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Abstract 
 

Objective: This study aimed to determine the impact of endometriosis on oocyte maturation in stimulated In-vitro 

Fertilization/Intra Cytoplasmic Sperm Injection (IVF/ICSI) outcomes. 
Study type, settings & duration: This retrospective study was conducted at Hameed Latif Hospital, Lahore 

from March 2021 to March 2023.  
Methodology: About 180 women were included in this study. All the study subjects were categorized into two 

groups in equal, where Group A presented with ovarian endometriosis and Group B presented women without 
endometriosis. Infertility parameters in both groups were same like age, body mass index (BMI), and infertility 
duration. Outcome parameters (ovarian reserve, fertilization rate, embryo quality, implantation rate and 
pregnancy outcomes) were compared in both groups. 
Results: The mean age was 38 years in both groups. In group A, BMI and the Antral Follicle Count was lower 
as compared to group B. (p-value =0.04) The number of oocytes retrieved, matured, and fertilized was higher in 
group B (14±5.31, 13±4.60, 12.5±4.79) as compared to group A (5±2.52, 4.83±2.40, 3.66±1.03). All the 
variables were statistically significant with the p-value <0.05. The pregnancy rate in Group A was 30% and in 
Group B, it was 29%. 
Conclusion: Oocyte number and quality are affected by endometriosis. However, ovarian endometrioma does 

not affect the embryo quality and the outcome of pregnancy. 
Key words: Endometriosis, oocyte quality, implantation rate, in-vitro fertilization, pregnancy rate, EMS.  

 

Introduction 
 

nfertility is a rising medical issue. Many couples 
suffer from infertility as a result of environmental 

pollution, societal pressure, and variations in fertility 
perceptions. Infertility is predicted to afflict 8-12% of 

couples in their reproductive years.
1
 Although 

assisted reproductive technologies (ARTs) have 
made significant developments, infertility remains a 
major concern for infertile couples, as well as 
gynecologists and embryologists.  

The development of endometrial glands and 
stroma outside the uterus may cause endometriosis. 
It typically affects females throughout their 
reproductive age which causes pelvic discomfort 
and infertility. It can also be without symptoms.

2
 

Endometriosis is an estrogen-dependent illness 
characterized by active tissue located around the 
uterus, typically on the ovaries and peritoneal 
peritoneum.

3
 Around 2-10% of women of 

reproductive age faced this problem and 30-50% of 
women suffering from fertility issues.

4
 The antral 

follicle count (AFC) and oocyte retrieval decreases 
in endometriosis which shows the poor ovarian 
response but is unrelated to the pregnancy 
outcome, leading to the conclusion that there is no 

Corresponding Author: 
Rameen Nisar                                                
Lahore Institute of Fertility and Endocrinology 
Hameed Latif Hospital 
Lahore.                    
Email:  rameennisar23@gmail.com                                                                                                                                                              

Received: 26 November 2024, Accepted: 14 March 2025  
Published: 15 April 2025 
 

Authors Contribution 
 

RG & AM conceptualized the project. SS performed the 
statistical analysis. RN also did the data collection.  RG & AA did 
the literature search. Drafting, revision & writing of manuscript 
were done by FTC & AM. 
 

Copyright © 2025 The Author(s). This is an Open Access article under 
the CC BY-NC 4.0 license. 

I 

Original Article 

mailto:rameennisar23@gmail.com


Rohina Gul, Fauzia Tabbasum Cheema, Aliya Muzafar, Aisha Awais, Rameen Nisar, Saba Sardar  

Pakistan Journal of Medical Research, 2025 (January-March)                                                         9 

impact on ART outcomes by endometriosis.
5
 The 

prevalence of endometriosis is 5-16.8% 
6
 in 

Pakistan and around 5-10% all over the world in 
reproductive age.

7
 

The American Society for Reproductive 
Medicine (ASRM) classification was used to 
describe the level of endometriosis laparoscopically. 
Endometriosis in these areas can cause signs of 
profound dyspareunia and dysphasia which also 
effect the lifestyle, sexual activity, and fertility 
status.

8
 Endometriomas are endometriosis cysts 

filled with blood resulting from ectopic endometrial 
tissue when it is positioned in the ovary or between 
the ovary and the ovarian fossa.

9
 The oocyte is 

critical in defining embryonic competence, which is 
especially important for the success of in vitro 
fertilization (IVF). Several publications also describe 
the oocyte shape may also be a non-invasive 
indicator of oocyte quality.

10
 

To treat endometriotic infertility, there are 
different Assisted Reproductive Techniques used 
including IVF and ICSI but the effect of 
endometrioma on ART results is yet unknown. 
According to the research, these results vary; some 
show lower oocyte retrieval numbers and poorer 
embryo quality, while others show that, even with 
fewer oocytes retrieved following IVF treatment, live 
birth rates are comparable to those of women 
without endometrioma.

11
 Prior studies have either 

included a single-endometrioma group without a 
control group for comparison, or they have primarily 
examined the impact of surgical endometrioma 
removal on ART outcomes rather than the effect of 
the endometrioma itself.

12
 

This study aimed to check the impact of 
endometriosis on oocyte maturation in stimulated 
IVF/ICSI outcomes. In case group, women had no 
prior surgical treatment and in the control group 
women who had no ovarian surgery and had no 
history of endometriosis. 

 
Methodology 

 
This retrospective study was held at the 

Hameed Latif Hospital, Lahore from March 2021 to 
March 2023. The sample size was 180, which we 
calculated conveniently. All the study subjects were 
categorized into two groups in equal where Group A 
presented with ovarian endometriosis (cases) and 
Group B presented women without endometriosis 
(control). Infertility parameters in both groups were 
tried to keep same including age, higher body mass 
index (BMI), and infertility duration. Outcome 
parameters (ovarian reserve, fertilization rate, 
embryo quality, implantation rate and pregnancy 
outcomes) were also analyzed in both groups. 

Women aged 20 to 45 years and had endometriosis 
and male with normal semen parameters were 
included in this study.  Female with any medical or 
surgical history and any other cause of infertility 
were excluded.  A written consent form was used for 
all the patients to use their clinical, hormonal, and 
ultrasound records. All the data were kept 
confidential.  

In Vitro Fertilization/ Intracytoplasmic Sperm 
Injection Treatment Procedure:

12,13
  All ovarian 

stimulation cycles included in this study were the 
first IVF/ICSI attempts for all patients, who 
underwent conventional stimulation following a 
flexible gonadotropin-releasing hormone (GnRH) 
agonist or an antagonist protocol, according to the 
observed follicular growth by ultrasound and blood 
tests. Follicle growth was regularly monitored by 
transvaginal ultrasound, in addition to the Follicle 
Stimulating Hormone (FSH), Prolactin (Prol), Anti-
Mullerin Hormone (AMH), Thyroid Stimulating 
Hormone (TSH), serum estradiol (E2), 
progesterone, and luteinizing hormone (LH) levels 
during the cycle. On ultrasonography, final oocyte 
maturation was induced by administering human 
chorionic gonadotropin (hCG) when at least one 
follicle exceeded 18 mm in diameter. Oocyte 
aspiration was performed 34–36 h after hCG 
administration. Fresh embryo transfers were 
performed on Day 5. Only one or two embryos were 
transferred. Micronized progesterone (600 mg/day) 
was delivered vaginally to support the luteal phase. 
A rise in blood β-hCG levels, measured 14 days 
after embryo transfer, was used to diagnose 
pregnancies. 

The data was categorized according to the 
baseline characteristics, and oocyte retrieval cycle. 
As baseline characteristics: age, BMI, the duration of 
infertility, primary or secondary infertility, and in the 
hormonal profile: serum follicle-stimulating hormone 
(FSH), luteinizing hormone (LH), E2, and AFC on 
menstrual cycle D3, and duration and dose of 
gonadotropin stimulation were recorded. The number 
of follicles larger than 14mm in diameter on the 
trigger day, number of oocytes retrieved, matured 
oocytes retrieved, fertilized oocytes, cleaved oocytes.  

All the data was entered and analyzed in a 
Statistical Package for Social Sciences (SPSS) 
software version 26.0. Descriptive analysis was 
performed for all variables, and categorical 
parameters were presented as frequency and 
percentage. To check the association between 
qualitative variables, the Pearson Chi-square test 
was used. The level of significance was 5%. 

The ethical approval was obtained from the 
Research Ethics Committee of Hameed Latif 
Hospital, Lahore vide letter no. IRB/2021/19. 
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Results 
 

About 180 women were selected and 
divided into case (90 women with endometrioma) 
and control (90 women without endometrioma) 
groups.   There were no significant differences 
regarding age, BMI, and infertility duration in both 
groups.  

Patients with endometrioma had a higher 
percentage of irregular menstrual cycles. Most of 
the cases had secondary infertility 30(33.3%) as 
compared to controls 22 (24.4%) (Table-1). 

The case group showed significantly lower 
AMH levels (2.29±1.64 ng/ml v/s 3.47±0.42 ng/ml, 
p-value 0.00), and TSH (3.23±3.60 v/s 5.54±4.39, p-
value =0.02) while  the levels of FSH, LH and 
Prolactin was significantly higher (10.52±3.42 IU/L 
v/s  6.10±0.04 IU/L, p-value =0.00), (6.79±5.39 v/s 
5.60 ± 2.86, p-value =0.22), (13.60±5.48 v/s 
12.32±3.64, p-value =0.03) respectively. Antral 
follicle count (AFC) was lower in case group as 
compared to the control (3.83±1.60 v/s 6.50±0.70 
with a p-value of 0.04 (Table-2). 

Regarding the stimulation protocol, in the 
case group, 30 (33.3%) women were selected for 
the Agonist protocol, 60 (66.7%)were selected for 
GnHR antagonist protocol  while in the control 
group, 13 (14.4%) women were selected for Agonist 
protocol, 77 (85.6%) were selected for GnHR 
antagonist protocol  (p-value =0.00). 

Those women who had endometrioma 
faced the higher stimulation duration and higher 
doses of FSH (3128±1540 v/s 2667±1430, p-value 
=0.01), but a lower follicles number (9.50±3.56 v/s 
30±14.14, p-value =0.00), oocytes retrieved 
(5.39±2.52 v/s 14±5.31, p-value= 0.00), mature 
oocytes (4.83±2.40 vs. 13.50±4.60, p-value= 0.00) 

and fertilized oocytes (3.66±1.03 vs. 12.5±4.79, p-
value= 0.00) 

In both groups there wasstatistical 
significance observed regarding endometrial 
thickness on decision day (10.61±0.81 v/s 10±0.32, 
p-value= 0.00). E2 and P4 were higher in cases 
[[2631.50 (3878-1385)] v/s 1336 (4205.83-538.70)] , 
p-value =0.00), (7.28±3.09 v/s 5±1.41, p-value 
=0.01). The pregnancy rate (PR) was slightly higher 
in the cases (20/66=30% v/s 22/74=29%) as 
compared to controls, but was not statistically 
significant (Table 3). 

 

Discussion 
 
Endometriosis is a major contributor to the 

reduction in female fertility, but because of the 
advancement of IVF/ICSI technology, most females 
may now be pregnant and deliver a baby.

11
 This 

study showed that patients with ovarian 
endometrioma had significantly poorer oocyte 
quantity and responsiveness to ovarian stimulation 
for ART treatment than controls. 
According to our results, patients in both groups the 
mean of age was 38 years and BMI was 27 kg/m

2 

The ovarian reserve was lower in the endometrioma 
group as compared to the non-endometrioma group. 
Women with endometrioma had a considerably 
lower ovarian reserve than the control group, also 
described in past research that endometriotic 
women had lower ovarian count as compared to the 
control group.

12
  Another study also found that the 

mean number of oocyte retrievals was lower in 
patients as compared to normal. One could be 
tempted to think that endometriosis would reduce 
the number of oocytes found.

13 

 
Table 1: Demographic characteristics of patients. 
 

Characteristics Cases (Group A) Control (Group B) 
   

Age (years) [mean ± SD] 38±4.62 38±4.24 
BMI (kg/m

2
) [mean ± SD] 27.22±5.71 27.03±5.03 

Infertility Duration (years) [mean ± SD] 6.93±4.25 6.65±3.92 
Menstrual Cycle [n (%)] 
Irregular 26(28.9) 1(1.1) 
Regular  64(71.1) 89(98.9) 
Type of Infertility [n (%)] 
Primary 60(66.7) 68(75.6) 
Secondary 30(33.3) 22(24.4) 
Previous Investigation [n (%)] 
Laparoscopy 19(21.1) 25(27.8) 
Hysteroscopy 11(12.2) 7(7.8) 
Both - 7(7.8) 
No Investigation 60(66.7) 51(56.7) 
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Table 2: Endocrine and sonographic parameters. 
 

Hormonal Profile Cases (Group A) [mean ± SD] Control (Group B) [mean ± SD] p-value 
    

FSH (IU/L) 10.52±3.42 6.10±0.04 0.00* 
LH (IU/L) 6.79±5.39 5.60±2.86 0.22 
Prol (ng/mL) 13.60±5.48 12.32±3.64 0.03* 
AMH (ng/ml) 2.29±1.64 3.47±0.42 0.00* 
TSH (mIU/L) 3.23±3.60 5.54±4.39 0.02* 
AFC (mm) 3.83±1.60 6.50±0.70 0.04* 
Endo (mm) 7.50±0.70 6.90±0.98 0.63 
    

*Indicated p-value <0.05 consider as significant 

 
Table 3: Stimulation protocol and outcome parameters. 

 
Parameters Cases (Group A) Control (Group B) p-value 
 

Stimulation Protocol [n (%)] 

Agonist  30(33.3) 13(14.4) 0.00 

Antagonist 60(66.7) 77(85.6) 

Follicles on decision day  9.50±3.56 30±14.14 0.00 

FSH dose 3128±1540 2667±1430 0.01 

Endometrial thickness on decision day   10.61±0.81 10±0.32 0.00 

E2 [median(max-min)] 2631.50(3878-1385)  1336.9(4205.83-538.70)  0.00 

P4 (mean ± SD) 7.28±3.09 5±1.41 0.01 

Oocyte retrieved 5±2.52 14±5.31 0.00 

Matured oocytes 4.83±2.40 13.50±4.60 0.00 

Fertilized oocytes 3.66±1.03 12.5±4.79 0.00 

No. of embryo transferred [n (%)] 

1 29(43.9) 41(55.5) 0.51 

2 37(56.1) 33(44.5) 

Pregnancy outcome [n (%)] 

β-HCG positive 20(22.2) 22(24.4) 0.34 

β-HCG negative 46(51.1) 52(57.8) 

No ET 24(26.7) 16(17.8) 

Pregnancy Rate (PR) (%) 20/66 (30%) 22/74 (29%)  
    

Numeric data presented as mean and standard deviation except E2 which is presented as median (max-min), and categorical data presented as number 
and frequency. P-value <0.05 consider as significant. 

 
Especially, when analyzing the effect of 

endometriosis on ovarian response, various 
complicating indicators, including (i) previous 
surgical treatment, might reduce the ovarian reserve 
and receptivity and (ii) inadequate oocyte pick up.

14
 

Concerning the last point, clinicians are often 
worried about the danger of infection during oocyte 
retrieval and wish to stop the transfixion of 
endometriomas

.15
 

Furthermore, the ovaries may be dislocated 
in the pelvis as a result of endometriosis, which 
makes retrieval difficult. Consequently, it was 
discovered that women with diagnoses had a 
prevalence of incomplete follicular aspiration that 
was more than three times greater.

16
 

This study also found that women with 
endometriomas have a much-reduced rate of oocyte 
maturation and fertilization, as well as less embryo 
quantity, reliable with other findings. Despite the 
fewer studies included, found a lower fertilization 
rate per egg in endometriotic women.

17 
According to 

another study, this conclusion is associated with 
treated patients. The insemination rate appears 
good in patients who have milder endometriosis. 
However, the assessment of the fertilization rate is 
not free from other confounders.

18
 

According to previous research, the 
endometriosis group had significantly fewer follicles 
larger than 15 mm, retrieved oocytes, and mature 
oocytes.

19
 The endometriosis group had 

considerably fewer embryos, less good-quality 
embryos, and a much lower cumulative clinical 
pregnancy, most likely due to a significantly lower 
number of mature oocytes extracted. Most studies 
showed that reduced number of mature oocytes and 
embryos in endometriosis.

20
 

The clinical pregnancy and live birth rate 
were common outcome parameters in many 
studies, on the other hand, some studies also 
described the cumulative clinical pregnancy. There 
was an insignificant difference in the outcome 
parameters in these studies; nevertheless, several 
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aspects of the oocyte retrieval cycle were 
substantially different between cases and controls, 
particularly the number of oocytes retrieved.

21
 

However, we did not compare the particular 
treatment procedures and their effectiveness for 
endometriosis patients in this study, which 
necessitates additional extensive examination in the 
future. However, considering the lack of clinical 
research on the impact of endometrioma on embryo 
quality, as stated in our review, we believe that 
further randomized controlled trials with suitably 
powered sample sizes will be necessary to back up 
our findings.

22
 

The findings of this study concluded that 
ovarian endometrioma has a deleterious influence 
on ovarian reserve but not pregnancy outcomes, in 
women getting ART treatment. Before the ART 
procedures, the ovarian count and fertilization will 
be increased by treating the endometrioma, but it 
has little effect on pregnancy outcomes and may 
harm ovarian reserves. Endometriosis must be 
identified and controlled for patients to benefit from 
and achieve excellent clinical results with IVF/ICSI 
procedures. 
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