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ABSTRACT 

OBJECTIVE: To elucidate the prognostic factors for intracytoplasmic sperm injection cycle cancellation 

in patients with endometriosis-related infertility.  

STUDY DESIGN: This was a retrospective cohort study and conducted at the Assisted Reproductive 

Technology center of Uludag University School of Medicine, between the years 2011-2017. The elec-

tronic database was screened and infertile patients with endometriosis, without male factor infertility, 

systemic disease, or undefined adnexal mass, and aged <40 were selected. The endometriosis pheno-

type of all cycles was classified into three subgroups: superficial endometriosis, ovarian endometrioma 

and deep infiltrating endometriosis. Cycles were divided into two groups: Group I (Cycle Cancellation) 

vs. Group II (Embryo transferred). 

RESULTS: Forty-four cycles were canceled and in 178 cycles, the embryo was able to be transferred. 

When the groups were compared age and day 3 FSH levels were statistically higher, and anti-Mullerian 

hormone and antral follicle count were statistically lower in Group I. The presence of adenomyosis was 

higher in Group I (64% vs. 40% p<0.01). The surgery rate with laparotomy was higher in Group I (54.5% 

vs. 13.5% p<0.01). Antral follicle count remained as the only independent factor associated with prog-

noses of the IVF cycle with binary logistic regression analysis. Cancellation rates were similar between 

the phenotypes of endometriosis. 

CONCLUSIONS: Poor ovarian reserve, advanced age, presence of adenomyosis, and history of la-

parotomy are negative prognostic factors associated with intracytoplasmic sperm injection cycle can-

cellation in endometriosis-related infertility. Antral follicle count is the only independent factor in predict-

ing cycle cancellation. The phenotype of endometriosis does not affect the results.  
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Introduction 

Endometriosis is an inflammatory disorder and defined as 

the presence of endometrial-like tissue outside of the uterus, 

and its estimated prevalence is 10-15% in reproductive 

women (1). It mainly induces infertility, and the prevalence of 

endometriosis rises above 40% in infertile women since en-

dometriosis distorts pelvic anatomy, impaired peritoneal func-

tion, altered implantation and decreased ovarian reserve (2-6).  

Treatment of endometriosis-related infertility is based on 

surgery, assisted reproductive technology (ART), or both in-

terventions together. Assisted reproductive technologies may 

not be effective in some cases with endometriosis-related in-

fertility since all these factors listed above make the treatment 

more difficult. Intracytoplasmic sperm injection (ICSI) cycles 

are frequently canceled because of insufficient ovarian re-

sponse to the stimulation, a decreased number or quality of 

oocytes (7), decreased fertilization rate, or maturation arrest.  

In a study reported by Kuroda, it was found that the cancella-

tion rates of cycles (including cases of empty follicles, degen-
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erating and unfertilized eggs) were 35.5% in patients with un-

operated endometrioma, 47.1% in operated endometrioma, 

40% in endometriosis with no endometrioma, and 14.8% in 

couples with tubal factor infertility (8). Bongioanni et al. also 

found that the cancellation rate was 7.5% in unoperated en-

dometrioma, 9.8% in operated endometrioma, and 2.9% in 

tubal factor infertility and they commented that the cancella-

tion rates were higher in endometriosis-related infertility (9).  

The reason for these high cancellation rates remains unclear. 

There is no study about which factors affect the cancellation 

rate in endometriosis-related infertility.  

In this study, we aimed to elucidate the factors affecting 

the cancellation of the cycle, depending on the phenotypes of 

endometriosis and other characteristics of the cycles. 

Material and Method 

This retrospective cohort study was conducted at the ART 

center of  Uludag University School of Medicine. The re-

search ethics committee of Uludag University approved the 

study protocol (2017-1/52). The electronic database between 

Jan 2012/Jan 2017 was screened to identify patients with en-

dometriosis.  

Women aged >40 years, with chronic systemic diseases 

(diabetes mellitus, hypertension, etc.), and with suspicion of 

malignancy, and couples with male infertility were excluded 

from the study. The enrolled patients’ ICSI cycles were com-

pared in three endometriosis phenotypes: superficial en-

dometriosis, ovarian endometrioma, and deep infiltrating en-

dometriosis. A patient who had two phenotypes of en-

dometriosis was enrolled in the more severe group.  

Superficial endometriosis was diagnosed during laparoscopic 

surgery, which was performed for other indications such as 

tubal factor infertility, unexplained infertility, etc. It is defined 

as the presence of endometriotic lesions on the peritoneum. 

Ovarian endometrioma is defined as homogenous, usually 

unilocular, focal lesions in the ovary with low-level echoes in 

ultrasound imaging and with a shading sign in magnetic reso-

nance imaging (10). Deep infiltrating endometriosis was diag-

nosed by bimanual pelvic examination (palpable rectovaginal 

endometriotic nodule), by transvaginal ultrasound screening 

and MRI, or it was defined based on the visual diagnosis of an 

infiltrating type of endometriosis in surgeries (11,12). 

Adenomyosis was defined as ingrowths of the endometrial 

cells into the myometrium. Patients were screened by trans-

vaginal ultrasound and the presence of two of the listed crite-

ria was defined as adenomyosis. 1-No distinction of the en-

dometrial-myometrial junction; 2-Asymmetry of the anterior 

and posterior myometrium; 3-Subendometrial myometrial 

striations; 4-Myometrial cysts and fibrosis; and 5-

Heterogeneous myometrial echotexture (13). 

All patients underwent ovarian stimulation by using either 

ultra-long protocol, long protocol, antagonist protocol, micro-

dose flare-up protocols, or natural cycles. Goserelin acetate 

3.6 mg monthly depot form was injected for 3 months, or daily 

leuprolide acetate 0.1 mg / daily injection was applied for 3 

months for pituitary desensitization in the ultra-long protocol. 

Daily injections of leuprolide acetate were started on the 21st 

day of the cycle in long protocol. After pituitary desensitiza-

tion, daily gonadotropin injection with 150-600 IU/day was 

started and daily antagonist (cetrorelix-ganirelix 0.25 mg) in-

jections were applied after reaching 12-14 mm follicle in short 

antagonist protocol. Trigger (recombinant human chorionic 

gonadotropin (hCG) or leuprolide acetate) was given when >3 

follicles greater than 17 mm. Oocyte retrieval was done 34-36 

hours after hCG injection. The luteal phase was supported 

with vaginal 8% progesterone gel twice a day, starting on the 

evening of oocyte retrieval and continued until a negative 

pregnancy test or detection of fetal cardiac activity. The day of 

embryo transfer was decided based on the number of available 

embryos, and the embryo qualities.   

Three types of cycle cancellation were defined.  

Type A is identified as no follicular development despite 

the maximum dose of gonadotropin injections. 

Type B is identified as a full fertilization failure.  

Type C is identified as a maturation arrest and defined 

whenever the maturation of the embryo stops.  

All cycles were classified into two groups. The first group 

(Group I) consisted of canceled cycles, and the second group 

(Group II) consisted of embryo transferred cycles. Both groups 

were divided into three subgroups depending on the phenotype 

of endometriosis. Factors associated with a cycle cancellation 

which depended on the phenotype of the disease were found. 

Independent risk factors associated with cycle cancellation 

were investigated further by using logistic regression analysis, 

and also the effects of the presence of adenomyosis and la-

parotomy history on ovarian reserve were analyzed. 

The Kolmogorov-Smirnov test was used for assessing 

whether the variables followed a normal distribution or not. 

Variables were reported as mean ± standard and median (min-

imum-maximum) deviation values. Student T-test or Mann 

Whitney U test was used depending on the distribution of vari-

ables. According to the normality test results, independent 

samples t-test was used for between-group comparisons. 

Categorical variables were reported as n (%) and compared by 

Pearson Chi-square test or Fisher-Freeman-Halton-Test. To 

determine the independent risk factors that affect IVF cycle 

cancellation, binary logistic regression analysis with back-

ward selection was performed. SPSS (IBM Corp. Released 

2012. IBM SPSS Statistics for Windows, Version 21.0. 

Armonk, NY: IBM Corp.) was used for performing statistical 

analysis and the level of significance was set at α=0.05.   
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Results 

Between the years Jan 2012-Jan 2017, there were 2515 cy-

cles. All cycles were screened and 222 of the cycles were en-

rolled in the study.   

Forty-four (19.8%) cycles were canceled and the embryo 

was able to be transferred in 178 (80.2%) cycles. 

Four (9.1%) cycles were canceled due to inefficient re-

sponse (Type A), 24 (54.6%) cycles were canceled due to fer-

tilization failure (Type B) and 16 (36.3%) cycles were can-

celed due to maturation arrest (Type C).  

When the groups were compared, age was statistically 

higher in Group I (34 (26-43) yrs. vs. 30 (8-40) yrs. p<0.01).  

Day 3 FSH levels were statistically higher in Group I (8.1 

(2.6-23.2) IU/dL vs. 6.2 (2.6-21.8) IU/dL, respectively 

p<0.01).  

AMH level was statistically lower in Group I (0.5 (0.01- 

10) ng/mL vs. 1.9 (0.01-10) ng/mL p<0.01).  

AFC was statistically lower in Group I (4 (1-16) vs. 8 (1- 

20)  p<0.01). 

The presence of adenomyosis was higher in Group I (64% 

vs. 40% p<0.01). 

The rate of surgery with laparotomy was higher in Group 

I (54.5% vs. 13.5% p<0.01) (Table I).   

Statistically significantly different factors (p<0.05) were 

further analyzed with binary logistic regression analysis to de-

termine the independent prognostic factors for cycle cancella-

tion. Antral follicle count (OR:0.81, CI:0.70:0.93) remained 

as the only independent factor associated with prognoses of 

IVF cycles (Table II). 

Cycle cancellation rates were 16.6% in patients with su-

perficial endometriosis, 19.7% in patients with ovarian en-

dometrioma, and 21.2% in patients with deep infiltrating en-

dometriosis, and there were no statistically significant differ-

ences between the phenotypes of endometriosis (Table III). 

Group I Group II    p 
(n=44) (n=178)  

Age  34 (26-40) 30 (8-40) <0.01 

BMI (kg/m2) 23.4 (18.9-36.1) 23.3 (16-37) 0.313 

Gravida 0 (0-2) 0 (0-4) 0.729 

Duration of infertility (yrs) 5 (1-18) 4 (1-16) 0.754 

Day 3 FSH (IU/dL) 8.1 (2.6-23.2) 6.2 (2.6-21.8) <0.01 

Day 3 Estradiol (pg/mL) 46.1 (5.4-240) 42 (1.5-310)   0.07 

AMH (ng/mL) 0.5 (0.01-10) 1.9 (0.01-10) <0.01 

AFC (n) 4 (1-16) 8 (1-20) <0.01 

Adenomyosis (%) 28/44 (64%) 72/178 (40%) <0.01 

Surgery (%) 22/44 (50%) 104/178 (58%) 0.255 

Surgery: <0.01 

Laparoscopy 10/22 (45.5%) 90/104 (86.5%) 

Laparotomy 12/22 (54.5%) 14/104 (13.5%)  

Endometriosis Phenotype: 

Superficial 3/44   (6.8%)  15/178 (8.4%) 

Endometrioma 31/44 (70.5%) 126/178 (70.8%) 0.916 

Deep infiltrating 10/44 (22.7%) 37/178 (20.8%)

Note: Values are medians with minimum and maximum 

Table I: Cancelled cycles (group I) vs. transferred cycles (group II) – demographic data

Table II: Significant prognostic factors of cycle cancellation after logistic regression analysis 

Factors Wald OR (95% CI) p 

AFC 8.70 0.81 (0.70:0.93) 0.003 

Model χ2=16.55; p<0.001 

Pseudo R2=0.16 

n=222 

OR: Odds ratio, CI: Confidence interval 
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Discussion  

It is widely known that endometriosis has a challenging 

impact on infertility treatment. Both couples and doctors start 

the infertility treatment with high hopes, but our results show 

that 20% of couples with endometriosis-related infertility are 

defeated in this battle because of cycle cancellation.   

In this study, we aimed to elucidate the prognostic factor 

for ICSI cycle cancellation in patients with endometriosis-re-

lated infertility and to find out whether the phenotype of en-

dometriosis affects the cycle cancellation rate. Our findings 

indicate that only ovarian reserve markers, particularly AFC, 

have prognostic value in predicting the risk of canceling the 

cycle. 

The cycle cancellation rate of all endometriosis-related in-

fertility cycles was 19.8% in our study. There is a limited 

number of studies that inform about cycle cancellation rates of 

ERI.  All these studies have different cycle cancellation rates. 

The cycle cancellation rates of the studies in the literature vary 

between 7.5% and 47.1% (8,9,14). The variable cycle cancel-

lation rates between studies may be related to the heterogene-

ity of patient distribution, and the stage or phenotype of the 

disease. Thus, we further analyzed the cycle cancellation rates 

of the phenotypes of endometriosis.  However, it seems that 

the phenotype of endometriosis is not related to cycle cancel-

lation.  According to our results, four prognostic factors are re-

lated to cycle cancellation. These factors are age, ovarian re-

serve (day 3 FSH, AMH, and AFC), presence of adenomyosis, 

and laparotomy history. With logistic regression analysis, 

antral follicle count was found to be the only independent fac-

tor related to cycle cancellation. 

It is widely known that advanced age negatively affects 

fertility. As age increases, fecundity decreases. The fecundity 

of women decreases gradually after 32 years; however, a fur-

ther significant decrease occurs after 37 years (15). The reason 

for age-related decrease in fertility maybe because of altered 

ovarian reserve and metabolism. In a prospective study about 

women’s age and ovarian reserve, altered follicular metabo-

lism was found in women with either reduced ovarian reserve 

or advanced maternal age (16). The presence of endometriosis 

also has a detrimental effect on ovarian reserve by itself. The 

ERROR (Endometrioma Related Reduction in Ovarian 

Reserve) study showed that women with endometrioma expe-

rience a progressive decline in serum AMH level, which is 

faster than that in healthy women. Thus, both presence of en-

dometriosis and advanced age may have a negative impact on 

fertility. This may be related to cycle cancellation. In our 

study, we found a mean women’s age of 34 (26-43) in Group 

I and of 30 (8-40) in Group II. According to our results, 

women’s age is one of the prognostic factors for predicting the 

risk of cycle cancellation.  

We found increased day 3 FSH and AMH levels and de-

creased AFC levels in Group I. All these results are related to 

decreased ovarian reserve. With logistic regression analysis, 

the antral follicle count was found to be the only independent 

factor related to cycle cancellation. These findings indicate 

that decreased ovarian reserve, especially decreased AFC, is 

related to a high possibility of cycle cancellation independent 

of endometriosis subtypes. In a study about poor ovarian re-

sponse and cycle cancellation according to AMH levels dur-

ing different days of the menstrual cycle, results indicated that 

a day 3 AMH level below 0.3 ng/ml predicted a high risk of 

cycle cancellation with 70% sensitivity and 90% specificity. 

In our study, we found an AMH level of 0.5 (0.01-10) ng/mL 

in Group I (It was 1.9 (0.01-10) ng/ml in Group II). It is 

known that AFC is a good predictor of ovarian response even 

in an ovary with endometrioma.  In our study, the antral folli-

cle count was found to be the only independent prognostic fac-

tor related to cycle cancellation (OR:0.81, CI:0.70:0.93). This 

result shows the importance of AFC for assessing ovarian re-

serve and predicting cycle cancellation. In the ERROR study, 

endometrioma was found to be associated with a greater pro-

gressive decline in ovarian reserve than that in normal healthy 

women (17).  Another study conducted in our department was 

related to oocyte quality in endometriosis. In that study, pa-

tients were divided into two groups, namely male factor and 

endometriosis. Of the abnormal oocytes determined in all cy-

cles, 59.1% of oocytes were in the endometriosis group and 

40.9% of oocytes in the malefactor group. This difference was 

statistically significant and showed that endometriosis nega-

tively affected the oocyte morphology. 

Superficial Endometrioma Deep Infiltrating Total p 

No. of cancelled cycles 3/18 (16.6%) 31/157(19.7%) 10/47 (21.2%) 44/222 0.916* 

19.8% 

Inefficient 0/18 1/157 (0.6%) 3/47 (6.3%) 4/44 0.147** 

response 9%  

Fertilization 2/18 (11.1%) 17/157 (10.8%) 5/47 (10.6%) 24/44 

Failure 54%  

Maturation 1 (5.5%) 13/157 (8.2%) 2/47 (4.2%) 16/44  

Arrest 36%  

Table III: Cycle cancellation-depending on phenotypes of endometriosis

*Kruskal-Wallis Test, **Fisher-Freeman-Halton Test. 
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In this study, a new classification was formed for cycle 

cancellation. Type A: inefficient ovarian response, Type B: 

fertilization failure, and Type C: maturation arrest. The cycle 

cancellation rate was 9.1% for Type A, 54.6% for Type B, and 

36.3% for Type C. The main reason for cancellation is the fer-

tilization problem, with 54%. The results show that the pres-

ence of endometriosis negatively affects ovarian quality while 

causing a decrease in ovarian reserve. Furthermore, if a patient 

with endometriosis has poor ovarian reserve, the risk of cycle 

cancellation is higher than in the ones with normal ovarian re-

serve independently of the subtypes of endometriosis. 

Another prognostic factor is the presence of a history of la-

parotomy. The laparotomy rate was 54.5% in Group I and 

13.5% in Group II (p<0.01), and this difference were statisti-

cally significant. There is an ongoing debate as to whether la-

parotomy decreases ovarian reserve. There are studies about 

surgery in endometriosis, and the results of these indicate that 

laparoscopy may have more detrimental effects on ovarian re-

serve than laparotomy (18). However adversely, our results in-

dicated that the cycle cancellation rate was higher in the pa-

tients who were operated by laparotomy than those operated 

by laparoscopy. We did not know the ovarian reserve of the 

patients before surgery so that we could not interpret the effect 

of the surgery type on ovarian reserve. Furthermore, we did 

not know whether stripping or coagulation was used during 

the endometrioma excision. As a result, we may conclude that 

(excluding contributing factors) the presence of laparotomy 

history has a negative impact on cycle success.  

 The other issue concerning cancellation is the presence of 

adenomyosis. We found an adenomyosis rate of 64% (28/44) 

in Group I vs. 40% (16/44) in Group II and this difference was 

statistically significant. Nevertheless, it was found that the 

presence of adenomyosis is not an independent marker of 

cycle cancellation in the univariate analysis. Although it is not 

an independent factor in terms of cancellation, we can say that 

the presence of adenomyosis is essential for determining the 

cycle cancellation.  

Besides all these factors discussed above, we also ana-

lyzed whether the endometriosis phenotype is predictive for 

cycle cancellation. Our cycle cancellation results were com-

parable: 16.6% in superficial endometriosis, 19.7% in ovarian 

endometrioma, and 21.2% in deep infiltrating endometriosis 

groups. It was found that the cycle cancellation is mainly 

based on ovarian functions and that the endometriosis pheno-

type does not affect the cycle cancellation rates.  

The risk of cancellation can be predicted by analyzing 

ovarian reserve parameters carefully. Day 3 FSH, AMH, and 

AFC are important parameters to predict cycle success in en-

dometriosis-related infertility. Antral follicle count is the only 

independent factor in predicting cycle success. The results can 

be confirmed with further larger-scale studies. 
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