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INTRODUCTION 

Endometriosis is a chronic estrogen-dependent disease with high morbidity that affects 

approximately 10% of women of reproductive age.1,2 It is strongly associated with 

infertility, either alone or as an adjunct to other causal factors. This disease generates a 

chronic systemic inflammatory process and predisposes to anatomical, tubal and 

ovulatory changes, being present in up to 50% of infertile couples. 3 

Often the patients undergo chronic pain treatments, including long-term hormones 

administration (GnRH-agonist, hormonal contraceptives based on estradiol and/or 

progesterone), analgesics and anti-inflammatory drugs, and finally surgical treatment. 
2,4 The latter has been less used over time and aims to remove adhesions and eliminate 

endometriotic focus in the pelvic and abdominal cavities. These treatments also cause 

infertility, since amenorrhea is an adverse effect commonly presented. 1 

One of the locations most affected by the endometriosis lesions is the ovaries, either by 

invagination of endometrial tissue by the ovarian cortex in situations of retrograde 

menstruation or by celomic metaplasia. These lesions called endometriomas generate 

cysts with a content rich in macrophages and hematic cells, being easily detected on 

transvaginal ultrasound. Local deleterious effect due to simple "mass effect" or the 

presence of toxic substances could explain why these patients have less ovarian reserve 

(OR) and experience infertility more frequently than the healthy population. 4 

Recent published studies also demonstrate impairment of oocyte quality and follicular 

quantity in this population, stimulating the surgical removal of these lesions in order to 

reduce the symptoms and restore normal ovarian function when focusing on pregnancy. 
5 However, more recently, it is postulated that when performing ovarian surgical 

procedures to eliminate these lesions, the ovarian reserve could also be compromised, 

predisposing these women to premature ovarian failure, early menopause and 

infertility. 1,6 Experts affirm that the surgical approach should be avoided, performing 

only in exceptional situations, because by drying the lesions and keeping the "free 

margins" healthy ovarian tissue with its follicular population is also eliminated. 1 This is 

confirmed by studies that show a sharp drop in Anti-Mullerian Hormone (AMH) and 

antral follicle count (AFC) of post-surgical patients. 7 

On the other hand, the fertility preservation (FP) is increasingly used, especially in 

women over 35 years of age, where the decline in reproductive potential is more 

evident. Situations where the ovarian reserve is diminished, even where biological age 

is not so advanced, are also often indications of FP. These conditions include patients 

suffering from endometriosis, where follicular depletion occurs faster.1 



With the advent of vitrification and high rates of success in thawing (reaching 83%), the 

freezing of oocytes, embryos and ovarian tissue has been increasingly used. Especially 

the preservation of oocytes, given the great experience already acquired on the subject 

and the favourable results published over the years. The freezing of ovarian tissue, 

despite being described for more than 20 years, is complex, expensive and little used, 

being an alternative only for emergency situations where it is impracticable to wait for 

controlled ovarian stimulation (COS) or when there is an indication for oophorectomy. 

Embryo vitrification is also less used for FP, given the ethical conflicts generated and the 

need for the partner at the time of oocyte extraction, in addition to controversial 

situations in the event of the couple separating.8 

Regardless of the technique used to preserve the fertility of these patients, especially 

those affected by advanced endometriosis, there is a consensus that the treatment can 

and should be proposed by the attending physician, since it increases the possibilities of 

future pregnancy in patients with evolutionary endometriosis or with compromised 

ovarian reserve in post-surgical conditions.1,2 

 

POPULATION CHARACTERISTICS 

 

ENDOMETRIOSIS AND POOR OOCITARY QUALITY 

 

Endometriomas can be present in up to 44% of patients with endometriosis, and their 

possible impact on oocyte quality has been proposed, especially in patients with 

advanced disease (deep endometriosis). Many studies point to a direct impact on 

ovarian activity due to interference with steroidogenesis. 1,9 The reports that ovulation 

occurs more commonly in the contralateral ovary in the presence of endometriomas 

also suggests a local deleterious effect on the ovulatory mechanism or even on follicular 

recruitment.2,10 

On the other hand, the chronic systemic inflammatory process presented can also 

impact the quality/quantity of the follicles by increasing oxidative stress. 2 Nakahara et 

al. showed a greater apoptotic activity of granulosa cells and cumulus oophorus in 

patients with ovarian endometriomas, which may explain the poorer quality of the 

oocytes obtained and embryos generated after the COS of these patients.11 

It is evident that in order to freeze eggs or embryos for fertility preservation we need 

good quality gametes, which have good rates of survival to thawing and satisfactory 

competence to perform the implantation and originate a live birth. A review published 

in 2017 reveals the scarcity of literature available on oocyte quality in patients with 

endometriosis. The authors cite reports of decreased expression of P450 aromatase by 

these oocytes, with decreased Estradiol (E2) concentrations and considerable intra-

follicular imbalance, resulting in increased local oxidative stress. These gametes also 



seem to show worse rates of in-vitro maturation, propensity to altered morphology and 

decreased mitochondrial cytoplasmic content.2,9 

This increase in reactive oxygen species could promote oocyte meiotic and 

chromosomal abnormalities. This could explain the lower percentages of mature 

oocytes found after follicular aspiration in patients with endometriosis.9 

A retrospective study published in 2019 comparing infertile patients due to 

endometriosis vs tubal factor demonstrated an increase in the amount of cytoplasmic 

granules and vacuoles in the oocytes of patients with the disease. A considerably larger 

amount of immature oocytes was also obtained in this group (p <0.005). The oocyte 

quality suffered a greater impact, especially when the endometriomas were more than 

3 cm in diameter, suggesting a size/toxicity relationship.12 

Histologically analyzing samples from 13 ovarian cortex of young patients with and 

without endometriomas, Kitajima et al. showed a significant increase in the amount of 

atretic follicles in the ovaries affected by endometriotic cysts. The primordial follicles 

and oocytes diameter were also smaller, probably due to the ovarian inflammatory 

process generated by the cystic content. Using immunohistochemistry for apoptosis 

analysis, increased apoptotic activity in the follicles of patients with the disease was 

confirmed.13 

Studies in mice have also shown changes in the oocyte meiotic spindle when exposed to 

endometriotic content, suggesting possible interference in oocyte quality also through 

the oxidative stress generated. However, studies carried out subsequently did not find 

concise evidence of these theories, since oocytes and embryos of women with 

endometriosis showed the same rates of blasturation and aneuploidies as healthy 

patients. The same controversial theories are valid for reports of lower production of 

ATP and mitochondrial activity of its oocytes, which still need confirmation by the 

scientific community.2,14 

The impact of endometriosis on the quality of gametes was also analysed in studies with 

women participating in oocyte donation programs. Oocytes generated by patients with 

this disease showed worse clinical results when transferred to healthy patients, 

indicating the possible qualitative impairment15 

Following the same reasoning, another French retrospective study published in 2020 

attempted to prove this impact on embryonic quality by analyzing patients with and 

without endometriosis, and found no significant differences in obtaining high-quality 

embryos between groups. The smaller number of oocytes and mature oocytes in the 

group with the pathology directly influenced the cumulative live births rates, however 

the pregnancy rates per cycle did not differ. The results confirmed that in this sample 

the quality was equivalent between gamentes obtained from patients with and without 

the disease.16 

In the country where this study was carried out, egg freezing in patients with advanced 

endometriosis has been funded by the government since 2018, demonstrating the 



concern of public health systems about the negative impact on the reproductive 

capacity of patients with the disease, which can reach high levels of up to 40%. 5 

Therefore, the potential impairment of oocyte quality in patients with endometriosis is 

not completely clear so far. The studies published show contradictory results, and new 

well-designed studies with this purpose, especially in patients who underwent fertility 

preservation, could elucidate the capacity of these oocytes to generate a live birth. 

 

 

 

 

 

 

ENDOMETRIOSIS AND REDUCTION OF OVARIAN RESERVE 

 

The impact of endometriosis on oocytes quality is a controversial topic and still needs 

scientific proof, but the impairment of the ovarian reserve of patients with the disease 

is a widespread concept. This impact on the pool of antral follicle is basically justified by 

two situations: the disease evolution itself and iatrogenic surgical acts. Studies 

comparing HAM and CFA levels show considerably lower figures in this population, even 

in the absence of post-surgical states. 17,18 

Bearing in mind that these markers are currently the most accepted ways to measure 

OR, a study carried out in Brazil using infertile patients undergoing laparoscopy to 

confirm endometriosis compared the dosages of this hormone in patients with mild 

endometriosis and women without the disease, adjusting the respective confounding 

factors. The results showed a lower serum dosage of HAM in the group with 

endometriosis (1.26 vs 2.02 ng/ml), as well as greater heterogeneity and asynchrony in 

the size of antral follicles. 18 

Another research group carried out a prospective study to compare women with 

unilateral, bilateral endometriomas and patients without the pathology in order to 

determine the impact of endometriomas on the ovarian reserve of non-surgical 

patients. 17 

There were statistically significant differences in the concentrations of HAM in patients 

with bilateral ovarian involvement vs free of pathology. These data demonstrate the 

deleterious effect of endometriotic cysts at the ovarian level and their impact on OR, 

which can be justified by the effect of cytokines and the free radicals produced by them, 

which stimulate tissue fibrosis with vascular impairment and consequently interference 

with local perfusion. In addition, reports of proliferation of disorganized smooth muscle 



parallel to cysts replacing functional ovarian tissue would also justify the decrease in the 

concentration of HAM presented by these patients. 17 

One of the mechanisms proposed by the local toxicity induced by endometriotic cysts is 

also the high concentrations of free iron in its interior. This free metal can stimulate the 

production of free radicals, which cause damage at the cellular and vascular level. 19 

The presence of iron in high concentrations alters ovarian gene expression, inducing the 

production and recruitment of local pro-inflammatory substances (tumor necrosis factor 

alpha, a proinflammatory cytokine, interleukin IL-6 and IL-8), which in the absence of 

homeostasis, have deleterious effects on the ovary. 19,20 

These same free radicals present within the cyst can alter the muscular layers of the 

vessels that carry out the ovarian blood supply, altering their relaxation and compliance. 
19 

Other studies have shown that patients with endometriosis commonly have fewer 

aspirated oocytes and mature oocytes when compared to patients without the 

pathology undergoing COS. These data confirmed also in non-surgical patients, can be 

explained by the "mass effect " exerted by endometriomas. 4,7 

Therefore, based on the currently available literature, we conclude that the presence of 

endometriosis, especially at the ovarian level and by different mechanisms, has a 

deleterious effect on the follicular population. This impact can compromise the ovarian 

reserve of these patients, therefore being a plausible justification for proposing the 

fertility preservation of this population. 

 

CLINICAL REPERCUSES OF SURGICAL REMOVAL OF ENDOMETRIOMES 

 

One of the most controversial issues involving endometriosis is undoubtedly the 

indication of surgical intervention. In the past, much more interventionist and active 

behaviors were tried in the treatment of these patients, with gynecologists even 

"divided" into two opinion groups, those in favor and those against early surgical 

management. For years, early surgical intervention was justified by the ease of removal 

of small lesions and by decreasing the ovarian vascular involvement during the 

procedure, in addition to facilitating the diagnosis of lesions not seen in imaging exams. 

In this way, interference with ovarian functionality would be minimal, and may even 

increase the chances of spontaneous post-surgical pregnancy, also delaying the 

evolution of the disease. 8,21 

One of the first studies with this purpose was published in 1997, analyzing 341 women 

who underwent laparoscopy due to endometriosis. The authors found significant 

differences in pregnancy rates in patients who had the removal of endometriotic tissue 

during the procedure, compared to patients who had a conservative management after 

diagnosis (30.7% vs 17.7%). These results stimulated surgical performance at the time.22 



Studies even suggested a possible capacity for ovarian self-repair after the procedure, 

reversing the damage caused by the surgery. These studies were based on the partial 

restoration of HAM in the late postoperative period, even if lower than the baseline. 7 

Years later, surgical excision of ovarian endometriomas pre-COS was also advocated for 

preventing a possible evolution of the cyst volume during treatment. This increase was 

not found in other studies carried out later. 23 The greater ease of ultrasound monitoring 

of follicular growth during the administration of gonadotropins also justified the 

procedure. The overall rates of spontaneous pregnancy reported in patients undergoing 

endometriosis are high, at approximately 73%. In addition, during oocyte extraction, the 

ovaries would be more accessible, and would reduce possible post-puncture 

complications, such as haemorrhage and formation of ovarian abscesses. 2,24,25,26 

However, despite the positive points mentioned, many studies demonstrate a 

considerable decrease in the ovarian reserve in patients undergoing ovarian surgery, 

and it can have a considerable impact on the ability of these women to conceive, even 

after assisted reproduction treatments. Studies show that after surgery, considerable 

falls in the ovarian reserve markers are presented. Corroborating with these data, after 

the surgery a smaller amount of oocytes and embryos are generated, thus decreasing 

the chances of reaching embryo transfer in cycles of assisted reproduction. 5,16 

Authors cite that after undergoing surgery to remove endometriotic foci, women 

undergoing OCD obtain up to 1.4 oocytes less per stimulation than patients that are not 

operated. This could have a direct impact on the amount of stimulations needed to be 

able to vitrify a reasonable number of oocytes in cases of preservation of fertility.21 

Since the infertility commonly presented by these women is due to depletion of the 

ovarian reserve as consequence of the disease evolution or iatrogenic surgical 

procedures, the need to perform highly complex reproductive treatments has grown 

exponentially, currently corresponding to up to 25% of IVF indications. 4 These data 

encourage the oocyte vitrification of these patients. The study by Cobo et al. in 2020 

showed a significant return of patients to the clinics where they performed the vitrified 

oocytes to use them in search of conception, about 46.5%. This reflects the low rates of 

spontaneous pregnancy in patients with endometriosis who suffer from infertility, even 

after said surgical intervention. 1 

When it comes to the surgical techniques for the elimination of endometriomas, there 

are laparoscopic surgical excision, electrocalterization, vaporization and puncture of 

endometriotic cysts. Some of these procedures have high recurrence rates, reaching up 

to 66.6%. 4,21 Regardless of the technique employed, the need for a well-trained and 

experienced professional team can minimize the deleterious effects of the procedure 

itself, as well as avoid the use of electrocautery. 5,21 Interestingly, in 2017 a Chinese study 

found no differences in the obtainment of oocytes and mature oocytes between 

patients who had undergone ovarian surgery to remove endometriomas when 

compared to patients who underwent endometriotic cyst puncture and those who 

underwent expectant conduct before the COS. 27 



These data should be interpreted with caution, given the mechanical action exerted by 

surgical procedures, which in addition to removing healthy ovarian tissue, also 

stimulates fibrosis at the site, which occupies the space previously intended for follicular 

development. As described by Garcia-Velasco et al. in a study carried out in different 

countries clinics, the performance of ovarian surgery to remove endometriotic cysts 

considerably increased the time until pregnancy, decreased the ovarian reserve (<CFA) 

and decreased the patient's response to COS.2 

Another study published in 2020 also reports that performing ovarian surgery before 

COS has a negative influence on the amount of oocytes aspirated, unlike the presence 

of endometriomas during the process, which has not been shown to significantly 

interfere with the cycle. 3 

Therefore, performing oocyte vitrification to fertility preservation before surgery seems 

to be the most accepted strategy today, since if the surgical procedure performed 

subsequently does not result in spontaneous pregnancy, the frozen oocytes will again 

bring the opportunity to gestate these women who now post surgery may have your 

ovarian reserve compromised. 3 

The retrospective study led by Cobo et al. published in 2020 was very important for our 

better understanding of this topic. He aimed to evaluate the clinical results of patients 

with endometriosis who underwent oocyte vitrification, as well as the impact of ovarian 

surgery on COS. In the 485 women who participated in the study, the number of vitrified 

oocytes and the rates of ongoing pregnancy per cycle were higher in patients who did 

not undergo surgery (6.2-5.8). In patients under 35 years of age, having surgery had a 

considerable impact on the ovarian response to COS. The cumulative rate of live births 

in this population was 70% in conservative treatment versus 50% in operated patients.1 

This study contradicts the logical reasoning that younger women would be the best 

candidates for surgical intervention for endometriosis because they have better ovarian 

reserve. This is reasonable to think, but this population was the one that suffered the 

most with the negative impact of the surgery. Despite having a larger pool of antral 

follicles, the removal of healthy ovarian tissue together with endometriomas had a 

negative impact on their treatment, so the recommendation is to perform the surgical 

procedure (when necessary) after the capture of oocytes. 1 

Another retrospective cohort study published in 2016 analyzed more than 400 thousand 

cycles of in vitro fertilization and showed that patients with endometriosis corresponded 

to 11% of those who underwent infertility treatment, and 22% of them had an 

association with low ovarian reserve. The vast majority of these women also had other 

diagnoses that can cause infertility, with only 4% of them having the exclusive diagnosis 

of endometriosis. 20 

A curious finding of this publication is that patients with exclusive diagnosis of 

endometriosis had an equal or even higher rate of live births compared to patients with 

other diagnoses, despite a smaller number of acquired oocytes. Patients with 

endometriosis associated with another pathology causing infertility had lower 



pregnancy and live birth rates than patients free from the disease. These results were in 

line with a Norwegian study that lasted twenty years and also found cumulative rates of 

live births in patients undergoing IVF equal between patients with endometriosis 

(regardless of degree) and patients with other causes of infertility. 20 

Some authors have found significantly greater impacts on the ovarian reserve of patients 

with bilateral lesions compared to patients without endometriosis, but HAM levels do 

not seem to differ between patients with uni vs bilateral lesions. A 2020 study showed 

fewer mature oocytes rescued from patients with bilateral lesions compared to 

unilateral (5.1 x 3.3) after COS to preserve fertility. The COS was performed before the 

surgical excision of the lesions. 23 These populations should, therefore, be advised on the 

freezing of eggs and their unfavorable prognosis, with the purpose of making them also 

participate in the decisions about their treatment, freezing their eggs before the surgical 

intervention. 5 

Therefore, from a practical point of view, the current evidence suggests that the surgical 

procedure for the removal of ovarian endometriotic lesions should be performed only 

after the extraction of oocytes to preserve fertility, given the possible impairment of the 

ovarian reserve imposed by the surgery and the high rate of return of these patients to 

assistive reproduction clinics to use their previously vitrified oocytes. 

 

STRATEGIES FOR COS OF PATIENTS WITH ENDOMETRIOSIS 

 

One of the issues that undoubtedly deserves special attention is the choice of the 

controlled ovarian stimulation protocol implemented to preserve the fertility of patients 

with endometriosis. The quest to optimize the results of these women, who often have 

low ovarian reserve, is a major challenge for contemporary reproductive medicine. 

Increased obtainment of oocytes and mature oocytes for vitrification is directly related 

to the likelihood of future pregnancy. 28 

One of the pioneering works on this topic was published by Bastu et al, where COS 

protocols with GnRH agonist and antagonist were compared with each other in infertile 

patients who underwent ovarian endometrioma exeresis. Patients who used the agonist 

protocol obtained higher amounts of mature oocytes and good quality embryos, but the 

pregnancy rates and live birth rates did not differ between groups. This study was limited 

by its small sample size, however, when it comes to oocyte vitrification for preservation 

of fertility, the use of protocols with GnRH agonists should be considered.30 

Another more recently published study compared 3 protocols of COS (long, short agonist 

and GnRh antagonist) in patients with compromised ovarian reserve after cystectomy 

due to ovarian endometriomas. Among the 342 participating women, no significant 

differences were found in the number of oocytes obtained and in the fertilization rates 

between the groups, with an average number of 4 oocytes aspirated per patient, the 

three protocols proved to be equally effective31. 



Taking into account the pathophysiology of endometriosis and its estrogen-dependent 

character, a Canadian retrospective study sought to compare the clinical results of 

patients who underwent COS cycles with 2 months of previous preparation with a GnRh 

agonist and patients who underwent this same treatment and associated Letrozole 5mg 

orally daily. 32 

This study showed that the combined therapy group had a higher CFA (10.3 x 6.4), 

mature oocytes (9.1 x 4.0) and a considerable decrease in the size of ovarian 

endometriomas (1.8 cm x 3.2 cm). The good results of this combination therapy were 

attributed to a significant decrease in the ovarian and pelvic inflammatory process, 

which was now strongly blocked by both medications. 32 

The results were even more expressive if we compare this same population with the IVF 

cycle previously performed without any prior preparation. Where the mean CFA was 6.2 

per patient, mature oocytes obtained 3.2 and endometrioma size 3.5 cm. 32 

Taking into account the published work on therapy with GnRh agonists prior to COS of 

patients with endometriosis, an Italian study published in 2020 proved that the use of 

Dienogest for 3 months prior to the COS of women with previous failure in IVF cycles 

also brought benefits in pregnancy and live birth rates. Among the 63 patients who used 

the therapy, an important increase in the amount of oocytes obtained and embryos 

generated was evidenced.20 

Trying to elucidate this issue, another study this year also evaluated the use of 

progesterone in COS cycles by comparing it with cycles with an antagonist for patients 

with endometriosis. Fifty-four women were included in each group, with similar 

characteristics and an average age of 30 years of age. The number of oocytes obtained 

(8.1) and vitrified oocytes (6.4) after cos were the same between groups. The use of 

progesterone (P4) to suppress the LH peak proved to be effective, cheap and more 

comfortable than cycles with antagonists, since many of these patients already used P4 

to treat endometriosis prior to stimulation, and only maintained its use. 3 

Similar results had been published in 2017, when patients with endometriomas 

undergoing progesterone COS had a higher amount of mature oocytes and good quality 

morulae per stimulation cycle when compared to the group that used GnRh analogues. 

No peak of premature of LH was reported in the 147 cases analyzed and the 

implantation, pregnancy, fertilization and cycle cancellation rates did not differ between 

the protocols. This study confirmed the viability of COS with progesterone for 

endometriotic patients and suggests a possible pelvic inflammatory decrease during its 

use, which may justify the good results presented by this protocol. 27 

When analyzing the chronic inflammatory process of patients with endometriomas and 

their possible impacts on fertility already mentioned throughout this chapter, the 

administration of GnRh, progesterone or letrozole agonists during or prior to EOC can 

be considered, since it produced equivalent results or even better than the protocols 

usually implemented. These findings can be justified by the anti-inflammatory 

properties presented by these drugs. Therefore, it is recommended to personalize and 



individualize each case, as well as analyze the drug and financial tolerability of each 

patient. 

 

CONCLUSION 

 

Endometriosis patients should be instructed on the possibility of freezing oocytes to 

preserve fertility. When these women have ovarian endometriomas, worse responses 

to controlled ovarian stimulation are observed, with lower rates of oocytes and mature 

oocytes obtained. The impact of endometriosis on oocyte quality is not fully understood, 

and similar rates of aneuploidy among patients with and without the pathology suggest 

similar quality. Surgical performance to remove endometriotic foci, especially ovarian 

(endometriomas), compromises the ovarian reserve and justifies the freezing of eggs 

prior to surgery. 
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