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ABSTRACT
Objective: To describe the evolution of controlled ovarian 
hyperstimulation in women with recurrent ovarian endometriomas 
treated with sclerotherapy. Methods: Twenty-one patients with a 
laparoscopic diagnosis of stage III or IV endometriosis who had an 
endometrioma larger than 3 cm before ovarian hyperstimulation for 
in vitro fertilization were included in the study. After using a GnRH 
agonist analog for at least 20 days, the cysts were punctured using 
ultrasound guidance and subsequent ethanol sclerotherapy was 
performed. Then, the patients were stimulated with 100 or 200 U/day of 
recombinant follicle stimulating hormone, varying the dose according 
to the patient’s age or history of a previous unilateral oophorectomy. 
Results: The ovarian cysts had an average diameter of 4.7 ± 1.4 
cm and did not recur after aspiration during the ovulation induction. 
Oocyte extraction occurred after 11 days of hyperstimulation, with 
3.95 ± 3.30 oocytes obtained per cycle, on average. Embryo transfer 
occurred in 71.4% (15/21) of patients, and the pregnancy rate after 
transfer was 20% (3/15). Conclusion: Aspiration followed by ethanol 
sclerotherapy prior to in vitro fertilization can be an option for patients 
who desire a pregnancy and have recurrent endometriomas.

Keywords: In vitro fertilization; Endometriosis; Sclerotherapy; 
Reproductive techniques; Infertility 

RESUMO
Objetivo: Relatar a evolução da hiperestimulação ovariana controlada 
em mulheres com endometriomas ovarianos recorrentes tratados 
com escleroterapia. Métodos: Foram estudadas 21 pacientes 
acompanhadas no ambulatório de reprodução humana com indicação 
de fertilização in vitro e diagnóstico laparoscópico de endometriose 
III ou IV que apresentavam endometrioma recidivado maior que 3 cm 
após a cirurgia. Foi realizado bloqueio prévio com análogo agonista 
de GnRH por pelo menos 20 dias, e os cistos foram submetidos à 
punção guiada por ultrassonografia e alcoolização subsequente. As 
pacientes foram estimuladas com 100 ou 200U/dia de hormônio 

folículo estimulante recombinante, com a dose variando de acordo 
com a idade ou ooforectomia unilateral prévia. Resultados: Os cistos 
ovarianos aspirados tinham em média 4,7 ± 1,4 cm e em nenhum 
caso a imagem se refez durante a indução da ovulação. A captação 
oocitária ocorreu, em média, após 11 dias de indução com 3,95 ± 3,30 
oócitos por ciclo. Houve transferência embrionária em 71,4% (15/21) 
das pacientes, e a taxa de gravidez por transferência foi de 20% 
(3/15). Conclusão: A aspiração seguida da alcoolização previamente 
ao tratamento de fertilização in vitro pode ser uma opção para as 
pacientes com endometriomas recidivados e desejo reprodutivo.

Descritores: Fertilização in vitro; Endometriose; Escleroterapia; 
Técnicas reprodutivas; Infertilidade

INTRODUCTION
Ovarian endometriomas are considered an invagination 
of endometriotic tissue and are frequently treated with 
surgery. Studies have suggested that endometriomas may 
affect an ovary’s response to stimulation, oocyte retrieval, 
and implantation(1). Several studies have shown that 
women with endometriosis have a lower ovarian response 
to gonadotropins(2,3). In a study performed in 2000, the 
authors found that women with endometriosis required 
more ampoules of gonadotropins per cycle compared to 
a control group of women with infertility related to their 
fallopian tubes(2). A prior ovarian resection may be the 
reason for the reduced ovarian response. Studies have 
also shown that the decreased response to gonadotropin 
stimulation is possibly due to the negative biochemical 
influence of the endometrioma, while other studies 
emphasize the decreased number of retrieved oocytes in 
patients with endometriomas(4,5). 

The diagnosis of endometrioma has traditionally 
been made by visual inspection of the pelvis via 
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laparoscopy or laparotomy. The laparoscopic diagnosis 
usually requires general anesthetics, and the procedure 
is associated with a 3%-rate of minor complications 
(nausea, vomiting, and shoulder pain) and a 0.5%-rate 
of severe complications (such as intestinal perforation). 
Considering these potential risks, there is strong interest 
in non-invasive techniques, such as ultrasonography, to 
detect endometriosis(6).

Considering their echogenic characteristics, 
endometriomas may be easily distinguished from other 
ovarian cysts. The sensitivity and specificity in transvaginal 
ultrasound to detect endometriomas varies from 84% to 
100% and from 90% to 100%, respectively(4).  

In general, the treatment of choice for these 
cysts is surgery: a cystectomy or fenestration with 
laparoscopy; the recurrence rate is 20% in 5 years(6).  
However, after surgical treatment, there is a reduced 
response to ovarian stimuli and a decrease in the 
number of retrieved oocytes(5), which suggests that 
more conservative treatment should be used in patients 
who desire pregnancy. It is important to stress that 
the management of endometriomas is one of the most 
controversial topics in the literature, ranging from 
groups who opt for an expectant approach to those who 
always tend to perform a cystectomy. 

Dicker et al.(7) and Aboulghar et al.(8) described a 
technique for aspirating endometriomas using ultrasound 
guidance. Another related technique was the use of 
tetracycline as an agent for sclerotherapy in ovarian 
cysts during surgery and then as treatment prior to the 
induction of ovulation with assisted reproduction(9). 
Mesogitis et al.(10) reported that aspiration, followed by 
the injection of methotrexate, had an endometrioma 
recurrence rate of 5-20%. Noma and Yoshida(11) 
performed cyst reduction while preserving the ovarian 
tissue and folliculogenesis using sclerotherapy with 
ethanol and observed a recurrence of 14.9%. The 
incidence of recurrence ranges from 9.1 to 66.7%, 
according to various studies. Hiesh et al.(12) demonstrated 
that the rate of recurrence was 13.3% when the ethanol 
was not aspirated versus 32.1% when it was. 

OBJECTIVE
To describe the evolution of ovarian hyperstimulation 
for assisted reproduction and to report the results of 
ovarian aspiration and ethanol application in recurring 
ovarian endometriomas. 

METHODS
This was a prospective pilot study that included 21 
patients who were recruited at the Center Human and 
Genetic Reproduction at Faculdade de Medicina do 

ABC (FMABC) from March 2007 to May 2010. The 
patients fulfilled the inclusion criteria for this study: an 
indication of in vitro fertilization (IVF) due to the lack 
of pregnancy 1 year after laparoscopy or fallopian tube 
damage caused by endometriosis, and the presence 
of regular ovarian cysts with dense content that were 
suggestive of endometriomas and smaller than 3 cm in 
diameter, on average. 

All patients were previously diagnosed with 
endometriosis by laparoscopy and the degree of the 
illness was established according to the classification of 
the American Society for Reproductive Medicine(13). Of 
the 21 patients, 81% (17/21) had stage IV endometriosis 
and 19% (4.21) had stage III endometriosis. 

The patients had undergone up to four previous 
surgical interventions. All were on treatments for 
assissted reproduction due to the tubo-peritoneal factors 
which were diagnosed during surgery in 48% (10/21) of 
the patients and/or through hysterosalpingography in 
52% (11/21) of the patients. 

The recurrence of endometriosis was characterized 
by an image suggestive of an endometriotic cyst 
measuring at least 3 cm in average diameter that was 
found during a transvaginal ultrasound examination. 
The appearance of a typical ultrasound corresponded to 
a low-density image with diffuse internal echoes, which 
is seen in 95% of the endometriomas, and hyperechoic 
foci on the wall of multilocular cysts(14).

The classically known long protocol was used in which 
a GnRH agonist analog and recombinant gonadotropins 
are administered. Triptorelin at a dose of 3.75 mg or 
goserelin at a dose of 3.6 mg were used for pituitary 
suppression in the luteal phase prior to starting ovarian 
stimulation. 

Twenty days after the using the GnRH analog 
and ultrasound confirmation of pituitary suppression 
(endometrium with a linear appearance and less than 
5 mm and ovaries without follicles greater than 10 
mm), the endometriomas were manually aspirated 
with a needle guided by transvaginal ultrasonography 
and a 20 mL syringe. Without removing the needle, an 
injection of ethanol was made that corresponded to 70% 
of the volume of the aspirated endometriotic fluid. The 
alcohol was left in the cyst cavity for 5 minutes before 
being aspirated. This procedure was performed under 
anesthesia using propofol. In all cases, prophylactic 
antibiotic treatment was given, with 1 g of azithromycin 
taken orally the day before the puncture. 

One week after the aspiration and alcohol treatment, 
the patients were reevaluated with transvaginal 
ultrasonography and the controlled ovarian stimulation 
was started with recombinant follicle stimulating hormone 
(FSH) – Follitropin (Puregon®) if the endometrioma was 
no longer detected. 
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The gonadotropin dose used was 100 U/day in 
nine patients and 200 U/day in patients who only had 
one ovary or who were older than 38 years of age 
(12/21). When the largest follicle reached a minimum 
average diameter of 18 mm, 5000 U of urinary hCG 
(Choriomon®) was administered. The ovarian puncture 
with follicular aspiration guided by transvaginal 
ultrasonography was performed 34 to 36 hours after the 
administration of hCG, and the oocytes were fertilized 
on the same day with priority for conventional IVF. 
The intracytoplasmic sperm injection (ICSI) technique 
was indicated only in the cases involving severe male 
infertility factors. 

The luteal phase was supported with micronized 
progesterone at a dose of 600 mg/day taken vaginally, 
which began the day after the puncture. The serum 
dose of quantitative ß-hCG was measured on the 
12th day after the embryonic transfer to diagnosis the 
pregnancy. After confirming the diagnosis of pregnancy, 
progesterone continued to be applied at the same dose 
until the 11th week of pregnancy. 

The clinical data of the studied patients were 
collected only after explaining the objectives of the 
study and after receiving voluntary and informed 
consent. The study was approved by the local research 
ethics committee. 

The statistical analysis was performed with SPSS 
software, version 11.0 (SPSS Inc., Chicago, IL, USA). 
T-tests were used, and p-values of <0.05 were considered 
to be statistically significant. 

RESULTS
Of the 21 patients who were studied, 80.9% (17/21) 
had one operation, 9.5% (2/21) had two operations, 
and 4.7% (1/21) had four operations (Table 1). Six of 
the patients (28.6%) only had one ovary due to prior 
surgical interventions.

The average age was 33.8 ± 3.5 years, the average 
time of infertility was 4.8 ± 3.5 years, and the average 
body mass index (BMI) was 24.0 ± 2.5 kg/m2 (Table 1). 

The ultrasound images revealed that the 
endometriomas initially had an average diameter of 
4.7 ± 1.4 cm (Figure 1). Eighteen patients had unilateral 
and three had bilateral endometriomas (Table 1). The 
endometriomas did not recur after aspiration during 
the induction of ovulation. Also, there were no episodes 
of infection or significant bleeding from aspiration of 
the endometriomas. 

Table 1. Clinical characteristics of the studied patients

Characteristics Mean ± SD %
Age (years) 33.86 ± 3.56
Duration of infertility (years) 4.85 ± 3.51
BMI (kg/m2) 24.03 ± 2.55
Number. of prior laparoscopies 1.33 ± 0.79
Single ovary 28.57 
Endometrioma

Unilateral 85.71 
Bilateral 14.28 
Size (cm) (TVUS) 4.68 ± 1.42  
Volume of cyst aspirate (mL) 52.38 ± 12.72

BMI: body mass index; SD: standard deviation; TVUS: transvaginal ultrasonography

Table 2. Response to gonadotropins

Response 100 U/day 200 U/day p-value
Days of induction 11 ± 1.9 11 ± 1.7 0.8415
Number of follicles 5.6 ± 2.4 6.1 ± 4.1 0.4031
Number of oocytes 3.6 ± 1.9 4.5 ± 4.2 0.2225

Figure 1. A 3.3 x 3.8 cm ovarian cyst with a homogenous and hypoechoic 
echotexture and diffuse internal echoes with low echogenicity

Oocyte retrieval occurred, on average, 11 ± 1.7 
days after the induction of ovulation. There was no 
statistically significant difference between the groups 
that used 100 U/d and 200 U/d recombinant FSH. 
There were 5.04 ± 3.78 follicles and 3.95 ± 3.30 oocytes 
per cycle, which was also not significantly different 
between the groups (Table 2).

Embryos were transferred in 71.43% (15/21) of the 
patients, and the pregnancy rate after transfer was 20% 
(3/15). 

DISCUSSION
There are many treatment options for endometriomas, 
including observation, drug treatment, and surgery 
(laparotomy or laparoscopy), which constitute the 
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traditional treatments. Aspiration of endometriomas 
guided by transvaginal ultrasonography, with or 
without sclerotherapy, has recently been used as a 
treatment, although several authors have questioned 
the effectiveness of this method(11,12,15).

Laparoscopic cystectomy to remove ovarian 
endometriomas is an effective procedure, yet there is 
no consensus on its use among women with infertility(15). 
In a recent study performed by Benaglia et al.(16), 
the authors determined that severe ovarian damage 
occurring during endometrioma operations was not 
a rare event. The presence of pelvic adhesions or 
advanced-stage disease may impede visualization of the 
anatomical structures, leading to incomplete resection 
and frequent recurrence(12). 

Aspiration guided by transvaginal ultrasonography 
was proposed in 1991(7,8) as an option for patients who 
refused the operation or if there was a contraindication 
for surgery. Aspiration is a less invasive, quicker, and 
less expensive procedure than surgery(17), but it has a 
greater rate of recurrence and has restrictions on its 
broader application. Currently, the use of sclerosing 
substances has been proposed following aspiration with 
substances including tetracycline(9), methotrexate(10), 
interleukin 2(18), and ethanol(11).

Sclerotherapy was originally used to treat 
tuberculosis and is currently used by oncologists to treat 
pleural effusions caused by cancer. The mechanisms 
involved in the sclerotherapy of ovarian cysts are not 
completely known, although the lining of epithelial cells 
appears to be important in the disease process. When 
there is adequate contact between the sclerosing agent 
and the cyst wall, a coagulation cascade is activated, 
inflammatory mediators are produced, and fibrosis 
of the epithelial cells of the lining occurs, leading to 
adherence to the cyst wall(12). Sclerotherapy with ethanol 
is a procedure considered by many authors to be safe 
and effective, and may be indicated for almost all cases 
of endometrioma(11,12).

The ultrasound characteristics of the cysts, in 
addition to the prior histopathological diagnosis of 
endometriosis, are reassuring for the use of puncture 
and sclerotherapy. 

There is no consensus on the removal of an 
endometrioma before IVF(19-21). However, there is 
evidence that extensive surgeries or repeat surgeries 
may damage ovarian reserves(22-26), compromising the 
success of a subsequent IVF(27). The ovulation rate has 
repeatedly been shown to be decreased in post-surgical 
gonads compared to intact gonads(24,28). In cycles of 
IVF/ICSI, there was a decreased response to controlled 
ovarian stimulation in the ovaries that underwent 
the operation(23,25). In addition, the presence of the 
endometrioma  itself may negatively influence ovarian 

function(16,24) in addition to impeding oocyte aspiration 
during IVF/ICSI treatment(16). 

There are several likely advantages of treating 
endometriomas by puncture and sclerotherapy in 
comparison to conventional treatments with resection 
by video laparoscopy, mainly when there is a recurrence. 
This technique is less invasive, less expensive, and allows 
for ovarian and folliculogenesis tissue to be preserved. 
It may be used before the induction of ovulation in 
IVF programs. In addition, the use of alcohol appears 
to significantly reduce the symptoms associated with 
endometriomas, with a decreased risk of adhesion 
formation because the procedure is intratumoral(29).

This study demonstrated an effective remission of 
endometrioma volume after aspiration and the use 
of alcohol in all reported cases. There were no cases 
of recurrence seen on ultrasounds performed for the 
induction of ovulation. It is important to stress that this 
is a pilot study and a small number of patients were 
studied. In addition, the study’s observation time was 
only until the end of the in vitro fertilization cycle. It 
should be noted that due to treatment with GnRH 
agonist analogs, the pituitary axis was suppressed during 
this period.  

In the present study, the objective was only to 
evaluate the safety of this procedure and the effects 
of the intervention on IVF results. The subsequent 
follow-up of these patients, the recurrence rate of 
endometriomas, and the ovarian reserves following 
sclerotherapy should be considered when compared to 
a control group in a future randomized study. 

CONCLUSION
The use of aspiration and ethanol sclerotherapy 
for recurring endometriomas did not exhibit any 
complications and resulted in successful outcomes 
when performed before IVF. These results should be 
confirmed through a controlled case study.
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