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Objective

To evaluate whether the surgical resection or aspiration with ethanol sclerotherapy (AEST) of endometrioma before
in vitro fertilization (IVF) affect controlled ovarian stimulation (COS) and IVF outcome in the infertilie women with
endometroma undergoing IVF.

Methods

In this retrospective cohort study, 101 consecutive IVF/intracytoplasmic sperm injection cycles that were performed in
101 patients with endometrioma(s) between January 2008 and December 2012 were included. Before IVF, 36 patients
underwent surgical resection of endometrioma (resection group), 29 patients had transvaginal endometrioma AEST
(aspiration group), and 36 patients did not take any surgical intervention (control group). The three groups were
compared in terms of COS and IVF outcomes.

Results

Total antral follicle count was significantly lower in the resection group than in the aspiration or control group. The
numbers of follicles with a diameter of 14 to 17 mm on the human chorionic gonadotropin day, retrieved oocytes,
mature oocytes, and fertilized oocytes were significantly lower in the resection group than in two other groups.
However, three groups were similar in terms of clinical pregnancy rate (CPR) per initiated cycle, CPR per embryo
transfer, embryo implantation rate, and miscarriage rate.

Conclusion

Neither of surgical resection and AEST of endometrioma before IVF treatment can give any beneficial effect on IVF
outcomes. Moreover, surgical resection of endometrioma can affect the ovarian reserve and ovarian response during
Cos.
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Endometriosis is one of the most common indications for as-
sisted reproductive technologies (ARTs) because endometrio-

sis can cause subfertility with anatomical damage and various
inflammatory substances. Although the association between
minimal or mild endometriosis and infertility is less clear, there
is little debate that moderate or severe endometriosis can im-
pair fertility.

There has been some evidence that the presence of ovar-
ian endometrioma impairs the quality of oocyte as revealed
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by their fertilization and implantation ability [1-3]. However,
the influences of ovarian endometrioma on the outcome of
ART is still controversial and the optimal treatment of ovarian
endometrioma before in vitro fertilization (IVF) treatment now
open for debate. Recently, interventions for women with en-
dometrioma prior to ART was investigated in Cochrane review
analyzing 4 randomized controlled trials. They analyzed the
efficacy of aspiration or cystectomy versus expectant manage-
ment to find no evidence of a benefit for clinical pregnancy
with either technique. However, they could not evaluate the
live birth rate in their study and indicated that there is too
much clinical and statistical heterogeneity between the tri-
als to compare their results [4]. Moreover, there is limited
data that compare the efficacy of the aspiration and surgical
removal of endometrioma before ART in one study. Therefore,
we performed the study to investigate the effect of surgical
resection and transvaginal aspiration with ethanol sclerother-
apy (AEST) of endometrioma before IVF on controlled ovarian
stimulation (COS) and IVF outcome in the infertilie women
with endometroma undergoing IVF.

Materials and methods

1. Patients

This retrospective cohort study included 101 consecutive IVF/
intracytoplasmic sperm injection (ICSI) cycles that were per-
formed in 101 patients with endometrioma(s) between Janu-
ary 2008 and December 2012. Of 101 patients, 36 patients un-
derwent surgical resection of endometrioma (resection group),
29 patients had transvaginal endometrioma AEST (aspiration
group) before IVF/ICSI, and 36 patients did not take any surgi-
cal intervention (control group). This study was approved by the
Institutional Review Board of Asan Medical Center, University of
Ulsan College of Medicine (IRB number: 2013-1090). The clini-
cal information was obtained by chart review.

The following selection criteria were adopted for this study:
1) women with pathologically confirmed endometrioma(s)
previously (resection group, aspiration group) or with
endometrioma(s) of a mean diameter of >3 cm or diagnosed
by transvaginal ultrasonography (control group); 2) women of
20 to 45 years old at the time of screening; 3) women with
normal ovulatory cycles of 24 to 35 days in length; and 4)
body mass index (BMI) between 18 and 25 kg/m’.

Patients with current endocrine abnormalities such as dia-
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betes mellitus, polycystic ovary syndrome, hyperprolactinemia
were excluded from this study. Patients who had any ab-
normalities that would interfere with adequate stimulation,
previous hospitalization due to severe ovarian hyperstimula-
tion syndrome, or a history of previous (within 12 months) or
current abuse of alcohol or drugs were also excluded from the
present study.

In the resection group, the patients who underwent IVF
within 5 years from the surgical resection of endometrioma
were included regardless of the type of COS protocol. We in-
cluded the patients who had the resection of endometrioma
only once and excluded the patients in whom fulguration of
pelvic endometriosis or adhesiolysis without the resection of
endometrioma was performed. All patients included in the
resection group were pathologically confirmed as endome-
triosis. In the aspiration group, the patients who underwent
IVF within 1 year from AEST of endometrioma were recruited
regardless of the type of COS protocol. In the control group,
the patients who had IVF without any intervention for endo-
metrioma before IVF treatment were included. We excluded
the patient with recurrent endometrioma having previous sur-
gical resection of ovarian endometrioma from the aspiration
or control group.

If patients underwent two or more cycles of IVF/ICSI during
the study period, charts corresponding to the first IVF/ICSI
cycle were reviewed and data of other IVF/ICSI cycles except
first cycle were excluded from this analysis.

2. Transvaginal aspiration with ethanol sclerotherapy
of endometrioma

Transvaginal AEST of endometrioma was performed as an
outpatient procedure under intravenous sedation using pro-
pofol sodium. Patients were placed in the lithotomy position,
and monitored using an electrocardiogram and a pulse ox-
imeter. Under transvaginal ultrasound guidance, 35 cm long
18-gauge needle was inserted through the vaginal fornix into
the endometrioma. The endometriotic cyst content was aspi-
rated and flushed twice or three times with 20% pure sterile
ethanol (Merck Serono SA, Geneva, Switzerland) in a volume
equal to 80% to 90% of the aspirated volume. The aspirated
endometriotic fluid was sent for cytologic analysis.

3. Controlled ovarian stimulation and in vitro

fertilization treatment
Gonadotropin releasing hormone (GnRH) agonist long pro-
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tocol or GnRH antagonist protocol was used for COS in all
subjects. In the GnRH agonist long protocol, daily injection
of a GnRH agonist 1 mg (Leuprorelin acetate, Lorelin, Dong-
kook, Seoul, Korea) was initiated during the midluteal phase
of the preceding menstrual cycle and was continued at least
for 14 days, followed by a dose reduction to 0.5 mg daily.
GnRH agonist 0.5 mg was continued daily up to day of hu-
man chorionic gonadotropin (hCG) administration. Ovarian
stimulation was started with 150 to 300 IU of recombinant
human follicle-stimulating hormone (rhFSH; Gonal-F, Merck
Serono SA) after establishing ovarian and uterine quiescence
using vaginal ultrasound. The rhFSH dose was adjusted every
3 to 4 days according to the ovarian response. A recombinant
hCG (rhCG; Ovidrel, Merck Serono SA) of 250 pg was injected
to induce follicular maturation when one or more follicles
reached a mean diameter of =18 mm. Oocyte retrieval (OR)
was performed 35 to 36 hours after hCG injection, and 1 to 4
embryos were transferred into the uterus on the third day af-
ter OR. Vaginal progesterone gel (Crinone 8% 90 mg, Merck
Serono SA) once daily was administrated from the day of OR
for luteal support.

In the GnRH antagonist protocol, ovarian stimulation was
commenced with 150 to 300 IU of rhFSH, from the third day
of menstruation after establishing ovarian and uterine quies-
cence by using transvaginal ultrasound. The rhFSH dose was
adjusted every 3 to 4 days according to the ovarian response.

Table 1. Patients’ characteristics

When the leading follicle reached 13 to 14 mm in an average
diameter, GnRH antagonist cetrorelix (Cetrotide, Merck Serono
SA) at a dose of 0.25 mg/day was started and continued daily
up to the day of hCG injection. When one or more follicles
reached a mean diameter of 18 mm or more, a single subcu-
taneous bolus of 250 pg rhCG (Ovidrel, Merck Serono SA) was
administered simultaneously with GnRH agonist 0.1 mg (Deca-
peptyl, Ferring, Malmd, Sweden). OR and luteal support were
performed in same manner with GnRH agonist long protocol.

After IVF or ICSI, one to four embryos were transferred
into the uterus on the third day after OR. Starting on the day
of OR, all patients received 90 mg of vaginal progesterone
gel (Crinone gel 8%, Merck Serono SA) once daily for luteal
phase support. The B-hCG serum levels were measured 11
days after embryo transfer (ET). The B-hCG serum levels were
measured by radioimmunoassay using a hCG MAIA clone kit
(Serono Diagnostics, Woking, UK) with interassay and intra-
assay variances of <10% and 5%, respectively,11 days after
ET. Clinical pregnancy was defined as the presence of a gesta-
tional sac by ultrasonography, while miscarriage rate per clini-
cal pregnancy was defined as the proportion of patients who
failed to continue development before 20 weeks of gestation
in all clinical pregnancies.

4. Statistical analysis
Mean values were expressed as meanz+standard deviation.

Characteristic Cystec(:;n;z)group AEST group (n=29) Con(t;gl396;oup P-value
Age of patients (yr) 33.6+£2.9 34.6+4.9 34.3+43 NS
Age of husbands (yr) 35.6+3.2 36.7+4.5 35.5+4.4 NS
Infertility duration (mo) 41.0+35.3 45.6+29.1 34.9+28.8 NS
BMI (kg/m?) 21.9+2.1 21.6+1.7 21.6+1.7 NS
No. of nullipara 31(86.1) 25 (86.2) 31(86.1) NS
AFC 8.2+3.9” 11.1+3.8 11.2+4.7 0.007
No. of patients with AFC <6 18 (50)” 10 (34.4) 5(13.9) 0.005
Duration between intervention and IVF (mo) 20.3+19.5 3.1+3.0 = <0.001
Size of endometrioma before resection or AEST (mm) 58.8+15.3 51.5+18.2 - NS
Size of endometrioma on the day of OR (mm) 22.6+24.1 15.5+21.9 36.4+8.2 NS

Values are presented as mean=standard deviation or number (%).

AEST, aspiration and ethanol sclerotherapy; NS, not significant; BMI, body mass index; AFC, antral follicle count; OR, oocyte retrieval; IVF, in

vitro fertilization.
Significantly lower than in the aspiration or control group (P=0.024,
or control group (P=0.005, P=0.005).
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P=0.017, respectively); "Significantly higher than in the aspiration
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Table 2. Comparison of controlled ovarian stimulation results and in vitro fertilization/intracytoplasmic sperm injection outcome

Cystectomy group

AEST group

Control group

(n=36) (n=29) (n=36) Pvalue
No. of cycles initiated 36 29 36 -
No. of cycles retrieved 36 29 36 -
No. of ET cycles 35 27 34 -
No. of cycles cancelled 1(2.7) 2 (6.8) 2 (5.5) NS
No. of GnRH antagonist protocol 13 (36.1) 11 (37.9) 13 (36.1) NS
Days of rhFSH 11.9+3.2 12.1+2.8 12.0+2.8 NS
Total dose of rhFSH (IU) 1,940.2+407.1 2,015.5+673.5 1,818.7+490.1 NS
No. of follicles on hCG day
14 to <17 mm 4.1%2.1° 6.1+£3.2 6.2+3.5 0.003
>17 mm 3.3£3.0 3.1£1.4 3.8+2.0 NS
EMT on hCG day 10.2+1.2 10.3+1.4 10.0+1.2 NS
No. of oocytes retrieved 8.2+4.7” 12.4+7.6 12.4+7.5 0.016
No. of mature oocytes 6.9+3.79 10.5+6.4 10.7+6.7 0.010
No. of fertilized oocytes 5.4+3.3 8.4+5.3 8.1+4.8 0.012
No. of grade I, Il embryos 1.8+1.0 1.7+0.8 1.7+1.1 NS
No. of embryos transferred 2.7+1.0 3.2+1.1 2.9+0.9 NS
CPR per cycle initiated (%) 36.1(13/36) 41.3 (12/29) 38.8 (14/36) NS
CPR per ET (%) 37.1(13/35) 44.4 (12/27) 41.1(14/34) NS
Miscarriage rate (%) 6 (1/13) 3(1/12) 14.2 (2/14) NS
LBR per cycle initiated (%) 33.3(12/36) 40.7 (11/27) 33.3(12/36) NS
Multiple PR per clinical pregnancy (%) 7.6 (1/13) 8.3(1/12) 1(1/14) NS

Values are presented as mean=standard deviation or number (%) unless otherwise indicated.
AEST, aspiration and ethanol sclerotherapy; ET, embryo transfer; NS, not significant; GnRH, gonadotropin releasing hormone; rhFSH, recom-
binant human follicle stimulating hormone; hCG, human chorionic gonadotropin; EMT, endometrial thickness; CPR, clinical pregnancy rate;

LBR, live birth rate; PR, pregnancy rate.

Significantly lower than in the aspiration or control group (P=0.017, P=0.008, respectively); ®Significantly lower than in the aspiration
or control group (P=0.05, P=0.031, respectively); “Significantly lower than in the aspiration or control group (P=0.042, P=0.018, respec-
tively); “Significantly lower than in the aspiration or control group (P=0.028, P=0.037, respectively).

Analysis of variance test with Bonferroni's post hoc correction
was used to compare mean values among three groups while
chi-square test and Fisher exact test were used to compare
fractions. Statistical significance was defined as P<0.05. All
analyses were performed by using SPSS ver. 11.0 (SPSS Inc.,
Chicago, IL, USA).

Results

The three groups did not differ in terms of the ages of the
patients and their spouses, BMI, infertility duration, and the
proportion of nullipara. The duration between surgery and OR
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was 20.3+19.5 months and the size of recurred endometrio-
ma on the day of OR was 22.6+24.1 mm in resection group.
The duration between AEST and OR was 3.1+3.0 months and
the size of endometrioma on the day of OR was 15.5+21.9
mm in AEST group. The size of endometrioma on the day of
OR in control group was 36.4+8.2 mm. Total antral follicle
count (AFC) was significantly lower in the resection group
than in the aspiration or control group (P=0.007). The propor-
tion of patients with AFC <6 was significantly higher in the
resection group than in other two groups (P=0.005) (Table 1).

In the resection group, 1 out of 36 cycles initiated (2.7%)
was cancelled before ET because no available oocytes were
retrieved. Two out of 29 cycles initiated (6.8%) in the aspi-
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ration group and 2 out of 36 cycles initiated (5.5%) in the
control group were also cancelled before ET because available
oocytes were not retrieved. There was no significant difference
in overall cycle cancellation rate among three groups.

The numbers of 14 to 17 mm follicles, retrieved oocytes,
mature oocytes, fertilized oocytes were significantly lower in
the resection group than in other two groups. However, three
groups were similar in terms of the number of follicles more
than 17 mm on hCG day, total dose and days of gonadotro-
pin used for COS, the numbers of grade | or Il embryos and
transferred embryos, clinical pregnancy rate (CPR) per initiated
cycle, CPR per ET, embryo implantation rate, miscarriage rate,
and multiple pregnancy rate (Table 2).

Discussion

Endometriosis is a multifactorial disease that seriously com-
promises the female fertility. The mechanisms by which endo-
metriosis impairs fertility have not been completely proven,
but there are some reliable hypotheses. Severe endometriosis
is associated with pelvic adhesions and a distortion of pelvic
anatomy leading to a possible anatomic disturbance of fertil-
ity. In addition, endometriosis may have a direct negative
effect on follicular development, oocyte development, em-
bryogenesis, or implantation even in a mild stage. Mediating
factors are supposed to be local paracrine action of interleu-
kins or other cytokines, alteration in inflammatory response or
autoimmune factors [1,3].

Many treatment have been proposed and applied to
overcome the infertility associated with endometriosis. In a
meta-analysis of 22 independent studies, Barnhart et al. [2]
determined that the overall likelihood of achieving pregnancy
rate was significantly lower for stage Ill-IV endometriosis pa-
tients compared with tubal factor control subjects. However,
in spite of a lower success rate compared with that of women
undergoing IVF for other indications, IVF is still the most suc-
cessful form of ART that can be offered to an infertile couple
with endometriosis. It has already been demonstrated that
the presence of endometriosis decreases pregnancy rates for
couples who attempt conception without ARTs or with ovula-
tion induction [5-7].

Whether surgical resection improves the IVF outcome is stiil
up for debate. Whereas some studies concluded that ovarian
cystectomy may be deleterious to residual oocyte and hor-
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mone function [5,8,9], another study showed no differences
in fertility outcomes among patients who underwent the re-
section of endometrioma, patients with endometriosis without
ovarian endometriomas, and patients with tubal infertility [10].
In addition, there are some evidences that ovarian cystectomy
for endometriomas should be associated with significantly
diminished ovarian reserve after surgery [11,12]. A meta-
analysis by Somigliana et al. [13] concluded that serum anti-
miillerian hormone (AMH) level declines after the stripping of
ovarian endometrioma and the magnitude of this reduction is
more evident in women operated for bilateral cysts. Although
the pathogenetic mechanisms mediating the injury to the
ovarian reserve remain to be elucidated, the stripping proce-
dure may determine the accidental removal of healthy ovarian
tissue [14]. This was analyzed by Kitajima et al. [15] who indi-
cated the presence of normal ovarian tissue in the enucleated
cyst as a significant factor influencing the rate of serum AMH
decline. A recent meta-analysis of five studies concluded that
surgical management of endometriomas has no significant ef-
fect on IVF outcome and ovarian response to COS compared
with no treatment [16].

Another option for managing endometrioma is AEST of the
endometriotic cyst under transvaginal ultrasound guidance.
There are still conflicting data whether this intervention is
beneficial for fertility outcome. Guo et al. [17] performed the
retrospective comparative study on the pregnancy outcomes
of IVF-ET between long-acting GnRH agonist combined with
transvaginal ultrasound-guided cyst aspiration and long-
acting GnRH agonist alone in 134 infertile women. They
concluded that serum E2 level on hCG day, the numbers of
ovarian follicles of >14 mm in diameter and oocytes retrieved,
high-quality embryo rate, implantation rate, and CPR were
significantly higher in cyst aspisration group than in control
group [16]. In a study on the efficacy of aspiration of ovarian
endometriomas before ICSI, study subjects were divided into
four groups (aspiration of endometriomas at the beginning
of COS in patients with ovarian endometriomas with no his-
tory of previous surgery, nonaspirated endometriomas with
no history of previous surgery, history of ovarian surgery for
endometriomas in patients without ovarian endometriomas
at the beginning of COS, and tubal factor infertility) [18]. They
demonstrated that neither cyst aspiration with or without
alcohol fixation nor surgical resection of endometrioma pres-
ent any beneficial effect of reproductive outcome [18]. One
prospective study comparing IVF outcomes with or without
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pretreatment in patients with endometrioma demonstrated
that neither cyst aspiration nor surgical resection of endome-
trioma is necessary for ovarian endometrial cyst before IVF-ET.
However, they proposed that cyst aspiration may be beneficial
after several failed attempts of IVF for slightly increased fertil-
ization rate although it was statistically not significant [19].

In the present study, we investigated the impact of surgi-
cal resection and AEST of endometrioma before IVF/ICSI in
infertile patients. Our study did not show any beneficial effect
of surgical resection and AEST of endometrioma on improving
reproductive outcome in IVF cycles. Moreover, surgical resec-
tion of endometrioma can affect the ovarian reserve and ovar-
ian response during COS.

However, AEST of endometriomas before IVF may be consid-
erable in patients with large endometrioma(s) interfering with
OR because AEST can reduce the volume of endometriomas
without decrease of ovarian reserve.

In conclusion, pretreatment including surgical resection
and AEST of endometrioma cannot give any beneficial effect
before IVF/ICSI. Considering that surgical resection of endo-
metrioma could affect ovarian reserve and ovarian response
during COS, resection of endometrioma should be avoided in
the patient with low ovarian reserve including elderly women.
However, our study has a limitation to evaluate the effect of
surgical resection and AEST of endometriomas before IVF due
to a small number of sample available and the characteristics
of objects were heterogenous due to its retrospective nature.
Moreover, there were some limitation to obtain the surgical
information because all the patient included in the resection
group did not have operation in our hospital. Therefore, well-
designed prospective randomized trials are required to con-
firm the results of our present study in infertile patients with
ovarian endometriomas.
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