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tudy Objective: To compare the cost-effectiveness of ultrasound (US)-guided aspiration and ethanol sclerotherapy versus

laparoscopic surgery for benign-appearing ovarian endometrioma.

Design: Prospective, cohort pilot study.

Setting:Multiple centers, Spain.

Patients: Forty patients with suspected ovarian endometrioma identified by US, with a maximum diameter of 35 to

100 mm, of whom 33 met inclusion criteria.

Interventions: The study group (n = 17) underwent US-guided aspiration plus sclerotherapy with ethanol, and the control

group (n = 14) underwent laparoscopic cystectomy.

Measurements and Main Results: Recurrence, complications, and direct costs were compared. One of 17 sclerotherapy

patients recurred (5.9%) compared with 4 of 14 laparoscopic surgery patients (28.6%) (odds ratio 0.18, 0.01−1.53). No seri-
ous adverse effects (Clavien-Dindo ≥ III) were observed in the sclerotherapy group; 1 patient in the surgery group had a

Clavien-Dindo IIIb complication. Median hospital direct costs were significantly lower in the sclerotherapy group than those

in the surgery group—266 euros versus 2189 euros.

Conclusion: Ethanol sclerotherapy seems to be cost-effective for endometrioma and also appears to reduce complications.

In this pilot study, recurrence was not higher than with conventional surgery. Journal of Minimally Invasive Gynecology

(2020) 27, 1133−1140. © 2020 AAGL. All rights reserved.
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The estimated prevalence of endometriosis in fertile

females is around 6.1% [1] and can have a profound

impact on quality of life, causing pain and infertility that

can interfere with daily life, sexual relationships, and live-

lihood and can significantly affect healthcare costs [2].

Ovarian endometrioma occurs in 17% to 44% of patients

with endometriosis [3]. Although the risk of malignancy is

0.3% to 0.8% [4], laparoscopic stripping is the standard

treatment for patients who are symptomatic or patients

with cysts > 50 mm [5,6]. Two years after resection,

recurrence ranges between 6% and 30% [6−8]. Further-
more, surgery has a deleterious effect on ovarian reserve

[9,10].

To avoid postoperative complications and reduce the

impact on fertility, other minimally invasive therapies need

to be developed. Medical therapies have not proved effec-

tive [11,12]. Depending on the ultrasound (US)-guided

aspiration and sclerotherapy technique used for the manage-

ment of benign-appearing ovarian cysts, recurrence has

been reported at 0% to 62.5% [13−22] after 12 to 24

months of follow-up. This conservative treatment may

achieve symptomatic cure and reduce costs.

After our previous positive experience with ethanol

sclerotherapy in endometriomas [13,21], we designed a

multicenter study to compare ethanol sclerotherapy with

standard surgical therapy for endometriomas. Before start-

ing the randomized study, a prospective observational mul-

ticenter pilot study was performed to evaluate ethanol

sclerotherapy and assess viability to compare cost-effec-

tiveness of US-guided aspiration and ethanol sclerotherapy

with laparoscopic surgery for select patients with benign-

appearing ovarian endometriomas.
Materials and Methods

Forty patients with a suspicion of ovarian endometrioma

on US were recruited in Barcelona, Girona, and Tarragona,

Spain, between February 2016 and March 2018.

Treatment Cohorts

Two independent cohorts were established. Patients in

the study group underwent US-guided aspiration plus etha-

nol sclerotherapy; patients in the control group underwent

laparoscopic cystectomy. The treatment for each patient

was determined according to the clinical practice of each

center, not according to the physician or the patient. In

accordance with each center’s protocol, all patients were

in the study group or the control group. Hospitals that

included patients in the study group were Bellvitge Uni-

versity Hospital, Consorci Sanitari Integral, Sant Joan de

D�eu de Sant Boi Hospital, Viladecans Hospital, and Sant

Joan de D�eu d’Esplugues University Hospital. Hospitals

that included patients in the control group were Vall

d’Hebron University Hospital, Doctor Josep Trueta Uni-

versity Hospital, Joan XXIII University Hospital, and

Verge de la Cinta Hospital.
Patient Selection

The inclusion criteria were female patients aged ≥ 18 or

≤ 40 years; US features predictive of endometrioma: homo-

geneous appearance involving diffuse internal echoes on a

hypoechoic background, according to the International Ovar-

ian Tumor Analysis (IOTA) group criteria [23]; maximum

cyst diameter between 35 and 100 mm when symptomatic

and between 50 and 100 mm when asymptomatic; cyst per-

sistence ≥ 3 months from diagnosis; tumor marker CA125 <
200 IU/mL and HE4 < 70 pM; no symptoms of extraovarian

endometriosis; and written informed consent. The exclusion

criteria were females aged < 18 or > 40 years; previous

oophorectomy; cyst size < 35 mm or > 100 mm; US features

suggestive of dermoid cysts (fat-fluid levels, globular calcifi-

cations, or hyperechoic mural plug), anechoic cysts, cysts

with a solid component, internal septation, a fluid-fluid level,

or any sign indicating a high risk of malignancy according to

the IOTA criteria; serum CA125 or HE4 levels greater than

200 IU/mL and 70 pM, respectively; abnormal coagulation

test results; a personal history of gynecologic cancer; preg-

nancy; menopausal women; and patients who declined partic-

ipation in the study or those with a mental disability. When

extraovarian endometriosis was suspected, magnetic reso-

nance imaging (MRI) was performed to determine patient

inclusion. When the MRI confirmed the presence of extrao-

varian endometriosis, the patient was excluded.
Procedures

A gynecologist trained in interventional procedures per-

formed a transvaginal or a transabdominal US-guided aspira-

tion plus ethanol sclerotherapy. A transabdominal aspiration

was indicated in the absence of previous sexual intercourse

and US evidence of high vascularization in the vaginal punc-

ture trajectory, to avoid vessel injury. The abdominal wall or

the vagina was disinfected with iodine solution. Under direct

US guidance, a sterilized 17-gauge spinal follicle puncture

needle was aimed toward the center of the cyst, and the endo-

metrioma was aspirated with saline when dense intracystic

fluid was present. Next, several intracystic saline washes

were performed before introducing ethanol as the sclerosing

agent. Sterile, 100% pure ethanol was administered for

sclerotherapy, dispensed in a 10-mL vial. The volume of eth-

anol was equal to two-thirds of the volume aspirated from

the endometrioma and never more than 100 mL. The ethanol

remained in the cyst for 15 minutes and was removed to

allow for further washing with saline, until completely dry.

The drained fluid was routinely collected, measured using a

syringe, and sent for cytologic examination to confirm the

absence of atypical cells. All procedures were outpatient,

without anesthesia, sedation, or prophylactic antibiotics, as

described in our previous publication [13] and in accordance

with recommendations of Noma and Yoshida [24].

All laparoscopic cystectomies were performed under

general anesthesia by an expert team. The surgeons tried to
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reduce damage to the healthy parts of the ovary in accor-

dance with international recommendations [10]. Adhesioly-

sis and mobilization of the ovaries were performed when

necessary. To excise endometriomas, an incision was per-

formed at the antimesenteric site of the affected ovary using

monopolar electrosurgery; then, the endometrioma was

drained with aspiration, and the pseudocapsule was dis-

sected by gentle traction and countertraction using two 5-

mm grasping forceps (stripping). Bleeding was stopped by

bipolar electrosurgery only when necessary.
Variables Recorded

The clinical characteristics of the patients (age, body mass

index, previous surgery for endometriosis, pregnancy history,

sterility [more than 1 year], symptomatology [visual analog

scale of pain before and after the procedures], antim€ullerian
hormone level before and 6 months after the procedure, and

hormonal therapy after the procedure) and of the cysts (US

size and localization) were recorded. Complications directly

related to the procedures were assessed according to the

Clavien-Dindo classification [25] during the first 6 weeks:

grades I to II were considered minor complications, and

grades III to V were considered major complications.
Follow-Up

Patients were followed up every 6 months in the first

year and annually thereafter. Recurrence was defined as the

presence of an adnexal cyst suggestive of endometrioma

with a maximum diameter ≥30 mm in either ovary on US

examination. Spontaneous pregnancies were also recorded

at follow-up.
Cost Calculation

For each patient, hospitalization costs were extracted from

the Bellvitge University Hospital financial information sys-

tem. Direct in-hospital medical costs were based on a fixed

internal hospital fee schedule for services and consisted of an

operating room fee and staff labor costs (gynecologist, anes-

thetist, nurses, and others), materials (consumables), medica-

tions (ethanol and nonantibiotic drugs), inpatient costs

(nursing service and ward-bed occupation), and miscella-

neous item costs (pathologic study and others). Indirect medi-

cal costs, which mostly refer to a loss of income owing to

absenteeism and intangible costs caused by pain and suffer-

ing, were excluded. Hospital length of stay and complications

were also included in the cost for these patients. All cost data

were obtained in euros.
Statistical Analyses

Categorical variables were described according to the

number of cases and the proportions. Continuous variables

following a normal distribution were described with means
and standard deviation. Continuous variables that did not

follow a normal distribution were described by medians

and the first and third quartiles. For recurrence, a univariate

analysis according to logistic regression was performed. A

p-value < .05 was considered statistically significant. All

analyses were performed using R statistical software, ver-

sion 3.4.3 (R Foundation for Statistical Computing, Vienna,

Austria) [26].
Ethics Statement

This study was reviewed and approved by our hospital’s

institutional review board (reference PR314/15), and the

procedures were performed in accordance with the ethical

standards of the Declaration of Helsinki. The trial was reg-

istered on ClinicalTrials.gov (NCT02669628). All data

were recorded in the electronic medical record and were

monitored by an external professional (C.F.) who was not

involved in the experimental study. The confidentiality of

the personal data of the subjects participating in the study

was preserved.
Results

Of the 40 patients with low-risk adnexal cysts predictive

of endometriomas who were referred for treatment during

the study period, 33 met inclusion criteria (Fig. 1), 2

patients with a definitive diagnosis other than endome-

trioma were excluded after the procedure. No patients were

lost at the 6-month follow-up. The clinical characteristics

of the patients, cysts, and procedures are shown in Table 1.

Sclerotherapy of the cyst was performed transvaginally

in 15 patients (88.2%) and transabdominally in 2 (11.8%).

The sclerotherapy procedures were performed without inci-

dent in 15 of 17 patients (88.2%); of the other 2, 1 patient

presented a small leak of ethanol into the peritoneum caus-

ing pain and requiring a shortening of sclerotherapy time,

and the other presented vasovagal syncope after the proce-

dure, which resolved spontaneously. Stripping of the cyst

was performed laparoscopically in 13 of 14 patients from

the surgery group (93%). Unilateral adnexectomy was per-

formed in 1 patient owing to technical difficulties presented

during surgery. Although there were 2 patients with extrao-

varian endometriosis (14%), 1 peritoneal and 1 in the utero-

sacral ligament, they were not treated specifically (because

they were superficial and not symptomatic), and no other

additional procedures were needed during surgery. In the

surgery group, only 4 patients could be treated on an outpa-

tient basis (Table 2).

No serious adverse effects (Clavien-Dindo ≥ III) were

observed in the sclerotherapy group (Table 2). One patient

in the surgery group had a Clavien-Dindo IIIb complication,

an intestinal occlusion 1 week after laparoscopy requiring a

second intervention, in which a bilateral adnexectomy was

performed by emergent open surgery. Cytology and patho-

logic analyses were benign in all patients in both groups.



Fig. 1

Flow chart diagram.
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After a median follow-up of 20 months (Q1−Q3; 13−27
months), recurrences were higher in the surgery group,

although not statistically significant (odds ratio 0.18, 0.01

−1.53). Endometrioma recurrence was observed in 1 of 17

patients in the sclerotherapy group (5.9%), in the treated

ovary, not in the contralateral ovary. Four of 14 patients in

the surgery group (28.6%) had recurrence, 2 in the contra-

lateral ovary. All recurrences were smaller than the initial

size (median 35.5 mm, range 30−50); 3 appeared after a 9-

month follow-up and 1 at 16 months; none required addi-

tional surgery. One patient who experienced recurrence in

the study group underwent sclerotherapy once more during

follow-up. No other variables were significant with regard

to the increase in recurrence (Table 3).

Three patients became pregnant during follow-up, all in

the sclerotherapy group. Symptoms were resolved or

improved in most patients in both groups following the pro-

cedures (14 of 17 in the sclerotherapy group [82.4%] and

11 of 14 in the surgery group [78.6%]).

The median hospital direct costs were significantly lower

in the sclerotherapy group than those in the surgery group:

266 euros (Q1: 266; Q3: 266) versus 2189 euros (Q1: 1944;

Q3: 2189) (Table 4). Most costs in the surgical group were
from the operating room, staff costs, consumables, and length

of stay, which was avoided in the sclerotherapy group.
Discussion

In this pilot study, there were no more recurrences with

ethanol sclerotherapy than with conventional surgery, and

ethanol sclerotherapy seemed to result in fewer complica-

tions and lower cost.

Recurrence of 28.6% after laparoscopy in the current

series was similar to previous reports of 15% to 30%

[7,8]. In contrast, after sclerotherapy, endometrioma reap-

peared in only 1 patient (5.9%). This was even lower than

other studies [13,19,22,24,27] that reported recurrence of

0% to 62.5%. The risk of recurrence was significantly

higher in females treated with ethanol washing than in

those treated with ethanol retention [22]. Recurrence was

62.5% when ethanol was left for < 10 minutes, but 9.1%

when left for > 10 minutes [24]. In the current study, etha-

nol was washed after 15 minutes because ethanol retention

allows ethanol extravasation into the abdominal cavity,

increasing postoperative abdominal pain and favoring peri-

toneal adhesions.



Table 1

Baseline patient characteristics

Characteristic Surgery

n = 14

Sclerotherapy

n = 17

p-value

Mean age, yr (SD) 32.1 (5.64) 32.8 (6.36) NS

Mean BMI, kg/m2 (SD) 23.2 (2.82) 23 (2.91) NS

Median FSH, IU/L (Q1−Q2) 6.12 (3.89−8.42) 6.55 (5.35−9.04) NS

Missing 6 1

Median AMH, ng/mL (Q1−Q3) 1.09 (0.82−3.33) 2.20 (1.23−3.74) NS

Missing 4 1

Prior hormonal therapy, n (%)

Yes 2 (14.3) 2 (11.8) NS

No 12 (85.7) 15 (88.2)

Nulliparity, n (%) 7 (50) 10 (58.8) NS

Sterility, n (%) 1 (7.14) 2 (11.8) NS

Symptomatology, n (%)

Pain 14 (100) 11 (73.3) NS

Others 0 4 (23.5)

Missing 0 3

Endometrioma features

Median size by US (Q1−Q3), mm 61 (55.5−63) 60 (46−78) NS

Localization

Bilateral 6 (42.9) 0 .004

Right 3 (21.4) 7 (41.2%) NS

Left 5 (35.7) 10 (58.8%)

AMH = antim€ullerian hormone; BMI = body mass index; FSH = follicle-stimulating hormone; IU = international units; NS = not significant; Q1−Q3 = quartile 1−3;
SD = standard deviation; US = ultrasound.

All data were available in all cases except when missing data are specified.
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Half of recurrences occurred in the contralateral ovary,

though all recurrences should be classified equally because

they have the same impact on a patient’s quality of life

[28]. Curiously, contralateral ovary recurrences occurred

only in the surgery group. This led to the hypothesis that

cells that spread through the peritoneum during surgery

may be implanted in the contralateral ovary, favoring the

formation of endometrioma in this site.

Miranda and Carvajal [29] reported overall complica-

tions in 17 of 2140 (0.79%) and major complications in 10

of 2140 (0.46%) after laparoscopy in a retrospective study.

Adhesions involving endometriosis may increase the risk of

complications as in the current study. The surgical group

included 1 severe complication (Clavien-Dindo IIIb) in a

patient who needed a radical reintervention some days after

surgery, whereas no major complications were observed in

the sclerotherapy group.

The current study demonstrates the first prospective evalu-

ation of complications in patients with endometriomas,

although a larger number of patients are warranted to obtain

more conclusive results. The most important limitation of

this study is the number of patients included. Sources of

potential bias included the involvement of different surgeons,

multicenter scenario, the nonrandomized design, and the fact

that the procedure was determined according to the hospital

where the patient was treated. However, this pilot study is an
important preliminary step to designing randomized, multi-

center studies.

Naturally, the cost of the procedures and hospital length

of stay were significantly lower for the sclerotherapy group

(p < .001), which avoided general anesthesia that is

required for laparoscopy.

A limitation of ethanol sclerotherapy is that it does not

provide a definitive pathology specimen. Therefore, sclero-

therapy should not be used when there is a risk of malig-

nancy and patient selection must be carried out with great

care. Nevertheless, no malignancy was observed in either

group. The sensitivity and specificity of US in benign cysts

suggestive of endometriomas according to IOTA are very

high [30].

An additional feature of endometriomas is their associa-

tion with other endometriotic implants that should be

treated at the same time. It has been reported that 99% of

patients with ovarian endometriomas have concomitant dis-

ease at other sites, mostly intestinal or pelvic [3]. In our

series, we observed only 2 patients in the surgery group

with superficial extraovarian endometriosis who were not

specifically treated, by decision of the surgeon, because

they were not symptomatic. In any case, symptoms

resolved in approximately 80% of patients in both groups.

We did not evaluate the impact on fertility in this study

because most patients were not contemplating pregnancy,



Table 2

Outcomes and follow-up

Outcome measure Surgery

n = 14

Sclerotherapy

n = 17

p-value

Median follow-up, mo (Q1−Q3) 20 (13−27) 21 (18−25) NS

Length of stay, d, n (%) .001

0 4 (28.6) 17 (100)

1 8 (57.1) −
2 2 (14.3) −

Complications,* n (%) NS

None 10 (71.4) 15 (88.2)

Grade I−II 3 (21.5) 2 (11.8)

Grade III 1 (7.1) 0 (0)

Grade IV−V − −
Hormonal therapy after procedure, n (%) NS

No 6 (42.9) 12 (70.6)

Yes 8 (57.1) 5 (29.4)

Median FSH at 6 mo, IU/L (Q1−Q3) 7.10 (1.70−8.45) 7.05 (3.95−8.05) NS

Missing 7 5

Median AMH at 6 mo, ng/mL (Q1−Q3) 1.35 (0.60−1.61) 2.02 (0.90−3.14) NS

Missing 5 5

Pregnancies, n (%) 0 (0) 3 (17.6) NS

Recurrences, n (%) 4 (28.6) 1 (5.9) NS

Symptomatology at 6 mo, n (%) NS

None 2 (22.2) 9 (56.2)

Improved 4 (44.4) 4 (25)

Persistence 3 (33.3) 3 (18.8)

Missing 5 1

AMH = antim€ullerian hormone; FSH = follicle-stimulating hormone; IU = international units; NS = not significant; Q1−Q3 = quartile 1−3.
All data were available in all cases except when missing data are specified.

* Complications according to Clavien-Dindo classification.
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although 3 spontaneous pregnancies were observed in the

sclerotherapy group and none in the surgery group. Anti-

m€ullerian hormone levels pre- and postprocedure varied

widely in both groups; therefore, larger studies are needed to

establish the impact on fertility preservation. A literature

review revealed that sclerotherapy does not affect the number

of pregnancies, term pregnancies, abortions, or extracted
Table 3

Univariate analysis of recurrence

Measure No Recurrence

n = 26

Procedure, n (%)

Sclerotherapy 16 (61.5)

Surgery 10 (38.5)

Mean age, yr (SD) 32.8 (6.2)

Mean BMI, kg/m2 (SD) 23.0 (2.9)

Mean endometrioma size, mm (SD) 61.7 (16.7)

Hormonal therapy after procedure, n (%)

No 15 (57.7)

Yes 11 (42.3)

BMI = body mass index; CI = confidence interval; NS = not significant; OR = odds ratio; S
oocytes when compared with infertile females without ovar-

ian cysts [16,31].
Conclusions

Ethanol sclerotherapy for endometrioma treatment

seems to reduce healthcare costs and could also reduce
Recurrence

n = 5

OR (95% CI) p-value

1 (20) 0.18 (0.01-1.53) NS

4 (80)

30.7 (4.6) 0.94 (0.79−1.11) NS

23.5 (2.8) 1.07 (0.75−1.52) NS

76.6 (15.2) 1.05 (0.99−1.11) .089

3 (60) 1.10 (0.16−7.74) NS

2 (40)

D = standard deviation.



Table 4

Direct medical cost estimate of patients in both groups

Item Surgery Sclerotherapy Difference

Staff labor costs 536.90 105.83 431

Operating room occupation 459.73 0 460

Consumables 350.43 70.46 280

Medication 67.09 2.99 64

Ultrasound amortization 0 12.3 −12
Inpatient costs 362.55 0 363

Miscellaneous costs 412.41 74.66 338

Total in-hospital direct costs 2189.10 266.24 1923

Cost estimates are expressed in euros.
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complications because it is a simple technique, performed

in ambulatory patients without anesthesia. In this pilot

study, there were no more recurrences with ethanol sclero-

therapy than with conventional surgery. Further multicenter

randomized studies with larger sample sizes are warranted

to demonstrate this hypothesis conclusively.

Acknowledgments

The authors acknowledge Michael Maudsley for lan-

guage revision, Judith Pe~nafiel and Cristian Tebe for statis-

tical analysis, Xavi Sanz for informatic support, Carlos

Fuste for monitoring, and Dolors Buisac for hospital finan-

cial information. We thank the Centres de Recerca de Cata-

lunya Programme/Generalitat de Catalunya for institutional

support. We thank Roche Diagnostics International Ltd. for

providing the antim€ullerian hormone determination kits.
References

1. Fuldeore MJ, Soliman AM. Prevalence and symptomatic burden of

diagnosed endometriosis in the United States: national estimates from

a cross-sectional survey of 59,411 women. Gynecol Obstet Invest.

2017;82:453–461.

2. Agarwal SK, Chapron C, Giudice L, et al. Clinical diagnosis of endo-

metriosis: a call to action. Am J Obstet Gynecol. 2019;220:354.e1–

354.e12.

3. Redwine DB. Ovarian endometriosis: a marker for more extensive pel-

vic and intestinal disease. Fertil Steril. 1999;72:310–315.

4. Yazbeck C, Koskas M, Cohen Scali S, Kahn V, Luton D, Madelenat P.

How I do...ethanol sclerotherapy for ovarian endometriomas [in

French]. Gynecol Obstet Fertil. 2012;40:620–622.

5. Deckers P, Ribeiro SC, Sim~oes RDS, Miyahara CBDF, Baracat EC.

Systematic review and meta-analysis of the effect of bipolar electro-

coagulation during laparoscopic ovarian endometrioma stripping on

ovarian reserve. Int J Gynecol Obstet. 2018;140:11–17.

6. Cranney R, Condous G, Reid S. An update on the diagnosis, surgical

management, and fertility outcomes for women with endometrioma.

Acta Obstet Gynecol Scand. 2017;96:633–643.

7. Koga K, Takemura Y, Osuga Y, et al. Recurrence of ovarian endome-

trioma after laparoscopic excision. Hum Reprod. 2006;21:2171–2174.

8. Liu X, Yuan L, Shen F, Zhu Z, Jiang H, Guo SW. Patterns of and risk

factors for recurrence in women with ovarian endometriomas. Obstet

Gynecol. 2007;109:1411–1420.
9. Raffi F, Metwally M, Amer S. The impact of excision of ovarian endo-

metrioma on ovarian reserve: a systematic review and meta-analysis.

J Clin Endocrinol Metab. 2012;97:3146–3154.

10. Biacchiardi CP, Piane LD, Camanni M, et al. Laparoscopic stripping

of endometriomas negatively affects ovarian follicular reserve even if

performed by experienced surgeons. Reprod Biomed Online.

2011;23:740–746.

11. Coccia ME, Rizzello F, Cammilli F, Bracco GL, Scarselli G. Endometri-

osis and infertility Surgery and ART: an integrated approach for success-

ful management. Eur J Obstet Gynecol Reprod Biol. 2008;138:54–59.

12. Esinler I, Bozdag G, Aybar F, Bayar U, Yarali H. Outcome of in vitro

fertilization/intracytoplasmic sperm injection after laparoscopic cys-

tectomy for endometriomas. Fertil Steril. 2006;85:1730–1735.

13. Garc�ıa-Tejedor A, Castellarnau M, Ponce J, Fern�andez ME, Burdio F.

Ethanol sclerotherapy of ovarian endometrioma: a safe and effective

minimal invasive procedure. Preliminary results. Eur J Obstet Gynecol

Reprod Biol. 2015;187:25–29.

14. Akamatsu N, Hirai T, Masaoka H, Sekiba K, Fujita T. Ultrasonically

guided puncture of endometrial cysts−aspiration of contents and infu-

sion of ethanol [in Japanese]. Nihon Sanka Fujinka Gakkai Zasshi.

1988;40:187–191.

15. Mesogitis S, Daskalakis G, Pilalis A, et al. Management of ovarian cysts

with aspiration and methotrexate Injection. Radiology. 2005;235:668–

673.

16. Fisch JD, Sher G. Sclerotherapy with 5% tetracycline is a simple alter-

native to potentially complex surgical treatment of ovarian endome-

triomas before in vitro fertilization. Fertil Steril. 2004;82:437–441.

17. Kafali H, Eser A, Duvan CI, Keskin E, Onaran YA. Recurrence of

ovarian cyst after sclerotherapy.Minerva Ginecol. 2011;63:19–24.

18. Yazbeck C, Madelenat P, Ayel JP, et al. Ethanol sclerotherapy: a treat-

ment option for ovarian endometriomas before ovarian stimulation.

Reprod Biomed Online. 2009;19:121–125.

19. Gatta G, Parlato V, Di Grezia G, et al. Ultrasound-guided aspiration

and ethanol sclerotherapy for treating endometrial cysts. Radiol Med.

2010;115:1330–1339.

20. Chang MY, Hsieh CL, Shiau CS, Hsieh TT, Chiang RD, Chan CH.

Ultrasound-guided aspiration and ethanol sclerotherapy (EST) for

treatment of cyst recurrence in patients after previous endometriosis

surgery: analysis of influencing factors using a decision tree. J Minim

Invasive Gynecol. 2013;20:595–603.

21. Castellarnau Visus M, Ponce Sebastia J, Carreras Collado R, Cayuela

Font E, Garcia Tejedor A. Preliminary results: ethanol sclerotherapy

after ultrasound-guided fine needle aspiration without anaesthesia in

the management of simple ovarian cysts. J Minim Invasive Gynecol.

2015;22:475–482.

22. Cohen A, Almog B, Tulandi T, M MHC. Sclerotherapy in the manage-

ment of ovarian endometrioma: systematic review and meta-analysis.

Fertil Steril. 2017;108. 117−124.e5.
23. Timmerman D, Valentin L, Bourne TH, et al. Terms, definitions and

measurements to describe the sonographic features of adnexal tumors:

a consensus opinion from the International Ovarian Tumor Analysis

(IOTA) Group. Ultrasound Obstet Gynecol. 2000;16:500–505.

24. Noma J, Yoshida N. Efficacy of ethanol sclerotherapy for ovarian

endometriomas. Int J Gynecol Obstet. 2001;72:35–39.

25. Dindo D, Demartines N, Clavien PA. Classification of surgical com-

plications: a new proposal with evaluation in a cohort of 6336 patients

and results of a survey. Ann Surg. 2004;240:205–213.

26. RCore Development Team. R: a language and environment for statisti-

cal computing, Version 2.6.2, 2008. Available at: http://softlibre.unizar.

es/manuales/aplicaciones/r/fullrefman.pdf. Accessed April 13, 2020.

27. Messalli E, Cobelliss G, Pecori E. Alcohol sclerosis of endometriomas

after ultrasound-guided aspiration.Minerva Ginecol. 2003;55:359–362.

28. Petrovi�c N, Arko D, Lovrec VG, Taka�c I. Ultrasound guided aspiration
in pathological adnexal processes. Eur J Obstet Gynecol Reprod Biol.

2002;104:52–57.

29. Miranda CS, Carvajal AR. Complications of operative gynecological

laparoscopy. JSLS. 2003;7:53–58.

http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0001
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0001
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0001
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0001
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0002
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0002
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0002
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0003
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0003
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0004
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0004
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0004
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0005
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0005
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0005
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0005
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0005
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0006
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0006
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0006
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0007
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0007
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0008
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0008
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0008
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0009
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0009
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0009
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0010
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0010
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0010
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0010
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0011
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0011
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0011
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0012
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0012
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0012
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0013
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0013
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0013
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0013
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0013
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0013
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0014
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0014
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0014
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0014
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0015
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0015
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0015
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0016
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0016
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0016
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0016
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0017
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0017
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0018
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0018
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0018
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0019
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0019
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0019
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0020
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0020
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0020
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0020
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0020
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0021
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0021
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0021
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0021
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0021
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0022
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0022
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0022
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0023
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0023
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0023
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0023
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0024
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0024
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0025
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0025
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0025
http://softlibre.unizar.es/manuales/aplicaciones/r/fullrefman.pdf
http://softlibre.unizar.es/manuales/aplicaciones/r/fullrefman.pdf
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0025a
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0025a
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0026
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0026
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0026
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0026
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0026
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0027
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0027


1140 Journal of Minimally Invasive Gynecology. Vol 27, No 5, July/August 2020
30. Timmerman D, Calster B Van, Testa A, et al. Predicting the risk of

malignancy in adnexal masses based on the Simple Rules from the

International Ovarian Tumor Analysis Group. Am J Obstet Gynecol.

2016;214:424–437.
31. Koike T, Minakami H, Motoyama M, Ogawa S, Fujiwara H, Sato I.

Reproductive performance after ultrasound-guided transvaginal etha-

nol sclerotherapy for ovarian endometriotic cysts. Eur J Obstet Gyne-

col Reprod Biol. 2002;105:39.

http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0028
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0028
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0028
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0028
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0029
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0029
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0029
http://refhub.elsevier.com/S1553-4650(20)30164-3/sbref0029

	Ethanol Sclerotherapy versus Laparoscopic Surgery for Endometrioma Treatment: A Prospective, Multicenter, Cohort Pilot Study
	Materials and Methods
	Treatment Cohorts
	Patient Selection
	Procedures
	Variables Recorded
	Follow-Up
	Cost Calculation
	Statistical Analyses
	Ethics Statement

	Results
	Discussion
	Conclusions
	Acknowledgments
	References


