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Endometrioma is known to reduce the ovarian reserve and the extent of the decrease is more severe when ovarian surgery is performed. Therefore, to prevent this decline in fertility, patients with endometrioma are considered candidates for preoperative fertility preservation (FP). In this study, we evaluate the efficacy of FP in women with endometrioma before planned ovarian surgery. A total of 95 cycles in 62 patients with endometrioma, undergoing controlled ovarian stimulation (COS) for FP using a gonadotropin-releasing hormone (GnRH) antagonist protocol before an expected ovarian surgery, were enrolled retrospectively. COS outcomes were compared according to endometrioma laterality. Additionally, first COS cycle outcomes in patients with endometrioma were compared with those in infertile patients, or in patients with a benign ovarian cyst using propensity score matching. When multiple COS cycles were performed, the results of cumulative cycles were analyzed. Embryo quality was worse in the bilateral endometrioma group. Compared with the infertile patient group, the patients with endometrioma had significantly lower Anti-Müllerian Hormone (AMH) and fewer numbers of oocytes retrieved (median, 3.3 vs. 1.2, p<0.001; 7.0 vs. 4.0, p=0.009, respectively). Compared with mature oocytes in infertile patients or patients with a benign cyst, mature oocytes were fewer in patients with endometrioma, but this was not statistically significant (median, 4.0 vs. 3.0, p=0.085; 5.5 vs. 3.0, p=0.052, respectively). The median value of the cumulative number of cryopreserved oocytes or embryos was 14.5 up to the fourth cycle compared to 3 up to the first cycle, with cumulative effect. Women with endometrioma should be counseled for FP before planned ovarian cystectomy. The number of cryopreserved oocytes or embryos can be increased by repeated cycles.
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Introduction

Endometriosis is a chronic inflammatory disease in which endometrial glands are present outside the uterus, causing dysmenorrhea, pelvic pain, and dyspareunia (1). It has been reported that endometriosis affects up to 10% of women of childbearing age and up to 50% of women with infertility (2). Endometriosis also directly threatens fertility. In affected women, endometriosis can continue to aggravate symptoms and cause infertility, if left untreated. Therefore, if a patient is diagnosed with endometriosis and she intends to become pregnant or desires to become pregnant in the future, it is necessary to preserve her fertility.

Endometrioma, a type of endometriosis occurring in the ovary, decreases fertility by impaired oocyte capture due to changes in pelvic structure, impaired sperm movement, inhibited embryo development due to chronic inflammatory conditions, and negative effects on the endometrium (1, 3). In addition, endometrioma is known to reduce the primordial follicle pool by exposing healthy ovarian tissue to free radicals and decreasing the ovarian reserve by inducing mechanical stretching (4, 5). If pain is severe, the endometrioma is large, or malignancy is suspected, surgical treatment is indicated. However, ovarian surgery lowers anti-Müllerian hormone (AMH) levels (6–8) and antral follicle count (AFC) (9, 10) and the extent of the decrease is more severe when both ovaries are affected (11). Therefore, to prevent this decline in fertility, patients with endometrioma are considered candidates for preoperative fertility preservation (FP).

There is limited data on FP before ovarian surgery in patients with endometrioma (12), with few articles analyzing FP outcomes. The case report on oocyte cryopreservation in a patient with endometriosis published in 2009 is the first case of FP (13). A systematic review paper, excluding reviews and animal experiments, yielded only two case reports, one histological science study, and four retrospective cohort studies for endometriosis and FP (14). However, these studies had limitations such as being presented as a case report (13), describing a single case of tissue cryopreservation (15), involving only a few patients (16–18), involving inconsistent AMH measurement methods (19), grouping endometriosis patients as non-oncologic patients (18, 20), or involving a comparison between surgical and nonsurgical groups among patients with endometrioma without the inclusion of healthy controls (17). Since then, only a few articles have been published in 2020, including our previous paper (21–23). In addition, ovarian cysts other than endometriomas also require surgical treatment when they are large, symptomatic, or when pathologic confirmation is required. In this study, we aimed to expand the scope of the previous report on oocyte cryopreservation (21) by analyzing more patients with endometrioma and by comparing the efficacy of oocyte or embryo cryopreservation between patients with endometrioma and patients with other ovarian cysts that require preoperative surgery or infertile patients without endometrioma.

The preservation of fertility in women with endometrioma is especially important, but reliable data is lacking. In this study, we demonstrated the effect of endometrioma on controlled ovarian stimulation (COS) outcomes and verified the efficacy of FP in women with endometrioma scheduled for ovarian cystectomy.



Materials and Methods


Subjects

The study populations were patients with endometrioma. The patients were enrolled retrospectively from May 2016 to March 2020 at the Seoul National University Bundang Hospital. The study protocol was approved by the Institutional Review Board of the Seoul National University Bundang Hospital (No. B-2006/616-108). Patient information was obtained from electronic medical records. The condition of the enrolled patients satisfied the following three criteria: presence of endometrioma confirmed by ultrasonography (USG) and/or magnetic resonance imaging (MRI), presence of symptoms or the need for surgery owing to an increase in cyst size, and history of cryopreservation of oocyte or embryo cryopreservation for FP before ovarian surgery. On USG, endometrioma showed typical features of ground glass echogenicity (24). MRI was performed to aid diagnosis, where the features of endometrioma were diverse. Typically, confirming the shading sign as a pathognomonic feature in T2-weighted images, high signal intensity in T1-weighted images, or the presence of thick fibrous capsules, which is the most characteristic pathologic feature, are the specific features of endometrioma on MRI (25). Elective FP was performed after counseling if the preoperative AMH (Elecsys assay, Roche Diagnostics, Switzerland) value was less than 3.0 ng/mL, recurrent endometrioma was present, bilateral endometrioma were noted, or at the patient’s request. In cases of oocyte or embryo cryopreservation, the target number of cryopreserved oocytes or embryos was ≥10. If this number was not achieved after one trial, an additional cycle was performed, with the patient’s consent. Before surgery, oocyte cryopreservation was performed for unmarried women, and either embryo or oocyte cryopreservation was performed for married women.

The control groups were either infertile patients without endometrioma, who underwent in vitro fertilization/intracytoplasmic sperm injection – embryo transfer (IVF/ICSI-ET) or patients with a benign cyst. Infertile patients are those who underwent IVF/ICSI-ET owing to male factor, tubal factor, or an unexplained factor. For comparison of infertile patients with patients with endometrioma, propensity scores were calculated based on age and body mass index (BMI). Infertile patients and the endometrioma patients were matched 1:1.

Other benign cysts were also diagnosed via USG. These included mainly mature cystic teratomas, serous cystadenomas and mucinous cystadenomas. Mature cystic teratoma presents posterior sonic shadowing, diffuse or focal hyperechogenicity, hyperechoic lines or dots, and fat-fluid levels in USG (26). Serous cystadenoma presents as complex thin-walled, uni- or multilocular cysts, with variable sizes. The cyst contents show echogenic materials, possibly with or without papillary projections. Mucinous cystadenoma reveals echogenic, thin-walled multiloculated cystic mass, with various echographic presentations (27). Patients with a benign cyst and the patient with endometrioma were matched 1:1 with propensity score matching, and further analysis with linear regression analysis due to the small number of cases.



The Controlled Ovarian Stimulation Protocol and Cryopreservation of Oocytes and Embryos

The basic COS protocol is similar to that of a previous study (21). Briefly, gonadotropin-releasing hormone (GnRH) antagonist protocols were applied to all COS cycles in endometrioma. COS was performed using either a recombinant FSH (rFSH; Gonal-F; Merck Serono, Geneva, Switzerland), or human menopausal gonadotropin (hMG; IVF-M; LG, Korea). The starting dose of gonadotropin was selected according to the patient’s age and AMH level. When the leading follicle reached a mean diameter of 13-14 mm, GnRH antagonist (Cetrotide, 0.25 mg; Serono, Darmstadt, Germany) was added to inhibit premature LH surge. When two or more leading follicles reached a mean diameter of ≥18 mm, either 250 μg of recombinant human chorionic gonadotropin (rhCG, Ovidrel; Merck Serono, Darmstadt, Germany) or 250 μg of rhCG plus a GnRH agonist (0.2 mg of Decapeptyl; Ferring) was administered for final oocyte maturation. Oocyte pickup was performed 36 hours after triggering, under ultrasound guidance. After retrieval, the oocytes were evaluated by two expert embryologists. Only mature oocytes which had a polar body in the perivitelline space were cryopreserved through the vitrification method. The same COS protocol was applied for infertile patients and patients with other ovarian cysts. In cases of embryo cryopreservation, IVF or ICSI was performed 4 h after oocyte retrieval and then cryopreserved at either cleavage or blastocyst stage.

The basal characteristics were compared according to the total number of patients (n=62). All COS results were analyzed as total FP cycles (n=95), considering each cycle as independent of oocyte cryopreservation (n=77) and embryo cryopreservation (n=18) cycles. For comparison between the groups, the first COS cycle results of each patient were analyzed.



Embryo Scoring

The mean embryo score (MES) and the number of good embryos were calculated as parameters for additional analysis in cases of embryo cryopreservation. The scoring methods were adapted from a previous paper (28). Briefly, the score for cleavage-stage embryos was based on the Steer method (29). The total score was calculated by multiplying the cell number by each grading score (A=4, B=, C=2, D=1). The MES was obtained as the total embryo score divided by the total number of embryos produced. Compaction was scored as 40 points and morula was scored as 72 points.

The score for blastocysts was calculated as the development score × the inner cell mass score × the trophectoderm score, based on Gardners’ method (30). The development score was assigned as follows: early blastocyst (ErB) =1; middle expanding blastocyst (MEB) =2; expanded or fully expanded blastocyst=3.5; expanded blastocyst with partial hatching=5; and fully hatched blastocyst=6. The scores for both the inner cell mass and the trophectoderm were assigned separately based on their grade, which were as follows: A=3, B=2, and C=1. The overall scoring method followed that of the previous paper (28).

Regarding the definition of good embryos, for cleavage embryos higher than 6B were assigned, and for blastocysts higher than MEB-BB were assigned. There was no severe oligoasthenoteratozoospermia when IVF or ICSI was performed because of a male factor among infertile patients.



Outcome Measure

The primary outcomes of the study were the total number of retrieved oocytes, the number of mature oocytes, and the number of cryopreserved oocytes. The MES and the number of good embryos were calculated for secondary analysis in embryo cryopreservation. These indicators were compared within patients with endometrioma according to laterality and between patients with endometrioma and infertile patients or patients with benign cysts. For women who underwent repeated COS, the number of oocytes and mature oocytes collected each time and the cumulative number were scored.



Statistical Analysis

All statistical analyses were performed using R version 4.0.1 (R Core Team, 2020). Data are presented as median [interquartile range (IQR)] and categorical variables are presented as “n (%)” in the tables. Mann-Whitney-U test was used for continuous variables, and Fisher’s exact test was used for categorical variables. For comparison of infertile patients with patients with endometrioma, propensity score matching by age and BMI was used. With propensity score matching, linear regression analysis was further performed between the patients with a benign ovarian cyst and those with endometrioma due to the small number of patients. For the analysis of the repeated cycle, a generalized estimating equation was used, and the graph was generated using GraphPad Prism version 5.0 (Graph-Pad, San Diego, CA, USA). P <0.05 was considered statistically significant.




Results

A total of 62 women with endometrioma underwent FP treatment. Of these patients, 50 underwent oocyte cryopreservation and 12 chose embryo cryopreservation. Ninety-five COS cycles were performed in patients with endometrioma. The basal characteristics of the patients who underwent FP (either oocyte or embryo cryopreservation) are presented in Table 1 according to endometrioma laterality. There was no difference in basal characteristics with respect to endometrioma laterality. The outcomes of the 95 FP COS cycles are described in Table 2. The maximum number of cycles performed in a single patient was 4, and 34.7% of cases were treated with COS more than once. The median number of retrieved oocytes was 5.0, the median number of retrieved mature oocytes was 3.0, and the maturation rate was 58.3%. These values did not differ according to laterality. The histologic report confirmed endometriotic cyst.


Table 1 | Basal characteristics of the patients with endometrioma according to laterality.




Table 2 | Controlled ovarian stimulation outcomes of the patients with endometrioma according to endometrioma laterality.



In case analysis only for embryo cryopreservation (18 cycles), the unilateral group showed significantly better MES than the bilateral group (27.4 [22.2, 32.3] vs. 15.7 [14.8, 17.2], p=0.035), and the rate of good embryo generation was also higher in the unilateral group (100.0 [92.9, 100.0] vs. 33.3 [27.8, 33.3], p=0.004). However, the number of good embryos in each group did not differ significantly (Table 2).

Table 3 shows a comparison of clinical characteristics and cycle outcomes of the first COS cycle in the patients with endometrioma and infertile patients by propensity score matching. Considering that the same age was matched, basal AMH levels were significantly lower in patients with endometrioma than in infertile patients without endometrioma, and the same results were also found in the total number of acquired oocytes (1.2 [0.8, 2.2] vs. 3.3 [2.2, 3.9], p<0.001; 4.0 [2.0, 8.0] vs. 7.0 [5.0, 12.0], P=0.009, respectively). Contrarily, the amount of gonadotropin used was significantly higher in endometrioma patients compared to the amount used in infertile patients (2400.0 [2100.0, 2400.0] vs. 1950.0 [1725.0, 2400.0], p<0.001). Regarding the number of retrieved mature oocytes, infertile patients showed higher median values than patients with endometrioma, but no statistical difference was noted (4.0 [2.0, 7.0] vs. 3.0 [1.0, 5.0], p=0.085). In addition, the stimulation duration and the peak E2 level did not differ between the two groups.


Table 3 | Comparison of clinical characteristics and first controlled ovarian stimulation cycle outcomes of patients with endometrioma and infertile patients without endometrioma.



Table 4 shows the clinical characteristics and outcomes of the first COS cycle in patients with endometrioma and in patients with a benign cyst. There was no statistically significant difference, but the results of AMH, peak E2 level, total number of acquired oocytes, and acquired mature oocytes were lower in the endometrioma group than those in the benign cyst group (1.2 [0.8, 2.2] vs. 1.9 [1.2, 2.6], p=0.094; 832.0 [498.0, 1829.0] vs. 1506.0 [1302.0, 2248.0], p=0.050; 5.0 [3.0, 8.0] vs. 7.5 [3.8, 10.0], p=0.279; 3.0 [1.3, 4.8] vs. 5.5 [2.8, 8.0], p=0.052, respectively). The histologic report confirmed benign ovarian cysts such as mature cystic teratoma, mucinous cystadenoma or fibroma.


Table 4 | Comparison of clinical characteristics and first controlled ovarian stimulation cycle outcomes of patients with endometrioma and patients with a benign ovarian cyst.



The repeated COS cycle outcomes are shown in Table 5. Even in repeated trials, the number of retrieved oocytes or mature oocytes for each cycle is not decreased, and the median value of the cumulative number of cryopreserved oocytes or embryos was 3 up to the first cycle, 8 up to the second cycle, 12 up to the third cycle, and 14.5 up to the fourth cycle. For patients with two or more repeated COS cycles (n=22, 35.5%), a progressive increase in the number of accumulated cryopreserved oocytes or embryos was noted as the cycles are repeated (Figure 1). In this case, the number of cryopreserved oocytes or embryos were not decreased in each cycle. The median [interquartile range] number of cryopreserved oocytes or embryos at final cumulative cycles was 9.0 [5.0, 14.0].


Table 5 | Cumulative effect of cryopreservation.






Figure 1 | The number of cryopreserved oocytes or embryos in the first, second, third and fourth cycles and the total cumulative numbers in each patient who underwent two or more COS cycles. The horizontal line in each column represents the median value, and the upper and lower bounds represent interquartile ranges.





Discussion

The present study demonstrated that AMH level was significantly lower in patients with endometrioma than in infertile patients of the same age, and fewer oocytes were obtained. Although there was no significant difference, the same trend was confirmed when comparisons were made with the benign ovarian cyst group. Patients with bilateral endometrioma showed significantly lower MES and percentage of good embryos than patients with unilateral endometrioma. Preoperative oocyte or embryo cryopreservation can successfully preserve fertility, and through repeated COS, a larger number of cumulative oocytes or embryos can be cryopreserved for future fertility without a decrease in the number of collected oocytes.

In this study, we did not observe any significant difference in COS outcomes according to endometrioma laterality. In a previous study, it was reported that the decrease in ovarian reserve was significantly more in bilateral ovarian cystectomy (BOC) than that in unilateral ovarian cystectomy (UOC) (8). Therefore, it can be said that the need for FP is greater in BOC. Considering that there was no significant difference in the preoperative COS outcomes between BOC and UOC groups, FP treatment before ovarian cystectomy, especially in women with bilateral endometrioma is much more important.

Regarding the results of embryo cryopreservation, the quality of the embryos in the bilateral endometrioma group was significantly lower than that in the unilateral group. It can be considered that the probability of generating oocytes of normal quality was lowered, possibly resulting in lower quality embryos being generated. It was reported that the quality of the ovarian follicle adjacent to the endometrioma was damaged, atretic, and had a low mitochondrial content (3, 31). Mechanical stretching, decrease in granulosa cell function, increase in reactive oxygen species and gonadotoxic free iron (31), inflammatory cytokines in follicular fluid (32), formation of abnormal meiotic spindle and chromosomal misalignment (33), and polar body abnormality (34) were suggested as possible mechanisms of deterioration in oocyte quality.

Compared to the benign cyst group, patients with endometrioma showed lower peak E2 level with marginal significance (p=0.05). Other COS outcomes such as retrieved total and mature oocyte number and oocyte maturation rate showed lower results although the difference did not reach statistical significance. Endometrioma could affect the adjacent ovarian follicle and stroma and cause detrimental outcomes (31). The worse COS outcomes could be expected in women with endometrioma and less oocytes could be obtained compared to those with benign cyst. The necessity of repeated COS could be explained to the patients.

In comparison with the infertile patient group of the same age, the endometrioma group showed significantly lower AMH and oocyte yield. Patients with endometrioma showed a faster decrease in preoperative AMH level compared to age-matched healthy patients (35). This was especially notable in bilateral cases (36). This finding is consistent with the results of a previous study that showed a greater decline in AMH levels in the endometrioma group, and this trend was maintained after surgery (37). Therefore, an active medical or surgical measure to prevent disease progression is essential in patients with endometriosis. If surgical treatment is required, deterioration of the ovarian reserve will follow after surgery due to the accompanying removal of the normal ovarian tissue or injury to the ovarian vasculature (3, 38). In the case of bilateral (39) or recurrent surgery, the reduction is more prominent than in the initial surgery (40); thus, the procedure for FP before surgery must be performed.

In women with endometrioma, lower AMH and poor COS outcomes were observed compared to those in the infertile control group, resulting in a small number of oocytes retrieved per cycle. However, multiple COS cycles are feasible in patients with endometrioma with patient agreement, because there is no urgent treatment such as chemotherapy in cancer patients. In the analysis of our study a median of up to 14.5 oocytes or embryos with 4 COS trials could be cryopreserved. Therefore, it is necessary to counsel patients that even if a small number of oocytes was obtained in the first cycle, sufficient oocytes or embryos for future pregnancy attempts could be achieved with multiple repeats of the procedure. Our center recommends that at least 10–15 oocytes should be cryopreserved in consideration of the future pregnancy if the patient is willing to undergo FP. Considering the probability of live birth, Struli et al. suggested cryopreserving 15–20 oocytes in women under 38 years and 25–30 oocytes in women under 38–40 years (41). Based on these findings, the number of oocytes that we recommend seems to be small. However, ovarian reserve test will be followed up regularly after surgery and further FP will be performed if necessary. Concerns about increasing size of endometrioma could be raised for the administration of exogenous hormones during COS. However, studies that performed COS for infertility treatment have shown that there was no further increase in the recurrence of endometriosis (42, 43).

There is still no consent recommendation for FP in patients with endometrioma (5, 41). Limitedly, Natalia C et al. recommended that FP may be offered on an individual basis to young women at high risk of endometriosis recurrence, or those at risk of damage to the bilateral ovaries (1). A working group of the European Society of Human Reproduction and Embryology (ESHRE), and the World Endometriosis Society (WES) recommend awareness of the risk of damage to ovarian reserve in endometrioma surgery, and FP should be considered when the reserve is already compromised (44). However, at present, information on clear indications and standard tests are not distinct, and ESHRE guidelines (45) limits the value of AMH for FP in patients with endometriosis. Therefore, establishment of indications for patient groups that benefit from FP, and additional validation work are needed in the future. Personalized counseling that considers age, involvement of endometriosis, and current ovarian reserve should be provided. In addition, in cases where oocyte or embryo cryopreservation is not affordable, ovarian tissue cryopreservation could be discussed and considered as a FP option (3).

The strength of the present study is that we analyzed and verified a previous pilot study conducted by us, we enrolled more patients, and compared other patient groups, such as patients with infertility or those with cysts other than endometrioma. However, the retrospective design of the study and the unavailability of pregnancy results are two major limitations of this study. In summary, elective FP before ovarian surgery can preserve fertility for women with endometrioma with good feasibility, and increasing the number of accumulated cryopreserved oocytes or embryos with repeated cycles can provide higher chance of future fertility.
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OEBPS/Images/table2.jpg
Variables Total Unilateral Bilateral p value
N =95 N=53 N =42
FP cycles” 0.471
First 62 (65.3%) 34 (64.2%) 28 (66.7%)
Second 22 (23.2%) 12 (22.6%) 10 (23.8%)
Third 8 (8.4%) 4(7.5%) 4(9.5%)
Fourth 3(3.1%) 3(5.7%) 0(0%)
Total dose of gonadotropins (IU)* 2400.0 [2100.0, 2700.0] 2400.0 [2400.0, 2700.0] 2400.0 [2100.0, 2700.0] 0.115
Duration of stimulation (day)* 8.0(80,9.0] 8.0[8.0.9.0] 8.0(7.0.9.0] 0.470
Peak serum E2 levels (pg/mL)* 827.0[521.0, 1859.0] 903.0 [614.0, 2270.0] 750.5 [376.0, 1624.25] 0.073
Number of oocytes retrieved (n)* 5.0(30,8.0] 5.0(3.0, 8.0] 45[3.0,7.0) 0.684
Number of mature oocytes retrieved (n)* 3.0(15,5.0] 3.0[2.0,5.0] 3.0[1.0,4.8 0.425
Percentage of mature oocytes (%)" 58.3 [60.0, 85.7] 60.0 [50.0, 88.9] 57.7 [50.0, 75.0] 0.817
Variables Total Unilateral Bilateral p value
N=18 N=15 N=3
Mean embryo score (MES)* 23.7 [19.3, 31.5] 27.4[22.2, 32.3] 15.7 [14.8,17.2] 0.035
Number of good embryo (n)* 2.0[1.0,3.0] 2.0[1.5,3.0] 1.0 1.0, 1.5] 0.145
Percentage of good embryos (%) 100.0 [68.8, 100.0] 100.0 [92.9, 100.0] 33.3[27.8,33.3] 0.004

*Mann-Whitney-U test.
*Fisher’s exact test.

Data are presented as number (%), or Median [IQR].

E2, estradiol.

*These data were analyzed only for patients with embryo cryopreservation.
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Variables Total Patients with endometrioma Patients with benign cyst p value

N =42 N=21 N=21
Basal FSH (miU/mL) 6.5[4.9, 7.8] 6.7 5.0, 8.1] 6.7 5.1, 86] 0.953
AMH (ng/mL) 1.41[09,22 12(0.8,2.2] 19(1.2,26] 0.094
Total dose of gonadotropins (IU) 2400.0 [2100.0, 2400.0] 2400.0 [2100.0, 2700.0] 2400.0 [2081.3, 2475.0] 0.900
Duration of stimulation (day) 8.0(7.0,9.0] 8.0[7.0,9.0] 8.0[7.8,9.0] 0.673
Peak serum E2 levels (pg/mL) 1452.0 [720.3, 2187.5] 832.0 [498.0, 1829.0] 1506.0 [1302.0, 2248.0] 0.050
Number of oocytes retrieved (n) 6.0 [3.0, 9.0 5.0 [3.0, 8.0 7.5[3.8,10.0] 0.279
Number of mature oocytes retrieved (n) 4.0 2.0, 6.0] 3.0[1.3, 4.8 5.5[2.8,8.0] 0.052
Percentage of mature oocytes (%) 69.1 [52.8, 100.0] 59.2 [50.0, 85.7] 73.9 [65.9, 88.1] 0.129

All data were analyzed with Mann-Whitney U test.
Data are presented as Median [IQR].

BMI, body mass index.

E2, estradiol.
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Variables

Age (year)

BMI (kg/m?)

Basal FSH (mlU/mL)

AMH (ng/mL)

Total dose of gonadotropins (IU)
Duration of stimulation (day)
Peak serum E2 levels (pg/mL)
Number of oocytes retrieved (n)

Number of mature oocytes retrieved (n)

Percentage of mature oocytes (%)

All data were analyzed with Mann-Whitney U test.

Data are presented as Median [IQR].
BMI, body mass index.
E2, estradiol.

Total
N =86

34.0[31.0, 37.0]
21.6[20.0, 23.1]
6.1[4.8,7.7]
22[1.2,34]
2100.0 [1800.0, 2400.0]
80(7.0,80]
1483.5 [704.0, 2241.8]
6.0[3.0,11.0]
3.0[20,6.0]

60.0 [41.4, 80.0]

Patients with endometrioma
N=43

34.0[30.0, 38.0]
21.5[20.1,22.8]
6.3[4.8,7.6]
1.2[08,22]
2400.0 [2100.0, 2400.0]
80[7.0,80]
907.0[511.5, 1829.0]
40[20,80]
30[1.0,5.0]

50.0 [42.7, 85.7]

Infertile patients
N=43

34.0[32.0, 36.5]
222201, 23.8]
58[4.9,7.1]
33[2.2, 39
1950.0 [1725.0, 2400.0]
8.017.0, 9.0
1567.0 [773.0, 2408.0]
7.0[5.0,12.0]
4.01[2.0,7.0)

600 [43.2, 73.2]

p value

0.581

0.213
0.359
<0.001
<0.001
0.841

0.346
0.009
0.085
0.706
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Variables

Age (yr.)"

BMI (kg/m?)*

Basal FSH (miU/mL)*

AMH (ng/mL)*

Previous ovarian surgery before COS*

No

Yes

Diameter of largest cyst at diagnosis (cm)*

Total
N=62

32.5[27.3, 37.8]
21.3[19.8, 22.7)
6.7 5.0, 8.1]
1.2[08,22]

36 (58.1%)
26 (41.9%)
5233, 6.6]

Unilateral
N=34

33.0 [27.5, 37.8]
215[19.6, 22.8]
6.8(6.1,8.9]
1.2(07,22]

20 (58.8%)
14 (41.29%)
43[3.0,6.2

Bilateral
N=28

31.0[27.8, 37.3)
21.3[20.2, 22.6]
5.84.6,7.5]
1.4[1.0,22]

16 (67.1%)
12 (42.9%)
5.6 [4.4,7.4]

p value

0.843
0.901
0.222
0.144
0.999

0.091

*Mann-Whitney-U test.

*Fisher’s exact test.

Data are presented as number (%), or Median [IQR].

BMI, body mass index; COS, controlled ovarian stimulation.
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Number of retrieved oocytes per cycle*

Number of mature oocytes per cycle*

Number of cryopreserved oocytes or embryos per cycle*
Number of cumulative oocytes

Number of cumulative mature oocytes

Number of cumulative cryopreserved oocytes or embryos

1%t cycle
N=62

5.0[3.0, 8.0]
30[1.3, 4.8
3.0[20,6.0]
5.0[3.0, 8.0]
3.0[1.3,4.8
3.0[20,6.0]

Up to 2™ cycles
N=22

6.0[33,7.8
30[1.3.5.0]

45[28,7.3
10.0 (6.0, 14.5]
6.5[35,9.8

80150, 12.0]

Up to 3" cycles
N=8

35[30, 7.0]
25[18,38]

3.0[25,55]
16.0 (8.0, 19.8]
9.0(6.8,11.5)
12.0[9.0, 16.0]

Up to 4'" cycles
N=3

5.0[4.5,5.5]
30[25,35
30[25,35
21.0[165,21.0]
13.0[100, 13.0]
14.5[14.3, 14.8)

Data are presented as Median [IQR].

*The median number of oocytes or embryos in each cycle (1st, 2nd, 3rd, and 4th) is not statistically different (generalized estimating equation).





