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Abstract

Endometriosis is a physiological state in which endometrial tissue is present outside the uterine cavity. The
prevalence rate is estimated to be between 10 to 15% in women in reproductive age and is often associated
with infertility. Despite extensive studies, no mechanisms of the endometriosis-connected infertility have
been found. Only two types of treatment are currently recommended-either surgery or n vitro fertilization.
However, the success of either option is still rather controversial.
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Introduction

Endometriosis usually defined as the presence of endometrial-
like tissue outside the uterus, is a condition affecting about 10%
of the population of women in reproductive age. Whereas the

effects on overall health conditions and life comfort are signifi-
cant, endometriosis also affects women'’s fertility. In infertile

women, the occurrence of endometriosis can reach up to 40%
(compared to 0.5-5% in fertile women). Therefore, women with

endometriosis often require artificial reproductive techniques.
The association of endometriosis and infertility seems to be

clear. However, the mechanisms behind this association and

even the question of whether women with endometriosis

have adverse pregnancies remain unsolved. However, in low
grade endometriosis, the direct relationship between and

infertility is less clear [1]. For suggested mechanisms, see an

excellent review [2].

Despite progress, the options for treating these problems are
still limited. In addition, optimal practice for treating moderate
to severe endometriosis-related infertility is widely debated
without any consensus reached. As hormone treatment has no
effects, the only available choices remain surgery or assisted
reproductive technologies, such as IVF.

Review
Ovarian responsiveness
In case of severe endometriosis, there is significant risk for

ovarian tissue damage, particularly after repeated surgeries
and/or in the presence of bilateral endometriomas. There is
limited evidence to suggest improvements in fertility associated
ovarian suppression prior to non-IVF treatment for infertility.
An important point is the severity of endometriosis-association
between mild to severe forms and infertility has been attributed
to impaired ovarian release of oocytes, inhibited tubal ovum
capture and diminished gamete transport [3].

A systematic review and meta-analysis of nine studies in-
cluding 1039 cases showed that ovarian endometrioma was
clearly associated with fewer oocytes and metaphase Il oocytes
retrieved, and fewer total formed embryos. Overall numbers
of pregnancies and live births were not affected [4]. It seems
that ovaries with endometriomas have similar response to
stimulation to normal healthy ovaries from the same individual,
suggesting that assisted reproduction may be more beneficial
than laparoscopic ovarian surgery. Several mechanisms were
suggested, including altered folliculogenesis, different condi-
tions in the peritoneal fluid or anatomical dysfunction, but none
of them were fully confirmed. All of these changes may result
in poorer quality of oocytes with reduced fertilization rates. In
addition, numerous molecular, histological and morphological
alterations found in endometriotic cysts provide evidences that
endometriosis diminishes ovarian function [5].

With known effects of endometriosis on ovarian functions,
recent advances in fertility preservation techniques such as
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oocytes and ovarian tissue freezing become an interesting
alternative. Originally suggested as a standard of care for
patients with a risk of acute premature ovarian failure as a
result of cancer treatment, this option is also now considered
in patients with endometriosis [6]. The major fertility preserva-
tion techniques involve ovarian sparing surgery, embryo and/
or egg freezing and ovarian tissue cryopreservation. However,
more data will be necessary to fully recommend these options
in women suffering from endometriosis-related infertility.

Direct IVF

IVF is an effective tool to overcome endometriosis-based
infertility, particularly when other options fail. In theory, IVF
should preempt the deleterious effects of endometriosis, as
it is not dependent on the correct function of the fallopian
tubes. In addition, compromised pelvic anatomy and the
potentially hostile peritoneal environment are bypassed.

The question does endometriosis affect IVF results is still
rather controversial. In mild cases of endometriosis, lower suc-
cess rates were sometimes reported [7]. Large meta-analysis
reported significantly lower success of IVF [8,9]. On the other
hand, an analysis of 616 patients [10] and a retrospective
case-controlled study of 571 patients found no significant
differences [11]. In addition, no additional risk of miscarriage
was found in patients with endometriosis fertilized via IVF [12].
A study of 787 women showed that although women with
endometriosis often have a poor ovarian reserve, the chance
of conceiving by IVF/ICSI is similar to healthy populations [13].

Similarly, a retrospective study evaluating ovarian stimu-
lation outcomes in women with endometriosis undergoing
IVF showed that simple presence of endometriosis does not
affect the outcome of the exogenous gonadotropin stimula-
tion [14]. Direct comparison of healthy women with women
with stage I/Il endometriosis showed higher requirements
for gonadotropin, lower percentage of high-quality embryos
and low pregnancy rates in groups with endometriosis sug-
gesting negative effects on IVF outcome, probably due to
lower embryo quality [15]. In addition, a systematic review
and meta-analysis showed that women with stage Ill/IV en-
dometriosis had poor implantation and clinical pregnancy
rates after IVF treatment [9]. Similar studies showed that
excision of endometriosis in patients scheduled for IVF does
not improve the chance for successful pregnancy [16]. On the
other hand, retrospective cohort study found no differences
in IVF/ICSI pregnancy outcomes [17].

A study assessed oxidative stress and trace elements in the
oocytes environment in endometriosis and the possible effects
on IVF showed increased ROS and NO in endometriosis and
increased levels of ROS, NO, LPS, cadmium and lead in women
who did not become pregnant [18]. These results suggest
that extracellular conditions in endometriosis might have a
significant impact on success of IVF. A study evaluating risk
of miscarriage in women achieving singleton pregnancies via
IVF showed no increase in women with endometriosis [12].

Administration of a prolonged course of GnRHa or other
suppressive agents seemed to improve IVF outcome, but it
is currently unknown how to pick the optimal candidate for
this type of therapy [19]. So far, we are lacking a diagnostic
marker which would specifically identify those who would
benefit from this pretreatment [20].

Some studies suggested that in isolated cases the condi-
tions might worsen during preparation for IVF [21]. However,
several recent detailed studies showed that assisted repro-
ductive technology has no adverse effects on quality of life
of infertile endometriotic patients [19,22].

Role of surgery

Surgical solution aims on removing macroscopic endome-
triotic implants and to restore normal anatomy of the pelvis.
The question whether surgery can improve fertility outcome
in patients with endometriosis is still unsolved and a matter
of intensive debate. Even current guidelines of the European
Society of Human Reproduction and Embryology are incon-
clusive [23]. A summary of recent observations is given in an
excellent review [24].

Despite the fact that this treatment is quite common, some
questioned whether repeated surgeries followed by IVF did
not participate in disease progression as severe ovarian damage
and extensive follicle loss have been reported after cystectomy
for endometriomas [25]. However, a retrospective case-control
study proved that IVF treatment does not lead to an acceler-
ated progression [26]. However, lower spontaneous pregnancy
rates after secondary surgery exist [2].

In general, surgical excision or ablation of endometriosis
is recommended for women with minimal or mild endome-
triosis, but lately, the same treatment is even recommended
for patients with several endometriosis. However, in patients
who failed to spontaneously conceive after surgery, assisted
reproduction is more effective than repeat surgery [27]. The
most probable reason for the failure is a decrease in ovarian
reserve.

Recent studies revealed that women with severe endome-
triosis and repeated IVF failures might benefit from extensive
laparoscopic surgery including extensive excision of endo-
metrial lesions and even urinary and bowel resection [28]. A
systematic review and meta-analysis of subfertile women
with endometriosis undergoing IVF found similar reproduc-
tive outcomes as found in groups of healthy women. Surgi-
cal treatment did not alter the outcome of IVF. The authors
concluded that individualization of care for these women
might help optimize their IVF results [29].

Conclusion

The mechanisms for endometriosis-related infertility are not
fully understood. The fact that they probably are different in
different stages of endometriosis seems to further confuse
the problem. The options for treating infertile women with
endometriosis include surgery of assisted reproduction. The
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outcome is based not only on the stage of endometriosis, but
also on age of the patients. In young women with mild disease
or small endometriomas, surgery has beneficial effects. In older
women, surgery has no clear benefits (for review see [30]). It
is important to keep in mind that study designs, inclusion
criteria and significant variations in types of treatment exist,
making comparing outcomes difficult.

Current data showed that medical treatment of endome-
triosis will not improve spontaneous pregnancies. It is similarly
clear that there are significantly more infertile women than
women with endometriosis, but questions such as“is surgery
helping” or“does endometriosis affects results of IVF” remain
unclear and require more studies.
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