human Reproduction, Vol.24, No.3 pp. 496-501, 2009
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Gryopreservation of oocytes in a young woman with
severe and symptomatic endometriosis: a new
indication for fertility preservation

Shat E. Elizur, M.D., Ri-Cheng Chian, Ph.D., Hananel E. G. Holzer, M.D., Yariv Gidoni, M.D,,
Togas Tulandi, M.D., M.H.C.M., and Seang Lin Tan, M.D., M.BA.

Department of Obstetrics and Gynecology, Division of Reproductive Endocrinology and Infertility, McGill Reproductive
Center, McGill University Health Center, Montreal, Quebec, Canada

Objective: To report a new indication for fertility preservation.

Design: Case report

Setting: Academic teaching hospital.

Patient(s): A 25-year-old nulliparous woman with severe and symptomatic endometriosis and low antral follicular
count.

Intervention(s): Oocyte cryopreservation,

Main Outcome Measure(s): Number of cryopreserved oocytes.

Result(s): After three cycles of ovarian stimulation, we cryopreserved 21 oocytes.

Conclusion(s): We recommend fertility preservation as part of preoperative counseling in young women with se-
vere endometriosis, (Fertil Steril® 2009,91:293.¢1-¢3. ©2009 by American Society for Reproductive Medicine,)

Key Words: Fertility preservation, endometriosis, endometrioma, premature ovarian failure, oocyle vitrification



Human Reproduction, Vol.30, No.B pp. 1820- 1830, 2015

Comparison of slow cooled
and vitrified (vit)

Smith et al. (2010), slow
Smith et al. (2010), vit

MNoyes et al. (2010), slow
Noyes et al. (2010), vit

Fadini et al. (2009), slow
Fadini et al. (2009), vit

freezing
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Prospective randomized comparison of human oocyte
cryopreservation with slow-rate freezing or vitrification

Qocyte survival and functionality following cryopreservation by slow-rate freezing/thawing or vitrification/warming.

Slow-rate freezing/thawing Vitrification/ warming P value
Thaws/liquefactions cycles 30 48 NA
Oocytes thawed/warmed 238 349 NA
Oocyte thawed/warmed per treatment (mean £ SE) 79405 73+£03 NS (P=.3)
Survival TO (%) 159/238 (67%) 281/349 (81%) P<.001
Survival T4 (%) 155/238 (65%) 260/349 (75%) P<.01
=eremiswritrno cocytes for ICSI (#) 3 0 NA
Fertilization (%) 104/155 (67%) 200/260 (77%) P<.03
Patients with no fertilization (n) 2 1 NA
“Cleavage D1 to D2 (%) 74/104 (71%) 168/200 (84%) P< .01
Patients with no cleavage (n) 5 0 MNA
Patients with embryos arrest D2 (n) 1 0 MNA
Patients with no ET (n) 11 1 NA
Biochemical pregnancies/thaw or warming cycle (%) 5/30 1LY 3 (483 P<.01
Clinical pregnancies/thaw or warming cycle (%) 4 P<.02
Clinical pregnancies/oocytes thawed or warmed (%) 4/23 P<.03

Note: NA = not applicable; NS = nonsignificant; Survival TO = number of oocytes surviving cryopreservation immediately after thaw/warming solution ex-
posure; Survival T4 = number of cocytes surviving cryopreservation after 4 hours of incubation at 37°C following thaw/warming; ICS| = intracytoplasmic
sperm injection; D1 = day 1 (day 0 = day of insemination); D2 = day 2; ET = embryo transfer.

Smith. Freezing and vitrification of oocyres. Fertil Steril 2010,

Smith Fertil Steril 2010



Five years' experience using oocyte
vitrification to preserve fertility for
medical and nonmedical indications

Juan A Garcia-Velasco, M.D_, =2 lavier Dcmlngo M.D.® ANna Cobo, Ph.D.. S Maria Martinez, M. D=
Luis Carmona, M_D_,b arnd Antonlc:- Pellicer, NI . D

2 IWi-Madrid, Madrid; P 1IVi-Las Palmas, Las Palmas; © IWi-valencia, Walencia; and “ Rey Juan Carlos University, Madrid, Spain

Objective: Toecwvaluate the results ofcomrolled owvarian hy perstimulation (COH) for oooyte vitrification o preserve fercility for medical
and nonmedical indications.

Design: A retrospective, multicenter, observational study performed between March 2007 and June 2012,

Setting: University-affiliated infertility clinics.

Patient{s): Of 560 nononcological patients and 475 oncological patients, we performed 1,080 ococyte wvitrification cycles, 725 for
nonmedical reasons and 255 in patients affected with cancer. Cycle outcome is presented, including 30 women who returmned to use
their frozen eggs with, 20 pregnancies obtained, 6 new borns, and 8 ongoing pregnancies.

Imnmnterventions): Controled owvarian hyperstimulation, oocyte retriewval, warming of oocytes, and ET in those who already came hack.
Main Outcome Measume(s): Days of stimulation, total dose of gonadotrmopins, estrogen (E) and P levels, number of oocytes retriewved
and wvitrifred,, pregnancy rate (PR

Hesl.llt{s]: Comparable results were obtained in both groups of paticnts, with lower total dose of gonadotropins used and lower serum
E; lewvels in patients affected with cancer. Frozen/thawed ococytes performed similarly in both groups.

Conclusion(s): Patients who vitrify eggs for medical or nonmedical reasons perform similady, as absel:ved in this large series. This
technigue offers realistic expectations to both groups of patiemnts to have a child with their
own eggs. These data could be used to adeguately counsel owur patients. (Fertil Steril®
201 2:;99:1994—9,. ©2013 by American Society for Reproductive Medicine. )

Key Words: Fertiligy preservation, oocyte vitrification, cancer, social freezing, newborns
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TABLE 1

Summary of findings and methods d in the stud included.

Authors/year (reference)

Rienzi et al Caoc et al Cobo et al
Parameter Smith et al. 2010 (34) 2010 (10) 2009 33) 2008 (S5) Cobo et al. 2010 (6)
Study period Jan 2005—Apr 2009 Sep 2008 Mar 2009 Not stated Dec 2008—Nov 2007 Nov 2008-Sep 2009.
Country Bra=il itaty China Spain Spain
Intervention \itrification vs. SF Vitrification vs. fresh Virification vs. SF Vitrification vs. fresh Virification vs. fresh
Patients {oocytes) 48 (349) 40 (124) e92) 30(231) 205 (3285)
unde -
Patients {oocytes) 30(238) == (123) = =
undergoing SF
Patients {oocytes) — 40 (120) — 30(219) 289 (3,185)

Slow freezing protocol

Oocyte assessment
Embryo assessment

Day of ET
Oocyte sunvval rate (26)
Ciinical pregnancy rate (26)

rFSH + antagonist

MCG (250 sg)
75%EG + 7.5%
DMSO + 12% SSS.

Cryotip
ISMPROH +03 M
sucrose + 1296 SSS

MIT: 745; SF:-65.1
WVIT: 383; SF:21.0

CG (10,000 UI)
15% EG + 15%
DMSO +~ 0.5 M

o5.8
WVIT: 385; FRESH: 43 .5

hMG + agonist
(Jlong protocol)™

2?7
159 EG + 15% PROH
+ 0.5 M sucrose.
Cryoleaf
1SMPROH +03
sucrose + 309 SSS
Mambr ane mor phology
Number, size, and
fragmentation degree
of blastomeres

VIT:91.8; SF-61.0

FSH or hMG + agonist
{long protocol)

MCG (10,000 UI)
15% EG + 15% DMSO
-+ O0.5SM sucrose.

Cryotop

ZFP, cytoplaam, ocolema
Number, size, and
fragmentation degree
of blastomeres
3

95.9
MT: 652; FRESH: 100

rFSH or hMG + agonist
(long protocol)

HCG (10,000 W)

15% EG + 15% DMSO
-+ 0.5 M sucrose. Cryotop

ZP, cytopiasm, colema
Number, size, and
fragmentation degree
tomeres
3

o225
VIT: 554; FRESH: 556

Noter DMSO — darnetind suliosade; ZP — rzona palucGds, VIT — varficason: EG — aetfpiene giycd: SSS — synthatic serun subsStute; PROMH — propanedsa.
= The suthars of the odginal manuscaipt refer ©© “a long pratocol” and 1o "down-reguistion with a GnRlH antagonist ™ which & probably a typograpisc mstaka, alfiough we weare unable to chack this poirt with e

Aauthor=s.

Cobo. AMesa amalysis of the wse of oocyse oificaton Fersil Sl 2015




Iapie 1l Chnical OUtComes o1 Tresn, ana warming cycies according to remale age.

Overall <34 years

Fresh cycles: dinical outcomes

Mo of cycles I82 7l

Ma. of ET I72/181 (94.5) 66/71(71.6)

Clinical pregnancy rate per cycle 777182 (42.3) 32/71 (44.4)
T ey Ty Ta perEl 774172 (44.8)° 31/66 (48.5)

Implantation rate 101/435 (3.2 46/153 (30.0)

Abortion rate 97 (11, 3/31 (34)

Ongoing pregnancy rate per fresh cycle 68/182 (37.4) 29/72 (40.3)

waing Implantation rate 90/435 (20.7), 42/153 (17 4

Warmed cycles: clinical outcomes

Mo, of eycles 115 37
e — 111 (%6.5) 35/37 (94.6)

Clinical pregnancy rate per cycle 35/115 (30.4)" |7/37 (45.9)

Clinical pregnancy rate per ET 35/111 (3158 17735 (48.6)

Implantation rate 43/266 (16.1) 21477 (17.3)

Abortion rate 6/35 (I7.1) 117 (3.9)

Pngaing pregnancy rate per warmed cycle
Ungoing implantation rate

35/266 {13.2)°

15-17 years

48
46/48 (95.8)
21/48 (45.8)
12/46 (47.8)
29/116 (25.0)
212 (9.0)
20/48 (41.7fF
26/116 (224"

30

29/30 (96.7)
7/30 (233)
7/29 (24.1)
B/73 (109)
3/7 (418)
4/30 (133"
5/73 (6.8)"

38-40 years

41
40/41 (97.6)
18741 {439)
18/40 (45.0)
2/112(187)
3/18 (167)

15/41 (36.6)
1B/112 (16.1)

30

30/30 {100)
7/30 (13.3)
7/30 (233)
3775 (12.0)
1/7(143)
6/30 (20.0)
B/75 (10.7)

41=43 years

2l
20/21 (952)
5/21 (238)
5/20 (25.0)
5/54 (3.2)
1/5 (200)
4721 (19.0)

4/54 (7.4)

8

17/18 (94.4)
4/18 (122)
4718 (22)
5741 (122)
/4 (15.0)

[ tzae expressed a5 absolute and percentage freguency. ET, embryo transiier,
| ep s

Ubaldi.; Human Reprod 2010



Elective Fertility Preservation
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Elective fertility preservation

CLBR according to age (=35 vs =36) and N2 oocytes consumed

— =3Svy
=36y

1.0

[ =
—
L o.a—
-~ -
0.2 +
-
-
=
o.0— -
o s 10 1s 20 s 30
N2 consumed ococytes
=35 years old =36 years old
N°°ococytes CLEBR (1C95%) N°°ococytes CLEBR (959 C)1)
S 15,4 (-4.2-35.0) S 5.1 (-0.6-10.7)
8 40.8 (13.2-68.49) 8 19,9 (8.7-31.1)
= 50,6 (31.6-79.6) S 25.8 (12.7-38.9)
10 60.5 (34.5-89.5) 10 29.7 (15 .2-34.2)
15 85.2 (60.5-100) 11 35.6 (18.4-52.8)

Cobo Fertil Steril 2016



Table Ill Primary and secondary outcomes measures: fertilization, pronuclear morphology, embryo development and
embryo morphology of fresh and vitrified sibling oocytes

Fertlization (2PMN) per sibling cocyte

Fertilizaticn (2PN) per injected oocyte
Mormal 2PN morphology

I PN oocytes

3PN

Degenerated oocytes post-1C51

Excellent quality embryos

Zood quality embryos

Fraesh 1CSI

100120 (83.3)"

1004120 {B3.3)*
96/ 100 (96.0)°
3/120 (2.5)°
| £120 (083"
I /120 (083"

527100 {(52.m¢
318/100 (38.00°

Yitrified WWarmed

IESI (%)

957124 (76.6)°

95/120 (79.2)"
86/95 (90.5)°
&6/120 (5.00"
27120 (1 .66)"
47120 (3.349)°

45,95 (31.6)°
41495 (43.2)°

Absolute difference
(%) (95% C1)

~ 4,17 (— 140 t0 5.7)
~5.47 (~ 13.4 to 1.84)
2.5 (—2.82 to 8.22)

0.83 (—3.09 o 5.1)
251 (— 1.75 to 7.47)

~0.43 (— 142 to 13.3)
5.16 (—B8.49 to 1B.6)

—6.73 (— |56 1t 3.39)

OR (5% CI) P
0.65 (0.33 v 1.29) .20
0.76 (0.37 to 1.53) Q.50
0.39 (0.08 to |.47) &
.05 (0.42 to 1'L9) Q.50
201 (D10 119.9) i

4.08 (0.39 vo 203.5) 37

0.98 (0.53 to 1.79)
1.24 (0.67 to 2.28)

air/ poor quality ermbeyos

107100 {10.09"

3/95 (3.16)"

~6.84 [~ 4.6 to 0.42)

0.29 (0.05 to 1.19)

*Percenzages, expressed per warmed cocyTe.
"Percantages, expressed par inserminated oocyte.

“Percanzges, expressad per 2PN fertilized cocye.

“Percentages, expressed per cleaved oocyte,

Table Il Cumulative ongoing pregnancy rate after the fresh cycle, first warming cycle and second warming cycle

according to female age.

Fresh cycle

(25% CI) (31.2-45.1)
24/182 (51.6%)
(44.4~58.8)

F7S182 (33.3%)

I warming cycle
(35% CI)

Il warming cyce

68/182 (37.4%)

29/72 (40.3%)
(29.7-51.9)
45772 (62.5%)
(50.9-72.8)

20748 (41.7%)

{28.8-55.8)
23/48 (47.9%)
(34.4-61.7)
24/48 (50.0%)

15541 (36.6%)

(23.6-52.0)
20/41 (48.8%)
(34.2-63.6)
21 /41 (51.2%)

4721 (19.0%)
(7.8-40.3)
6/21(28.6%)
(13.9-50.2)
7/21 (33.3%)"

Crata are expressed g absolute, percentage freguency and 5% CL

P e 0LD06.




Ongoing and cumulative pregnancy rate after cleavage-stage versus
blastocyst-stage embryo transfer using vitrification for
cryopreservation:Impact of age on the results

D3 group (n=96) DS group (#=58) Stagsocal
simnificance
Puscnes with no ongomy pregismcy m fiesh IVE 657 % (2335) 544 2 (1833} 10347
with v ficd embryos

Paticnes going theough VET &7 % (20/23) 888 2 (161N Pp=0_369
No. VET mansfesypacent 1.1 +0.6 (2220) 1.5+09 (24163 0236
No. Embryos tansfeorod’ oyl 1. 7+04a7 1.33+0.48 p—0.02
Embryo survival regc TEE 2 (3747) 82.1 %% (32/39} F o LA
Chnical pregnancy rae’ VET cycle SO % 122) 41.6 2<(1v23) 20571
Impianration rawe 432 % (1637 344 %2 (1132) p=0.432
MiscGunauc ree 18.1 26 ¢(211) 20 %G (2710) p—0916

454 % (511) IO"G (110

Malzple pregrosicoy rate

P=0A472

Thable 5 Pregmancy oucoms depending o ags

< 35 yoars old >3 vears oid

Dy 3{a=15) Dy 5 (n=2T) iy 3 (w=317 Dy 5 (m=131)
hnigal prepnancy mie’ fresh IV opcle A (T 15) 51,8 %% (14727) 29 M W31 SAH % (1T A)aA
Cmgoing premuancy mee! fesh 1VF eyele 133 W (W15 3T S 2T 197 %6 (630 484 % (153 k
Cumulatve onpgoing pregnamcy rmie / padant({fresh — YVET) 20 % (1X15) 535 % (1572 258 %5 (831 58 % (183
_~||'l—l:.1]""?'
b p =000 14
cp-ol

Fernandez-Shaw 2015



Single-embryo transfer of
vitrified-warmed blastocysts yields
equivalent live-birth rates and
improved neonatal outcomes
compared with fresh transfers

Singleton neonatal outcomes for fresh and vitrified-warmed blastocyst transfers,

Fresh Vitrified Pvalue
Maternal age’ 348436 8 +40
Median (QR) 35.1(32.1-378) 35.0(32.1-378) 858
Gestational age” (wk) 390422 393420
Median (QR) 39.4(38.4-403) 39.4 (38.8-40.6) 047
Preterm birth rate 44507 (8,7%) 13229 (5.7%) 158
Livesbirth wengm" (0) 3,296 4 563 3441 & 554

DwbithweRh 0765 10229 (4%

eonatal death rate 11507 (0.2%) 1229 (0.4%)
Roy Fertil Steril 2014
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human CASE REPORT Infertili
reproduction erty

Live birth after allografting of ovarian
cortex between genetically
non-identical sisters
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()varian cortex transp]amaﬁon: 0l repomd live births brings “Comespondence address. Tel: +32.2.76495.01; Fax: +32.2764.95.07; E mai: acques dornez@ucowainbe
the success and worldwide expansion of the technique towards R e
muﬁne clinical practice ABSTRACT: Aggressive chemotherapy generally results in the loss of both endocrine and reproductive functions. f the patient has not

undergone previous oocyte, embryo or ovarian tissue cryopreservation, orthotopic allotransplantation of fresh ovarian tissue from a geneti-
cally non-identical sister may be considered. Here, we describe a case report. The patient, aged |5 years and presenting with homozygous
Jacques Donner"+ Marie-Madeleine Dilmans® sickle cell anemia, underwent chemotherapy (busulfan, cyclophosphamide) and total body irradiation before bone marrow transplantation,
the donor being her HLA-compatible sister. HLA group analysis later revealed complete chimerism. When the patient was 32 years old,
ovarian allografting was performed, with the ovarian tissue donor being the same sister who had already donated bone marrow. The
goal was to restore ovarian activity and natural fertlity. No immunosuppressive therapy was administered. No sign of rejection was
observed. Restoration of ovarian function was achieved 3.5 months after transplantation, as proved by the first estradiol peak and follicular
development detected by ultrasound. After 9 months of regular ovulatory cycles, IVF was amempted because proximal tubal stenosis
(unknown at the time of grafing) could not be repaired by tubal reanastomesis. Afier stimulation, three cocytes were retrieved. Two
embryos were obtained. One embryo was frozen and the other was transferred, resulting in an engoing pregnancy. The patent delivered
a healthy baby girl weighing 3.150 g at 37 2/7 weeks of gestation.
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IVM Oocytes

Cumulus Cell Expansion

Retrieval of oocytes from non-or
minimally- stimulated ovaries followed by
IVM / ICSI / Embryo Transfer
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Hippo signaling disruption and Akt stimulation of
ovarian follicles for infertility treatment
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Activation of follicle growth in vitro

Ovarian cortical

In vitro activation
of follicles

Autotransplantation
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Not only to be able to produce babies when needed

but also to potentially postpone menopause

and avoid the sequalae of loss of endogenous hormones

either autologous or allogenic

Isolated
follicles

Excision of
L ovarian tissue

Ovarian

i } cortical tissue
Ovarian tissue

cryopreservation
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Impaired receptivity and Implantationin women with
endometriosis,adenomyosis

« Abnormally expression of endometrial receptivity biomarkers

Table 1 Implantation factors with altered concentrations in adenomyosis-associated infertility.

Publications Factors affected Effect

Goteri et al. (2009) Hypoxia-inducible factor-1ox (HIF-1a) Increased
Yang et al. (2006) Interleukin-6 Increased
Ulukus et al. (2006) Interleukin-8 receptor CXCR1—CXCR2 Increased
Wang et al. (2009) Interleukin-10 Increased
Li et al. (2006), Tokyol et al. (2009) Matrix metalloproteinases (MMP2 and MMP9) Increased
Li et al. (2006), Goteri et al. (2009) Vascular endothelial growth factor Increased
Li et al. (2006) Microvessel density (MVD) Increased
Yen et al. (2006), Xiao et al. (2010) Leukaemia inhibitory factor (LIF) Decreased
Yen et al. (2006) Interleukin-11 Decreased
Yen et al. (2006) LIF-receptor « Decreased
Fischer et al. (2011) HOXA10 Decreased
Wicherek (2009) RCAS1 Decreased
Lessey et al. (2006) Cytochrome P450 Increased
Ota et al. (1999) MNitrogen oxide synthase, xanthine oxidase, Increased

superoxide dismutase
Igarashi et al. (2002) Catalase Increased




Novel Therapies

Endometrial injury
Periferal blood monocytes culture
Cumulus cell culture

Intrauterine G-CSF (Granolocyte Macrophage Colony
Stimulatin Factor) Perfusion

Embryogen (G-CSF cointaining culture media)/Cumulus
Cell Co-Culture

Embryogen/intrauterine GM-CSF perfusion
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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
Age

Social,pyschoclogical and financial issues



2.4.4 Surgery for treatment of pain associated with ovarian endometrioma

Clinical evidence

nd co-workers reviewed two RCTs comparing laparoscopic excision of
(3 cm or larger) to drainage and coagulation by bipolar diathermy
a, et al.,, 1998, Hart, et al., 2008). Both studies demonstrated lower
a and dyspareunia after cystectomy compared to drainage and

fewer cyst recurrences with the excisional approach. Need for further
1-menstrual pain were less likely after cystectomy.

not included in the Cochrane review compared cystectomy with CO2
SCIENCE MOVING

«d that recurrence of cysts was more common at 12 months, but not at
SEADI
PEOPLE rization, and that the time to recurrence was shorter, compared to

cystectomy u’fagmﬁa%%@@ 5011}.

Another recent RCT looked at direct stripping of endometrioma at the original adhesion site
compared to circular excision at the initial adhesion site followed by stripping (Mossa, et al., 2010).
This trial showed that initial circular excision followed by stripping was quicker, had shorter
haemostasis times and had higher complete excision rates. However, the recurrence rates were not
different. The average cyst size was bigger in the direct stripping group and blinding was unclear,
hence the results should be interpreted with caution. Risk of ovarian failure after bilateral ovarian
endometrioma remaval is reported to be 2.4% (Busacca, et al., 2006).

Conclusion and considerations

Cystectomy is superior to drainage and coagulation in women with ovarian endometrioma (2 3cm)
with regard to the recurrence of endometriosis-associated pain and the recurrence of
endometrioma. Cystectomy is probably more effective than CO: laser vaporization in women with
ovarian endometrioma (=3cm) with regard to recurrence of endometrioma.

Although the three RCTs on which the recommendations of this section are based (Alborzi, et al.,
2004, Beretta, et al., 1998, Carmona, et al., 2011} included patients with endometriomas of 3cm or
larger, surgical treatment of smaller endometriomas is also recommended for the treatment of pain,
based on the studies included in section 2.4a (Jacobson, et al., 2009). Whilst superiority of excision
over drainage and coagulation/ablation can be expected, possible difficulties in removal of very small
endometriomas should be kept in mind due to lack of a clear surgical plane.

Recommendations

4.3.2 Surgery prior to treatment with ART in women with ovarian endometrioma

Clinical evidence

With regard to the surgical therapy for cysts, a Cochrane review based on four randomized trials
involving 312 women, concluded that laparoscopic aspiration or cystectomy of endometrioma prior
to ART does not show evidence of benefit over expectant management with regard to the clinical
pregnancy rate (Benschop, et al., 2010).

A systematic review confirms these results, but states that excision is more favourable than drainage
with regard to recurrence of the endometrioma and of pain, and with regard to spontaneous
pregnancy (Hart, et al., 2008). Other smaller cohort studies show partly contradictory results. In one
cohort study the conclusion was drawn that cyst wall vaporisation does not impair IVF outcome
(Donnez, et al., 2001). There is a need for more randomized controlled trials in order to answer the
question as to whether small ovarian endometriotic cysts should be removed prior to ART.

Conclusion and considerations
Laparoscopic ovarian cystectomy in women with unilateral endometriomas before ART may not be
useful in improving cycle outcome. This conclusion is drawn from several studies but is weak because
of limited consistency in the interpretation of the results. Based on no difference in pregnancy rate,
some authors advise cystectomy, whereas others advise caution with surgery because of the possible
harmful effect on ovarian reserve.

Clinical evidence and recommendations on surgery for pain in women with ovarian endometrioma
are discussed in section 2.4d.

Recommendations

In infertile women with endometrioma larger than 3 c¢cm there is no
evidence that cystectomy prior to treatment with assisted reproductive

When performing surgery in women with ovarian endometrioma,
clinicians should perform cystectomy instead of drainage and coagulation, A
as cystectomy reduces endometriosis-associated pain (Hart, et al., 2008).

A
technologies improves pregnancy rates. (Benschop, et al., 2010, Donnez, et al.,
2001, Hart, et al., 2008).
In women with endometrioma larger than 3 ¢cm, the GDG recommends
clinicians only to consider cystectomy prior to assisted reproductive GPP

technologies to improve endometriosis-associated pain or the
accessibility of follicles.

Clinicians can consider performing cystectomy rather than CO2 laser
vaporization in women with ovarian endometrioma, because of a B
lower recurrence rate of the endometrioma (carmona, et al., 2011).

The GDG recommends that clinicians counsel women with
endometrioma regarding the risks of reduced ovarian function after
surgery and the possible loss of the ovary. The decision to proceed | GPP
with surgery should be considered carefully if the woman has had

previous ovarian surgery.
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