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Abstract
Endometriosis is associated with infertility; however the etiology of this association is unclear,
thus complicating management. Several mechanisms of pathogenesis have been proposed,
however no one theory has been implicated. Medical therapy can be helpful in managing
symptoms, but does not improve pregnancy rates. The role of surgical treatment remains
controversial. There is little data regarding ovulation induction treatments for endometriosis only,
while superovulation with intrauterine insemination has shown modest improvement in pregnancy
rates in women who may have endometriosis. The most effective treatment for endometriosis-
associated infertility is in-vitro fertilization. Recent focus on proteomics and genetics of the
disease may aid in optimizing treatment options.
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INTRODUCTION
Endometriosis affects 5–10% of reproductive-age women and at least one third of women
with infertility.1 This complex disease is defined by the presence of endometrial glands and
stroma outside the uterine cavity, and can manifest as peritoneal or visceral lesions,
adhesions, fibrosis, endometriomas or any combination of the above. Clinical manifestations
range from dysmenorrhea, chronic pelvic pain, dyspareunia, dyschezia and infertility to
completely asymptomatic disease. Patient history, examination findings of cul de sac
nodularity, limited mobility, or adnexal mass may be suggestive of endometriosis, but the
diagnosis is made by surgical visualization or histologic assessment of suspected lesions.
Endometriosis is notorious for the lack of correlation between symptoms and disease
severity, as defined by surgical diagnosis, which further complicates patient management.

Endometriosis has been associated with infertility; however, the exact cause of infertility is
not definitively known. Some women with endometriosis will conceive without difficulty,
however others may have a substantially longer time to conception. Several controlled trials
have suggested reduced fecundity in women with endometriosis ranging from 2–10%2. A
retrospective cohort study demonstrated a significantly lower likelihood of pregnancy
amongst those with endometriosis-associated infertility compared to unexplained infertility
over a three year period (36% versus 55% with p<0.05)3. Anti-mullerian hormone levels
have been noted to be decreased in patients with mild endometriosis compared to tubal
factor infertility alone (1.26 +/− 0.7ng/mL versus 2.02 +/− 0.72 ng/ml, p= 0.004), however
how that AMH level correlates to pregnancy rates has not been established in this cohort.4

Currently, there is no method to distinguish which women with endometriosis have normal
or reduced fecundity.

NIH Public Access
Author Manuscript
Clin Obstet Gynecol. Author manuscript; available in PMC 2012 June 26.

Published in final edited form as:
Clin Obstet Gynecol. 2011 December ; 54(4): 720–726. doi:10.1097/GRF.0b013e3182353e06.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



THEORIES OF PATHOGENESIS
Several mechanisms have been proposed for the association of endometriosis and infertility.
Retrograde menstruation is among the most commonly accepted theories, but it
incompletely explains the disease process, as not all women with retrograde menstruation
have endometriosis.5 Others have proposed the metaplastic changes in the coelomic
epithelium, in response to an undetermined stimulus as well as lymphovascular spread of
endometriotic tissue to explain implants distant to the pelvis. Other contributing factors to
reduced fertility may include altered peritoneal function resulting in impaired
folliculogenesis and oocyte quality, pelvic anatomy distortion, immunologic dysfunction,
and impaired implantation.6 The impact of endometriosis on oocyte quality has suggested by
studies evaluating the donor oocytes of patients with and without endometriosis and
implantation rates in recipients. Specifically, in a retrospective analysis women who
received embryos from endometriotic ovaries had significantly reduced implantation rates.7

MEDICAL MANAGEMENT FOR ENDOMETRIOSIS-RELATED INFERTILITY
Medical management has been demonstrated to improve the quality of life for many patients
with endometriosis. The benefit of oral contraceptives, progestins, androgens, and
gonadotropin releasing hormone agonists in managing symptoms has been clearly
demonstrated.8 Unfortunately, the medical therapies for endometriosis almost exclusively
limit reproductive options due to their contraceptive effects. Some modalities, such a depot
medroxyprogesterone acetate, while very effective for treatment of symptoms, may have
lasting effects of ovulation suppression beyond the duration of treatment. So the natural
question is, for patients with endometriosis, when should medical management be stopped if
the patient is anticipating attempting conception, and is there a benefit to preceding
ovulation suppression? A Cochrane review of 23 trials including over 3000 women
addresses the latter question.9 It demonstrated no difference in pregnancy rates with
preceding ovulation suppression with oral contraceptives, progestins, or danazol in subfertile
women with endometriosis (OR 1.02, CI 0.70 to 1.52, p=0.82). Therefore, while oral
contraceptive pills, progestins, and GNRH agonists can be very effective in treating
symptoms of endometriosis before and after pregnancy, pretreatment with these agents does
not appear to improve fecundity and therefore implementation of medical management will
only delay attempts at conception.

SURGICAL MANAGEMENT OF ENDOMETRIOSIS FOR INFERTILITY
The surgical management of endometriosis has largely been guided by patient symptoms –
specifically, complaints of dysmenorrheal, dyspareunia, dyschezia, and chronic pelvic pain.
While the benefits of surgical management for improvement of endometriosis-related
symptoms have been established there is much debate about the utility of surgery in
management of endometriosis-related infertility.

Most of the available data is for patients with mild to moderate disease. There are no
randomized controlled trials to determine the efficacy of surgical management of moderate
to severe endometriosis to date. The Canadian Collaborative Group on Endometriosis
studied 341 infertile women with minimal or mild endometriosis who were randomized to
diagnostic laparoscopy alone or laparoscopic treatment of endometriosis by ablation or
resection, and found a significantly higher 36-week cumulative probability of pregnancy
continuing beyond 20 weeks in the treatment group (30.7% versus 17.7%, p=0.006)
suggesting enhanced fecundity with surgical treatment of endometriosis.10 However,
another randomized control trial of 101 women with minimal to mild endometriosis
demonstrated no difference in live birth rates between women who underwent laparoscopic
treatment of endometriosis by ablation or resection compared to diagnostic laparoscopy
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alone (19.6% versus 22.2% over one year, OR 0.75, 95% CI 0.30–1.85).11 A Cochrane
review attempted to reconcile these conflicting studies with a meta-analysis.12 When the
data from these studies were combined, there was a benefit of surgical treatment compared
to diagnostic laparoscopy alone for clinical pregnancy, and ongoing pregnancy after 20
weeks (OR 1.66, 95% CI 1.09–2.51 and OR 1.64 95% CI 1.05–2.57, respectively).

While there is a suggestion that there may be a role for treatment of mild to moderate
disease to improve fertility, overall pregnancy rate in these studies (both with and without
treatment) remains very low. Thus, while there may be objective evidence that surgery is
better than no treatment, surgery may not be the best treatment to improve fertility. The
overall absolute difference is 8.6% in favor of therapy (95% CI 2.1–15) resulting in the
number needed to treat of 12 (95% CI 7–49). Thus for every 12 patients having Stage I or
Stage II endometriosis diagnosed at laparoscopy, there will be one additional successful
pregnancy in up to one year of attempted conception if ablation or resection of visible
endometriosis is performed compared to no treatment. It is important to note that the number
needed to treat would apply only to those who have endometriosis. The chance of finding
endometriosis at the time of laparoscopy in a subfertile woman who does not have signs or
symptoms of endometriosis is low. Thus, the number needed to treat, taking into account the
number of women who will have a negative laparoscopy, is much higher. Given the
conservative assumption that approximately 30% of patients with otherwise unexplained
infertility (and no signs of symptoms to suggest endometriosis) would be diagnosed with
endometriosis, the number of laparoscopies needed to be performed to gain one additional
pregnancy is actually 40. If the prevalence of endometriosis is even lower, the number
needed to treat is even higher (Table 1). There is no evidence that the outcome is affected by
the method of ablation, by electro-surgery, or laser delivery systems.10

Another large area of debate surrounds the impact of surgical management of
endometriomas on infertility. While there have been many studies exploring pregnancy rates
after excision, ablation or drainage of endometriomas, most are small, uncontrolled, and
there is an overall lack of data on live birth outcomes in this study population. A Cochrane
review of two randomized controlled trials of laparoscopic management of endometriomas
demonstrated an increased unassisted pregnancy rate in women with prior subfertility with
laparoscopic cyst wall excision as opposed to cyst wall ablation (OR 5.21 95% CI 0.18–
0.93) with pregnancy rates of 61.0% versus 23.4% within two years of laparoscopic
treatment.13 There was minimal added benefit of laparoscopic cystectomy when combined
with controlled ovarian stimulation (COH) and intrauterine insemination (IUI) (OR 1.4 95%
CI 0.47–4.15).13 These studies were done on women with pain and endometriomas greater
than 3cm, so are limited application to the asymptomatic woman with an endometrioma.
There is added concern that surgical treatment of endometriomas may contribute to further
decreasing ovarian reserve in an already subfertile population. Retrospective data suggest a
significantly lower antral follicle count and ovarian volume after laparoscopic excision,14

however this has failed to translate to a difference in pregnancy rates.

Therefore, consideration of laparoscopy for treatment of endometriosis in infertility patients
who are suspected to have the disease by symptoms may be of benefit. There is very little
benefit to diagnostic laparoscopy to look for endometriosis in women without symptoms of
the condition. Patients with symptomatic endometriomas, or those in whom removal of the
endometrioma may improve access to ovarian follicles for assisted reproductive techniques
may benefit from cystectomy; however routine removal is not recommended to improve
fertility rates and may detrimentally impact ovarian reserve.
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OVULATION INDUCTION FOR ENDOMETRIOSIS RELATED INFERTILITY
There are limited studies that specifically address the treatment benefit of ovulation
induction specifically in women with endometriosis. Therefore, success of ovulation
induction and superovulation for patients with endometriosis must be extrapolated from
studies that included women with either unexplained infertility or male factor infertility.
These studies, which include women with mild endometriosis, suggest modest benefit. One
study suggested possible additional benefit with clomiphene citrate with IUI compared to
controls (fecundity 0.095 versus 0.033).15 A small study of patients with surgically
diagnosed endometriosis randomized to with human menopausal gonadrotrophin (HMG)
with IUI and no treatment for four cycles demonstrated a cumulative live birth rate over 4
cycles of 11% versus 2% (p=0.002, OR 5.6 CI 1.8 to 17.4) suggesting that COH may
improve pregnancy rates.16 Another multicenter trial included patients with unexplained
infertility, endometriosis or mild male factor infertility that were randomized to intracervical
insemination (ICI), IUI, FSH with ICI or FSH with IUI.17 The study demonstrated higher
pregnancy rates in the FSH with IUI group over up to four cycles as defined by positive
serum βHCG, when compared to the ICI group (33% v 10%, p <0.0001). In summary, the
evidence suggests that in a woman with endometriosis and subfertility, it may be reasonable
to start with ovulation induction in combination with intrauterine insemination.

IN-VITRO FERTILIZATION FOR ENDOMETRIOSIS RELATED INFERTILITY
There is little doubt that the most effective treatment for infertility associated with
endometriosis is in-vitro fertilization (IVF). In 2009, over 5600 IVF cycles were performed
for patients with endometriosis in the United States resulting in over 1400 live births.18

However, there is still much to be learned about the most effective stimulation protocols and
embryo culture conditions for these patients. A meta-analysis of 22 studies including over
2000 in-vitro cycles of women with endometriosis and over 4000 cycles of women
undergoing IVF for other indications demonstrated that pregnancy rates were significantly
lower in patients with endometriosis, and in particular those with severe disease.19

Specifically, the oocyte yield, fertilization rates, implantation rates were all significantly
decreased (adjusted OR 0.82, (95% CI 0.85–0.90), 0.86 (95% CI (0.85–0.88), and 0.81 (95%
CI 0.79–0.83) respectively). Furthermore, the chance of achieving pregnancy as defined by a
positive serum βHCG after embryo transfer, was significantly lower (OR 0.63, 95% CI
0.51–0.77).

The results of this meta-analysis seem to contradict the findings of a high pregnancy rate for
women with endometriosis in the Society for Assisted Reproductive Technology Registry or
other case series. This discrepancy is likely due to the inability of the meta-analysis to
control for confounding factors such as young age, or other factors that may contribute to a
more favorable prognosis for women with endometriosis compared to women undergoing
IVF cycles for other indications. Moreover, data in the voluntary registry is known to be
subject to misclassification and bias.20 Thus, while it is clear endometriosis adversely
impacts IVF success rates, endometriosis is clearly successful in women with endometriosis.
There is no evidence to support that treatment of endometriosis prior to IVF, improves
success rates.

FUTURE DIRECTIONS OF RESEARCH
There is ongoing research regarding the genetics of endometriosis. A recent genome-wide
association study in 3194 patients with surgically confirmed endometriosis and 7060
controls identified an association with rs12700667 on chromosome 7p15.2 (OR 1.22, 95%
CI 1.13–1.32) and a slightly stronger association amongst patients with moderate to severe
disease (OR 2.38 (95% CI 1.24–1.53).21 This single nucleotide polymorphism is located in a
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region upstream from the HOXA10 gene, which has been implicated in the pathogenesis of
endometriosis related infertility as related to implantation.18 However urrent theories are
exploring the possibility that endometriosis is related to epigenetic modification rather than
Mendelian inheritance.22 Hypermethylation of genes for HOXA10, progesterone receptor-
β, and E- cadherin as well as hypomethylation of genes for estrogen receptor- β and
steroidogenic-factor 1 have all been implicated as potential contributors to endometriosis
pathophysiology.22 There is also an evolving focus of research efforts to evaluate
biomarkers that may serve as diagnostic aids or markers of treatment success.23 Currently no
reliable markers to indicate which patients are more likely to have infertility. Targeting of
altered molecular pathways within lesions themselves may provide insight and new
therapeutic modalities. Studies involving use of aromatase inhibitors for management of
pain have shown benefit; the use of these modalities in conjunction with current fertility
treatments may be helpful, but clinical trials are necessary to further explore this further.24

APPROACH TO THE PATIENT WITH ENDOMETRIOSIS INTERESTED IN
CONCEPTION

In conclusion, the management of couples facing infertility can be complicated by
endometriosis. Management of these patients should focus on early recognition of a
potential for subfertility, and prompt and appropriate referral for assisted reproductive
techniques as needed. For those who have been attempting conception unsuccessfully, the
initial infertility workup should be initiated and include a hysterosalpingogram to assess
tubal patency and the endometrial cavity, the partner's semen analysis, and measures of
ovarian reserve. Measuring cycle day 3 FSH with estradiol, and an antral follicular count
can be helpful in assessing ovarian reserve. Anti-mullerian hormone assays are becoming
increasingly available and have the added benefit of non-cycle dependent assessment.
Abnormalities uncovered during the workup merit prompt referral to a specialist.

The decision regarding infertility treatment should consider the patient's baseline disease, as
well as any factors that may justify more aggressive techniques (See Figure 1). Medical
treatment of women who desire fertility is contraindicated as there is no proven benefit and
it will delay conception. Surgical treatment should be reserved for symptomatic women or
for women in whom reproductive anatomy is distorted but amenable to repair. It is not
recommended to perform a laparoscopy in subfertile women to look for asymptomatic
endometriosis. The ultimate choice of therapy for a subfertile woman with endometriosis
depends on many factors including age, concomitant diagnoses, length of infertility, and
desired aggressiveness. Depending on the circumstances, treatment may include expectant
management, ovulation induction, and/or IVF. The complexity of endometriosis certainly
warrants continued investigation into disease pathogenesis and options for treatment that
may further enhance pregnancy rates.
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Figure 1.
Approach to the patient with Endometriosis interested in conception
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Table 1

Number Needed to Treat by Endometriosis Prevalence in a Population of Subfertile Women

Endometriosis Prevalence in Subfertile Women Number Needed to Treat

10%* 120

20% 60

30% 40

40% 30

50% 24

100%** 12

*
Assumes 10% of patients undergoing laparoscopy have evidence of minimal to mild endometriosis

**
Assumes all patients undergoing laparoscopy have evidence of minimal to mild endometriosis
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