
254

Reproductive Medicine; Endocrinology and Infertility

Experimental 
& 

Clinical Article

Gynecol Obstet Reprod Med 2021;27(3):254-259

How to cite this article: Ozkaya E. Cogendez E. Tozkir E. Unsal S. Yavuz A. 
Tunali G.Uzun O. Bostanci Ergen E. Kayatas Eser S. Comparison of Cycle 
Outcomes Among Women with Endometrioma or Non-Functional Cysts 
Versus Control. Gynecol Obstet Reprod Med. 2021;27(3):254-259

Comparison of Cycle Outcomes among Women with Endometrioma or 
Non-Functional Cysts Versus Control 

Enis OZKAYA1, Ebru COGENDEZ1, Elif TOZKIR1, Saadet UNSAL1, Ahmet YAVUZ1, Gulden TUNALI2,  

Ozgur UZUN3, Evrim BOSTANCI ERGEN1, Semra KAYATAS ESER1 

Istanbul, Turkey 

ABSTRACT 

OBJECTIVE: This study aimed to compare cycle outcomes among women with endometrioma or non-

functional cysts versus control. 

STUDY DESIGN: Women under 35 years of age with unexplained infertility underwent in vitro fertiliza-

tion cycle. Two hundred and ninety-nine women were included in this study. Study groups consist of 

women with endometrioma (n=82) or non-functional ovarian cysts (n=100) and control group (n=117). 

Women in each group were selected consecutively. Groups were matched for age and ovarian reserve 

and compared in terms of  in vitro fertilization cycle outcome. 

RESULTS: There were no significant differences among groups in terms of mean age, early follicular 

phase Follicle-Stimulating Hormone, and anti-müllerian hormone levels (p>0.05). Baseline total antral 

follicle counts were similar among groups (p>0.05). There were significant differences among groups in 

terms of mean starting and total gonadotropin dose, peak estradiol level, total oocyte number, and ma-

ture oocyte numbers (p<0.05). Clinical pregnancy rates were 10.7%, 17.3%, and 31.6% in groups with 

non-functional cyst, endometrioma and control group respectively (p<0.05). The presence of a non-func-

tional cystic mass of ovary on the starting day of stimulation was a risk factor for poor cycle outcome in 

terms of clinical pregnancy rates [OR=0.5 (95 % CI; 0.2-0.9, p=0.03)]. 

CONCLUSION: Our data showed that the presence of any kind of cystic mass of the ovary especially 

the non-functional cysts on the starting day of stimulation was a risk factor for poor cycle outcomes in 

terms of clinical pregnancy rates. 
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Introduction 

Ovarian cysts are among the most common disorders in gy-

necology and infertility outpatient clinics in women of repro-

ductive age. The most common cysts in infertile women, inde-

pendent of the ovarian reserve, are simple anechoic cysts and 

endometriomas (1). Whether cysts negatively affect in vitro 

fertilization (IVF) prognosis and how aspiration or surgical 

treatment of these cysts affect IVF results are still challenging 

today. Today, the preferred methods of managing ovarian cysts 

at the onset of IVF cycles include the expectant approach, com-

bined oral contraceptive use, continuation of gonadotropin-re-

leasing hormone analog (GnRH-a) suppression, cyst aspira-

tion, and direct initiation of gonadotropins by ignoring cysts 

(2,3). The effects of ovarian cysts at the onset of the cycle on 

IVF results are explained by three mechanisms. These mecha-

nisms are a significant increase in estradiol (E2) levels caused 

by the cyst, respectively, by suppressing the Follicle-

Stimulating Hormone (FSH) levels, leading to a decrease in 

follicular recruitment, narrowing the ovarian surface area due 

to the mass effect of the cysts, preventing the growth of folli-

cles and reducing the number and quality of oocytes collected 
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by disrupting the blood flow to the follicles. (4,5). When we 

look at the literature, besides the publications reporting that 

simple anechoic cysts detected at the beginning of the cycle did 

not negatively affect the IVF results (6,7); there are also publi-

cations claiming to affect IVF results negatively (8,9). Weak 

follicular recruitment and increased cycle cancellation rates 

have been proposed concerning these negative results (8,9). 

The situation is a bit more complicated for endometriomas. 

Whether IVF failure is caused by endometriosis or en-

dometriosis disease itself remains current among controversial 

issues in the literature. Also, considering that surgical excision 

of endometriomas further reduces ovarian reserve, more atten-

tion should be paid to the approach to endometriomas detected 

initially in women who are directed go IVF (10). 

This study aims to investigate the effect of non-functional 

ovarian cyst and endometriomas, detected at the beginning of 

fresh IVF - ET cycles, on cycle outcome. 

Material and Method 

A total of 299 consecutive women with a normal ovarian 

reserve and <35 years of age who had undergone IVF/ICSI 

treatment in Health Sciences University Zeynep Kamil 

Women and Children’s Health Training and Research 

Hospital and had an ovarian endometrioma diagnosed by ul-

trasound (n=82) or had a basal simple ovarian cyst at the be-

ginning of ovarian stimulation (n=100) or a group of women 

without any baseline cyst (control group, n=117) were retro-

spectively identified. This retrospective, case-control study 

was carried out between May 2018 and December 2019. Our 

institutional ethics committee acknowledges that the study 

does not require a formal ethical review because of the retro-

spective review of medical records accepted by all patients 

and the study was conducted in accordance with the 

Declaration of Helsinki. 

The study groups consisted of 82 women with unilateral 

ovarian endometriomas of 10-50 mm, diagnosed by transvagi-

nal ultrasound or baseline simple ovarian cysts (n=100). The 

control group included 117 women who had no baseline ovar-

ian cysts. Simple ovarian cysts (10-35 mm) were defined as 

echo-free cysts with regular borders with normal tumor mark-

ers (11). The male-factor was the only main cause of infertility 

in the control group. A transvaginal ultrasound scan was per-

formed and a blood sample was taken on the second or third 

day of the menstrual bleed. Average serum estradiol concen-

trations in all three groups were <50 pg/ml on the first day of 

stimulation and progesterone level <1.5 ng/mL. Patients with 

high FSH levels (>10 IU/l), age 40 and older were excluded. 

For all participants, a gonadotropin-releasing hormone an-

tagonist protocol was used for IVF/ICSI. A regimen of daily 

recombinant follicle-stimulating hormone (rFSH; Gonal-F, 

Merck-Serono, Geneva, Switzerland) was started on the sec-

ond day of the menstrual cycle. The dose used ranged from 

150 IU to 300 IU and was determined by each patient’s basal 

clinical characteristics. Mean follicular growth was monitored 

every 2-3 days via two-dimensional transvaginal sonography. 

The daily dose of rFSH was adjusted from day 5 of stimula-

tion according to the ovarian response. The antagonist 

(Cetrorelix, Merck-Sereno, Geneva, Switzerland) was admin-

istered at a dose of 0.25 mg/day when the follicular size 

reached 12 mm. When the follicular size reached 18 mm, 250 

μg recombinant human chorionic gonadotropin (hCG; 

Ovitrelle, Merck-Sereno, Geneva, Switzerland) was adminis-

tered subcutaneously, and follicular puncture was performed 

after 34-36 hours. Next, 8% vaginal progesterone gel (Crinone 

gel 8%; Merck-Sereno, Geneva, Switzerland) was applied 

twice daily. ICSI was applied for each oocyte obtained by fol-

licular puncture. Elective transfer of single grade1 or 2 em-

bryos was performed either at cleavage (day 3) or blastocyst 

(day 5) stage, according to the developmental characteristics 

of the embryo. Prior to the transfer, all embryos were graded 

and given a rating according to blastomere quality as follows: 

Grade I, equal-sized symmetrical blastomeres with <10% 

fragmentation were given a rating of 4; Grade II, uneven blas-

tomeres with <10% fragmentation were rated as 3; Grade III, 

10% to 50% fragmentation were rated as 2; and Grade IV, 

>50% fragmentation were given a rating of 1. All embryos 

were assessed by one embryologist. Serum levels of the β-sub-

unit of hCG (β-hCG) were measured after 2 weeks. 

Ultrasonography was performed to detect the pulse of the 

fetus and confirm a clinical pregnancy. 

These three groups were compared for differences in the 

number of oocytes retrieved, oocyte quality as a ratio of ma-

ture oocytes, embryo quality, and clinical pregnancy rate. 

Statistical analyses were carried out with SPSS Version 

12.0 (SPSS Inc., Chicago, Ill., USA). Statistically significant 

differences were determined using the Kruskal Wallis test. 

Categorical variables were compared by the Chi-square test. 

Statistical significance was defined as p<0.05. 

Results 

There were no significant differences among groups in 

terms of mean age, early follicular phase FSH and anti-mül-

lerian hormone (AMH) levels (Table I, p>0.05). Baseline total 

antral follicle counts were similar among groups (p>0.05). 

There were significant differences among groups in terms of 

mean starting and total gonadotropin dose, peak estradiol 

level, total oocyte number, and mature oocyte numbers (Table 

II, p<0.05). Although the rates of transferred embryo grades 

were not statistically different among groups (81.2% Grade I, 

18.8% Grade II in control, 73.2% Grade I, 26.8% Grade II in 

endometrioma group, 82% Grade I, 18% Grade II in the group 

with non-functional cysts, p>0.05), clinical pregnancy rates 

were 10.7%, 17.3% and 31.6% in groups with non-functional 

cyst, endometrioma, and control group respectively (p<0.05). 
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Two-group comparisons revealed significantly different clini-

cal pregnancy rates between groups with endometrioma and 

control (p=0.03), groups with a non-functional cyst, and con-

trol (p=0.01). On the other hand, no significant differences 

were determined between the endometrioma group and group 

with a non-functional cyst (p>0.05). The presence of a non-

functional cystic mass of ovary on the starting day of stimula-

tion was a risk factor for poor cycle outcome in terms of clin-

ical pregnancy rates [OR=0.5 (95 % CI; 0.2-0.9, p=0.03)]. The 

mean cyst diameter was significantly higher in the group with 

functional cysts (20.5 mm vs. 31.6 mm, p<0.001). 

Multivariate regression analysis showed that groups were not 

significantly associated with the clinical pregnancy when ad-

justed for cyst diameter (constant=0.012, p>0.05). 

Discussion 

In this study, we aimed to compare cycle outcomes among 

women with endometrioma or non-functional cysts versus 

control. Our data showed that on the day of stimulation, any 

cystic ovarian mass, especially the presence of dysfunctional 

cysts, is a risk factor for poor cycle outcome in terms of clin-

ical pregnancy rates. The presence of a non-functional cystic 

mass of ovary on the starting day of stimulation was a risk fac-

tor for poor cycle outcome in terms of clinical pregnancy rates 

[OR=0.5 (95 % CI; 0.2-0.9, p=0.03)]. 

In recent years, there is widespread consensus on not re-

moving endometriomas before the IVF, as clearly stated in 

both the American Association for Reproductive Medicine 

(ASRM) and the European Society for Human Reproduction 

and Embryology (ESHRE) (10,12,13). 

However, a conservative approach to endometriomas can 

pose some risks such as decreased ovarian response potential, 

difficulty in oocyte pick up procedure, and the risk of missing 

possible adnexal malignancy presumed to be benign cysts 

(10,14). There is no consensus yet on the mechanism of en-

dometriomas causing infertility. However, the researchers re-

ported that the presence of endometrioma causes an increase 

in oxidative stress in the follicular environment and changes 

the iron metabolism, and affects ovarian physiology (15,16). 

There are publications that endometriomas reduce the number 

of oocytes collected (17,18), oocyte quality, embryo quality, 

and implantation rate (18,19). In a study of Yang et al., the 

presence of endometrioma at the onset of the cycle showed a 

negative effect on the number of oocytes collected, the num-

ber of MII oocytes and the number of embryos while implan-

tation rate, clinical pregnancy and live birth rates are similar 

to those without endometriomas (20). In the study conducted 

by Kumbak et al. in 2007 with normoresponder cases, the ef-

fect of the presence of endometrioma on IVF results during 

the IVF cycle was evaluated and this was not shown to affect 

pregnancy success, but with lower embryo quality and lower 

implantation rates. The authors argued that this negative effect 

in the study occurred not as a result of the mass presence, but 

as a result of the disease itself (21). In the study of Ashrafi et 

al. included in the meta-analysis of Somigliana in 2015, fewer 

oocytes were collected in cases with <3 cm endometrioma and 

the number of mature oocytes was lower than in those without 

endometriomas; however, it has been reported that the total 

number of embryos transferred per patient, embryo quality, 

and pregnancy rate are not affected (22,23). However, in our 

study, we found that endometriomas detected at the beginning 

of the cycle lead to poor ovarian response (number of oocytes 

collected), but also significantly decrease the rate of clinical 

Control Endometrioma Simple ovarian cysts p 

Mean SD Mean SD Mean SD  

Age (years 31.1 3.3 31.3 2.9 31.3 3.6 0.8 

FSH (IU/l) 6.1 2.1 6.4 2.4 6.9 3.1 0.1 

Estradiol (pg/mL) 40.1 14.5 45.7 15.9 45.6 16.8 0.03 

AMH (ng/mL) 2.4 1.8 2.2 1.2 2.3 1.3 0.7 

AFC 11.9 3.9 11.1 3.6 11.9 4 0.3 

Control Endometrioma Simple ovarian cysts p 

Mean SD Mean SD Mean SD  

Starting gonadotropin dose (u) 231.410 67.8 272.866 58.8 273.750 52.6 <0.001 

Total gonadotropin dose (u) 2129.1 776.7 2839.9 1072.8 2551.4 800.9 <0.001 

Peak estradiol level (pg/mL) 1702.9 989.6 1765.4 1026.4 1416.9 960.9 0.03 

# of total oocytes retrieved 8.14 5.230 7.29 4.867 6.19 5.114 0.005 

# of mature oocytes retrieved 6.52 4.238 5.06 3.546 4.40 3.164 0.001 

Table I: Comparison summary of baseline characteristics of groups

Table II: Comparison summary of cycle characteristics of groups

SD: Standard deviation, FSH: Follicle-stimulating hormone, AMH: Anti-müllerian hormone, AFC: Antral follicle count

SD: Standard deviation
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pregnancy. In our study, this effect was more clearly observed 

in non-functional ovarian cysts. Many studies have been con-

ducted on the effects of cysts detected at the beginning of the 

IVF cycle on gonadotropin doses used during the cycle, the 

number of oocytes collected, and pregnancy rates. An initially 

detected ovarian cyst may be endometrioma or malignant, as 

well as the persistence of the follicle or corpus luteum cyst 

formed in the previous cycle. It is known that functional cysts 

occur due to the increase of gonadotropin secondary to the 

flare-up effect of the analog in IVF cycles where GnRH 

analogs are used (4). These functional cysts detected at the be-

ginning of the cycle may cause early luteinizing hormone 

surge and progesterone elevation, leading to poor oocyte qual-

ity and poor endometrial development. In the systematic re-

view of McDonnell et al., GnRH-a therapy was compared 

with cyst aspiration performed for functional ovarian cysts >2 

cm at the beginning of the IVF cycle. As a result of this re-

view, the authors stated that cyst aspiration is not superior to 

GnRH-a therapy in terms of live birth, clinical pregnancy, 

number of recruited follicles, and number of oocytes col-

lected; in addition, they reported that cyst aspiration has dis-

advantages such as the need for anesthesia and the risk of sur-

gical complications (3). Qublan et al. investigated the effects 

of functional ovarian cysts on IVF treatment outcomes; in 

their study, they showed that the presence of cyst was associ-

ated with higher cycle cancellation rates and lower implanta-

tion and pregnancy rates compared to cases without ovarian 

cysts (24). In the same study, it was reported that cyst aspira-

tion did not improve the IVF result. Besides studying only 

functional cysts, another difference of this study from our 

study is that bilateral ovarian cysts are also included in the 

study of Qublan et al. Pereira et al. compared cyst aspiration 

and GnRH antagonist administration, and both methods were 

reported to be acceptable in terms of their effects on IVF cycle 

results in ovarian cyst management detected at the beginning 

of IVF treatment (25). Segal et al. evaluated the effect of base-

line simple ovarian cysts on IVF results, and showed that 

these cysts significantly reduced the rate of pregnancy in IVF 

cycles. In this study of Segal, the authors suggested that these 

cysts prevent the development of other follicles by mechani-

cal action or negatively affect folliculogenesis by disrupting 

local follicular angiogenesis (1). In the study of Segal, possi-

ble endometriomas were also included in the analysis since 

simple and complex cysts at the beginning of the cycle were 

not clearly distinguishable from each other. This further 

strengthens the accuracy of our results. Because we think that 

both simple cysts and endometriomas both impair angiogene-

sis by mass effect and this negatively affects IVF results. In 

the 2009 study of Kumbak et al., direct stimulation to simple 

ovarian cysts detected at the beginning of the cycle in nor-

moresponder cases was compared with the stimulation fol-

lowing serum estradiol level decrease after cyst aspiration. 

The authors argued at the end of the study that the ovarian 

cysts at the beginning of the cycle did not interfere with IVF 

stimulation, and the stimulation initiated after the serum estra-

diol levels were decreased by cyst aspiration did not show a 

favorable result (26). In our study, we determined that both 

non-functional anechoic cysts and endometriomas detected at 

the beginning of the cycle are poor prognostic factors for the 

ovarian response. The difference in our study from Kumbak 

and colleagues is that the cysts detected at the beginning of the 

cycle are non-functional and the endometrioma group is also 

included in the study. Functional ovarian cysts have been 

studied in most studies. In our clinic, we apply combined oral 

contraceptives to >2 cm functional cysts, while expecting an 

<2 cm functional ovarian cyst. As a result of these treatments, 

we start the IVF cycle when the cyst resolves and the estradiol 

level is <50 pg/mL and progesterone level <1.5 ng/mL. In our 

study, we disabled one of the mechanisms explaining the pos-

sible harmful effects of ovarian cysts at the onset of the cycle 

on the results of IVF-ET cycles by studying non-functional 

cysts. Early LH surge due to estradiol increase observed in 

functional cysts and high endometrial progesterone exposure 

are the possible underlying mechanisms for the poor outcome 

of the functional cysts, by studying non-functional cysts we 

eliminated this negative effect. As a result of our study, non-

functional ovarian cysts, which are thought to be more inno-

cent, may also affect the IVF cycle results negatively and re-

duces the rate of clinical pregnancy. This effect was also valid 

for endometriomas in our study. Our clinical pregnancy rate is 

10.7% in the non-functional cyst group, 17.3% in endometri-

oma cases, 29.9% in the group without cysts. As a result, these 

results led us to consider that non-functional ovarian cysts and 

endometriomas occupy the area covered by mechanical action 

which can disrupt folliculogenesis and adversely affect IVF 

outcome parameters (decreased oocyte count and oocyte qual-

ity, low clinical pregnancy rate), additionally, the majority of 

these simple cysts are persistent corpus luteum, although we 

measured progesterone levels at the early follicular phase, we 

do not measure other paracrine, autocrine hormones which 

may interfere with the endometrial receptivity such as 

PGF2alfa which has been shown to be decreased in such cases 

and has a significant role in endometrial receptivity (27). For 

these reasons, the cancellation of the cycle in cases with a sim-

ple cyst of <5 cm encountered at the beginning of the cycle re-

gardless of the ovarian reserve may be suggested based on 

these results; additionally, surgical excision may be beneficial 

in patients with normal ovarian reserve with endometrioma <4 

cm before the cycle. However, there is still a need for more 

well-designed, multicenter, prospective randomized con-

trolled trials. 

Major drawbacks in this study were the retrospective na-

ture of this study and the relatively small sample size. 

In conclusion, the presence of any kind of cystic mass of 

the ovary especially the non-functional cysts on the starting 

day of stimulation was a risk factor for poor cycle outcomes in 

terms of clinical pregnancy rates. 
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