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Amag: Bu galismanin amaci endometriomasi olan infertil hastalarda kontrollii over-
yen hiperstimilasyon 6ncesi endometrioma aspirasyonu ve etanol ile skleroterapi
isleminin ICSI sonuglarina olumlu etkisi olup olmadigini arastirmaktir.

Materyal ve Metod: GnRH antagonist protokoldi ile kontrollii overyen stimulasyon
tedavisi 6ncesi endometrioma aspirasyonu yapilan 103 hasta ile endometrioma as-
pirasyonu yapilmayan 405 hastanin siklus zellikleri ve gebelik sonuglari retrospektif
olarak karsilastirildi.

Bulgular: Iki grup arasinda toplanan oosit sayisi, metafaz Il oosit sayisi, fertiizasyon
oranlari ve iyi kaliteli embriyo oranlarinda istatistiksel olarak anlamli bir fark saptan-
madi. Klinik gebelik oranlari, implantasyon oranlari ve canli dogum oranlarinda da iki
grup arasinda anlamli bir fark bulunmad. Skleroterapi uygulanan grupta intraperito-
neal kanama, peritonit, overyen abse veya intestinal perforasyon gibi major herhangi
bir komplikasyon izlenmedi.

Sonug: Bu ¢alismada GnRH antogonist protokolti ile kontrollii overyen stimulasyon-
dan hemen 6nce yapilan endometrioma aspirasyonu ve etanol ile skleroterapi isle-
minin ICSI sonuglarina olumlu bir etkisi saptanamamistir. Bunun yaninda literattirde
etanol skleroterapisinin GnRH agonist protokolleri ile uygulandigi taktirde daha olum-
lu sonuglar verebilecegine dair yayinlar mevcuttur. Kolay uygulanabilen ve komp-
likasyon orani diistk olan bu prosediirin yumurta toplama iglemini zorlastiracak
biiylikliikte endometriomasi olan veya siddetli agri sikayeti olan hastalarda cerrahiye
alternatif olarak kullanilmas onerilebilir.

Anahtar kelimeler: etanol skleroterapisi , endometrioma aspirasyonu, infertilite, tlip
bebek tedavisi

INTRODUCTION

Endometriosis, defined the presence of endometrial glands
and stroma outside of the uterine cavity, is encountered in
25-50% of women with infertility(1,2). Endometriosis is thou-
ght to cause infertility through distortion of tubal anatomy,
ovarian damage, altered endometrial receptivity and impai-

ABSTRACT

Objective: The aim of the study was to determine whether endometrioma aspiration
and alcohol sclerotherapy performed prior to controlled ovarian stimulation has any
beneficial effects on ICSI outcomes in patients with endometriomas.

Materials and Methods: The cycle characteristics and pregnancy outcomes of 103
patients with endometriomas who underwent ethanol sclerotherapy on day 2 of the
controlled ovarian stimulation with a gonadotropin antagonist protocol were retros-
pectively compared with the cycle characteristics of 405 patients with endometrio-
mas who did not receive scleroterapy before stimulation.

Results: No statistically significant difference was observed in the number of ret-
rieved oocytes, metaphase Il oocytes, fertilization and good quality embryo rates
between the two groups. The clinical pregnancy rate, implantation rate and live birth
rates were similar among the two groups. No major complications including intra-
peritoneal haemorrhage, peritonitis, ovarian abscess or intestinal perforation were
recorded.

Conclusion: The results of the present study indicate that ethanol sclerotherapy
does not improve ICSI outcomes when performed right before ovarian stimulation
and without concomittant GnRH analogue administration. Since it is a simple outpa-
tient procedure without significant complications, ethanol sclerotherapy may be per-
formed prior to IVF as an alternative to surgery to improve the accessibility of follicles
and monitoring of follicle growth in patients with large endometriomas and for those
patients with intractable pain symptoms, without decreasing the ovarian reserve.

Keywords: ethanol sclerotherapy, endometrioma, aspiration, IVF, infertility

red sperm-oocyte interaction as a result of chronic intrapelvic
inflammation and fibrosis(3-5).Women with ovarian endomet-
riosis undergoing treatment with assisted reproductive tech-
nologies (ART) have been shown to have a higher likelihood
of decreased ovarian reserve, reduced oocyte quality, low
response to controlled ovarian stimulation and higher cycle
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cancellation rates when compared to women without endomet-
riomas(6,7). The mechanical pressure of the endometrioma on
ovarian tissue is thought to compromize follicle development by
decreasing intraovarian blood flow and reducing the space for
follicle growth(8). The inflammation and oxidative stress me-
diated by the ectopic endometrial tissue is thought to damage
follicles and interfere with oocyte maturation(9-11). Furthermo-
re, the presence of large endomertriomas have been shown to
interfere with follicle monitorization during ovarian stimulation
and hamper access to follicles during the oocyte pickup proce-
dure(8). In an effort to reduce the negative impact of endomet-
riomas on in vitro fertilization(I\VF) outcomes, surgical excision
prior to ART has been performed widely in the recent past(12-
14). However, since it was shown in recent years that it resulted
in decreased ovarian reserve without improving IVF outcomes,
surgical endometrioma excision has been restricted to be used
only in the presence of a large endometrioma likely to hamper
oocyte retrieval or if the patient is suffering from severe pain
symptoms(15-18).

Ultrasound guided aspiration of endometriomas with sclerot-
herapy has emerged as a less invasive alternative to surgery
to improve in vitro fertilization outcomes without decreasing
ovarian reserve(19-21). Endometrioma sclerotherapy involves
the aspiration of the fluid within the endometrioma, followed by
the injection of a sclerosing agent into the cyst cavity. The in-
jected agent may then be reaspirated or left to retain inside
the cyst. Sclerosing agents are thought to act by damaging the
epithelial lining of the cyst by inducing inflammation and fibro-
sis(22). Agents such as methotrexate, ethanol and tetracycline
have been reported in the literature to be effective in reducing
endometrioma recurrences when injected inside the cyst ca-
vities(23-26). However studies on the ability of sclerotherapy
in improving IVF outcomes when performed before controlled
ovarian stimulation have provided controversial results.

In the present study we aimed to present our 6 year experience
on endometrioma aspiration and alcohol sclerotherapy perfor-
med prior to controlled ovarian stimulation and determine if this
procedure has any beneficial effects on IVF outcomes.

MATERIALS AND METHODS

The medical records of infertile patients diagnosed with endo-
metrioma who underwent contolled ovarian stimulation at the
Fulya Bahceci IVF Centre in Istanbul between January 2013
and January 2019 were reviewed retrospectively. The approval
of the Uskudar University ethics committee was obtained.
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The inclusion criteria for the study were: age between 20 and
40, a body mass index(BMI) of 18 to 30kg/m2, regular menst-
rual cycle lengths of 21-35 days, the presence of unilateral or
bilateral endometriomas with a minimum mean size of 25mm
on transvaginal ultrasonography detected on at least two oc-

casions.

The typical ultrasound features used to define an endometri-
oma were the presence of a homogeneous hypoechoic appe-
aring unilocular cystic mass with diffuse internal echoes. Pa-
tients with ultrasonographic features suggestive of cysts other
than endometriomas(including solid components, septations,
papillary projections, calcifications), those with a prior history of
endometrioma resection or additional causes of infertility such
as polycystic ovary syndrome, severe male factor infertility or
chromosome abnormalities were excluded from the study. Only
the first stimulation cycles of each patient at the centre were
included in the analyses.

At our centre, endometrioma aspiration and alcohol sclerote-
rapy prior to controlled ovarian stimulation is offered to patients
by certain infertility specialists with the aim of improving ART
results, while other specialists do not practice this intervention.
Patients who chose to undergo endometrioma aspiration and
alcohol sclerotherapy before stimulation were placed in group
1 and those who did not undergo endometrioma aspiration
were placed in group 2.

Vaginal endometrioma aspiration was performed under general
anesthesia on day 2 or 3 of the menstrual period. After disin-
fection of the vagina with povidone solution a 16 gauge 33 cm
needle was inserted through the guide of a transvaginal ult-
rasound probe into the endometrioma cavity and the contents
were aspirated. The cyst cavity was flushed with 95% alcohol
solution and aspirated several times. All patients received an-
tibiotic prophylaxis with 1g oral azithromycin on the day of as-
piration.

Controlled ovarian stimulation using the gonadotropin releasing
hormone(GnRH) antagonist protocol was initiated on the same
day as the endometrioma aspiration. Recombinant human FS-
H(Gonal-F® 900IU; Serono, France) plus Merional, and Cetro-
tide were used for ovarian stimulation. Ovulation was triggered
using recombinant human chorionic gonadotrophin(HCG; Ovit-
relle®; Serono, France) with or without 0.1 |U of gonapeptyl.
Medication doses were adjusted according to the age, BMI
and ovarian reserve of patients. Oocytes were retrieved under
transvaginal ultrasound guidance 35 hours after triggering of
ovuation. Mature oocytes were fertilized by intracytoplasmic
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morphologically selected sperm injection(IMSI). Embryo quality
was assessed on days 2, 3, 4, 5, or 6 following oocyte pick up
and all transferrable embryos were frozen. The stage(cleava-
ge or blastocyst stage) at which the embryos were frozen was
determined depending on the number and quality of available
embryos.

Cleavage stage embryos were graded according to the Istanbul
consensus(27). Blastocyst stage embryos were scored accor-
ding to the Gardner and Schoolcraft grading system(28). The
embryos were considered suitable for cryopreservation on the
5th or 6th day if they were full or expanded blastocysts with a
type A to C inner cell mass and a type A to C trophectoderm.

Cleavage stage embryos were considered to be good quality if
the blastomeres were uniform and had less than 20% fragmen-
tation. Embryos with uneven blastomeres or fragmentation of
at least 20% were considered to be of moderate quality. Blas-
tocysts were considered to be good quality if they were fully
expanded and the inner cell mass and trophoectoderm were
type A or type B. All blastocysts with type C inner cell mass or
trophoectoderm were considered to be of moderate quality.

All patients underwent frozen-thawed embryo tranfers following
hormonally prepared cycles. Oral estradiol(E2, 4 mg/d) was
initiated in a sequential step-up regime on the 2nd day of the
menstrual period, with dose increments of 2 mg every four
days, up to a maximum dose of 8 mg/day. Patients underwent
ultrasound examination and serum progesterone(P4) measure-
ments on the 12th or 13th day of E2 treatment. Intramuscular
progesterone 100 mg/daily was initiated if the serum P4 level
was below 1.5pg/dl and the endometrial lining appeared trilami-
nar with a thickness ranging between 7 to 14mm. Blastocysts
were transferred on the 6thday of progesterone exposure.

The vitrification and warming procedures were performed using
commercial vitrification kits(Vit Kit®-Freeze, 90133-SO and Vit
Kit®-Thaw, 90137-SO, Irvine Scientific, CA, USA). The thawed
embryos were assessed for viability and were transferred under
ultrasound guidance using soft catheters.

Serum beta-human Chorionic Gonadotropin(3-hCG) levels
were measured 12-15 days following embryo transfer. If the
pregnancy test was positive, oral E2 was continued until a fetal
heartbeat was visible on ultrasound and intramuscular proges-
terone was administered until 10 weeks of gestation.

The primary outcome of the study was the implantation rate
defined as the number of gestational sacs on ultrasound at
4-5th weeks of gestation divided by the number of embryos
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transferred. Secondary outcomes were the clinical pregnancy
rate and live birth rate defined as the presence of a fetal heart
beat at 6-7th weeks of gestation and live birth of a neonate after
24 weeks of gestation, respectively. Ongoing pregnancy was
defined as fetal heart activity and adequate growth at 12 weeks
of gestation.

Statistical analyses

Data were analysed using the Statistical Package for the Social
Sciences software(IBM version 21.0, USA). The normality of
data was evaluated using histograms and Kolmogorov—-Smir-
nov test. Mann-Whitney U test was performed to compare
continuous variables that were not distributed normally. Fisher
exact or Pearson’s chi-square test was performed to compare
categorical variables. A p value below 0.05 was considered to
be statistically significant. Data are given as median(range),
median(25th-75th percentile), or number(percentage).

RESULTS

A total of 553 patients were included in the study, 103 of whom
underwent endometrioma aspiration with ethinyl alcohol scle-
rotherapy prior to stimulation. The remaining 405 patients un-
derwent ovarian stimulation without prior endometrioma aspi-
ration.

The median age of patients involved in the study was 35 ye-
ars and the average duration of infertility was 4 years. Out of
the 553 patients involved in the study, 343 had unilateral, and
210 had bilateral endometriomas. The clinical characteristics
of patients are shown in Table 1. There were no significant
differences in the age, duration of infertility, BMI, antral follicle
count(AFC) or size of endometriomas between the two groups.



Table 1. Comparison of patient characteristics

Aspiration Group Control Group p
(n=103) (n=450)
Age (years)
35 (30-38) 35 (31-38) NS
Body mass index (kg/m?)
23.5(21.4-26.3) 23.6 (21.4-27.1) NS
Duration of infertility (years)
4 (3-6) 4(3-5) NS
Antral follicle count
9 (6-13) 9 (5-14) NS
Size (mm)
4(3.5-4.5) 4 (3.5-4.5) NS
Bilateral endometriomas
Unilateral % (n) 64.1% (66) 61.6% (277) NS
Bilateral % (n) 35.9% (37) 38.4% (173)

All values are median (25th-75th percentile).
NS: Not significant (p > 0.05)

The median diameter of endometriomas in the aspiration group
were 4 cm in both the aspiration and the nonaspiration groups.
Out of the 103 patients in the aspiration group, 20 patients’ cyc-
les were cancelled. In the nonaspiration group, 100 cycles out
of 450 had to be cancelled. The cycle cancellation rates and
reasons for cancellation are presented in Table 2.

Table 2. Comparison of cancellation rates between the groups.

Aspiration Group Control Group p
(n=103) (n=450)
Cancellation rate 22.3% 21.1% NS
Reasons for cancellation
No retrieved oocytes 7.8% 2.9%
No metaphase-2 oocytesi 2.9% 1.3% NS
Fertilization Failure 2.9% 6.4%
Cleavage arrest 8.7% 10.5%

NS: Not significant (p > 0.05)

The ART outcomes were compared between patients who un-
derwent embryo transfers. Comparison of ART outcomes are
shown in Table 3. No statistically significant difference was ob-
served in the number of retrieved oocytes, metaphase Il oo-
cytes, fertilization and high quality embryo rates. The clinical
pregnancy rate, implantation rate, clinical pregnancy rate and
live birth rates were similar among the two groups.
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Table 3. Comparison of in vitro fertilization (IVF) treatment out-

comes.
Aspiration Group | Control Group
(n=83) (n=350) P
Embryo transfer day NS
Embryo transfer day (2-4) 22.9% 27.4%
Embryo transfer day (5-6) 77.1% 72.6%
Embryo quality NS
Good 44.6% 43.2%
Moderate 55.4% 56.8%
Double embryo transfer rate 25.3% 30.6% NS
Number of retrieved oocytes* 8 (1-28) 10 (1-26) NS
Number of MII oocytes* 7 (1-23) 8 (1-26) NS
Number of 2PN embryos* 5(1-21) 6 (1-25) NS
Clinical Outcomes
Positive Beta-hCG rate 67.5% 70.3% NS
Implantation rate 60.2% 61.7% NS
Clinical pregnancy rate 56.6% 58.6% NS
Live birth rate 51.8% 52% NS

*Values are median (range).
NS: Not significant (p > 0.05)

No major complications including intraperitoneal haemorrhage,
peritonitis, ovarian abscess or intestinal perforation were recor-
ded.

DISCUSSION

In the present study, no difference could be detected in the
IVF outcomes between patients with endometriomas who un-
derwent aspiration with alcohol sclerotherapy and those who
did not receive any intervention.

A recent metaanalysis investigating the effect of sclerotherapy
on reproductive outcomes failed to find statistically significant
differences in the number of retrieved oocytes and clinical preg-
nancy rates between patients who underwent endometrioma
sclerotherapy and those who received no intervention(29). En-
dometrioma recurrence rate was reported to be 0-13.3% when
ethanol was left to retain in the cavity after aspiration of the cyst
and 0-62.5% when the alcohol was withdrawn after 0-15 minu-
tes. Pain symptoms were improved in 68-96% of patients who
underwent sclerotherapy. The authors concluded that sclerot-
herapy for endometriomas is equal in effectiveness to laparos-
copic cystectomy with respect to endometrioma recurrence and
pain relief and may be useful for patients with pain symptoms
planning to conceive, eventhough no benefit was detected with
respect to IVF outcomes.

Aflatoonan et al conducted a randomized controlled study com-
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paring the clinical pregnancy, implantation and fertilization rates
between patients with endometriomas who underwent ethanol
sclerotherapy 3 months prior to IVF treatment and a control
group of patients who did not receive sclerotherapy(30). All
recruited patients had presented with recurring endometriomas
larger than 3 cm following a history of surgical excision. In the
study group, 98% alcohol was instilled into the endometrioma
and was left in situ for 10 minutes before being aspirated from
the cavity. No clinically significant difference was observed
between the two groups with respect to IVF outcomes.

Guo et al retrospectively compared IVF outcomes in a group
of patients who underwent 1 to 3 endometrioma aspirations
over a period of 2 months prior to IVF with a control group of
patients who did not undergo endometrioma aspiration(31). No
sclerosing agents were injected following endometrioma aspi-
ration; however, a long acting GnRH agonist was administered
before aspiration which was repeated one month later when
necessary in both groups. In contrast to the aforementioned
studies, Guo et al found the number of retrieved oocytes, fer-
tilized mature oocytes, high-quality embryos, implantation ra-
tes and clinical pregnancy rates to be statistically significantly
higher in the study group than the control group. This may be
attributed to the combined effect of GnRH agonist suppression
and aspiration for up to 3 times until the endometrioma size
decreased considerably. Also performing IVF treatment two or
more months after the procedure may have helped to improve
the results by allowing sufficient time for sclerotherapy to have
a more profound effect.

Similarly, Miguel et al reported improved cumulative live birth
rates in patients with moderate to severe endometriosis who
underwent ethanol sclerotherapy before IVF using an ultralong
agonist protocol, compared to those who did not have sclero-
therapy before treatment(32). In their study 96% ethanol was
injected into the cyst cavity, with complete reaspiration after 10
minutes of retention. They hypothesized that endometrioma sc-
lerotherapy before an ultralong agonist protocol may increase
embryo implantation rates.

At 12 months of follow up Hsieh reported a 36% and 69% dec-
rease in the size of endometriomas and a 49.5% and 60.8%
increase in the antral follicle count of patients who underwent
ethanol sclerotherapy with either irrigation or retention, respe-
ctively(8). This may be especially important for patients with
dimished ovarian reserves in whom even the slightest impro-
vement in the athral follicle count may be crucial for successful
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pregnancy.
In the literature, complications such as abdominal pain(1.8%-—
15.3%), postoperative fever(5.5%), alcohol intoxication (3.8%),
and intracystic abscess(2%) have been reported after sclero-
therapy(29). In the present study, no complications were en-
countered in line with a number of previous studies(23, 24).
Preoperative antibiotic administration, intracystic alcohol instil-
lation and use of a sterile technique are likely to have prevented
the occurrence of such complications.

One of the limitations of the study is its a retrospective nature
and that details concerning pain scores and AMH (antimdillerian
hormone) levels before and after the procedure were not ava-
ilable for all patients. Therefore we were not able to report on
endometrioma recurrence rates or the effect of sclerotherapy
on pain management. Secondly, since only the first IVF cycle
following the procedure was used for analysis, the long term or
cumulative effects of sclerotherapy on IVF could not be studied.
Furthermore, commencement of IVF treatment right after scle-
rotherapy may have not allowed enough time for the ovaries to
recover from the pressure symptoms.

The strength of the present study is the large sample size of the
study population. Through thorough examination of medical
records, it was possible to analyze the effect of endometrioma
aspiration prior to IVF in a group of patients who underwent IVF
with the antagonist protocol.

CONCLUSION

The results of the present study indicate that ethanol sclerot-
herapy does not improve IVF outcomes when performed right
before ovarian stimulation and without concomittant GnRH
analogue administration. However, there is evidence that en-
dometrioma aspiration and ethanol sclerotherapy may be as-
sociated with increased anthral follicle counts after 12 months
of follow up and that serial endometrioma aspirations improve
IVF outcomes when used together with GnRH analogue treat-
ment. Since previous studies conducted on the subject have
varying study designs, it is difficult to reach a consensus on the
ideal concentration of ethanol and application method(flushing
or retention). Further prospective studies adressing the effect
of sclerotherapy on IVF outcomes in special groups of patients
with respect to ovarian reserve, endometrioma size, time inter-
val between sclerotherapy and IVF and the concommitant use
of GnRH analogues may help to elucidate the true impact of
this treatment on IVF outcomes. Since it is a simple outpatient



procedure without significant complications, ethanol sclerothe-
rapy may be performed prior to IVF as an alternative to surgery
to improve the accessibility of follicles and monitoring of follicle
growth in patients with large endometriomas and for those pa-
tients with intractable pain symptoms, without decreasing the
ovarian reserve.
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