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Endometriosis, a highly prevalent gynecological disease, can lead to infertility in moderate to severe
cases. Whether minimal stages are associated with infertility is still unclear. The purpose of this system-
atic review is to present studies regarding the association between pregnancy rates and the presence of
early stages of endometriosis. Studies regarding infertility, minimal (stage I, American Society of Repro-
ductive Medicine [ASRM]) and mild (stage II, ASRM) endometriosis were identified by searching on
the MEDLINE database from 1985 to September 2011 using the following MESH terms: endometriosis;
infertility; minimal; mild endometriosis; pregnancy rate. 1188 articles published between January of 1985
and November of 2011 were retrieved; based on their titles, 1038 citations were excluded. Finally, after
inclusion and exclusion criteria, 16 articles were selected to be part of this systematic review. Several
reasons have been discussed in the literature to explain the impact of minimal endometriosis on fertil-
ity outcome, such as: ovulatory dysfunction, impaired folliculogenesis, defective implantation, decrease
embryo quality, abnormal immunological peritoneal environment, and luteal phase problems. Despite
the controversy involving the topic, the largest randomized control trial, published by Marcoux et al. in
1997 found a statistically different pregnancy rate after resection of superficial endometrial lesions. Ear-
lier stages of endometriosis play a critical role in infertility, and most likely negatively impact pregnancy
outcomes. Further studies into stage I endometriosis, especially randomized controlled trials, still need
to be conducted.

Keywords: Endometriosis; infertility; minimal endometriosis; stage I/II endometriosis; pregnancy out-

come; systematic review.
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REsumo

Endometriose minima e leve e seu impacto negativo sobre a gravidez

O objetivo desta revisdo sistematica é apresentar estudos sobre a associagio entre as taxas de gravidez e a
presenca de fases iniciais de endometriose. Estudos relacionados com a infertilidade e estigios minimos
e leves (estagios LII, American Society of Reproductive Medicine [ASRM]) foram identificados por bus-
ca na base de dados MEDLINE, de 1985 a setembro de 2011. Os seguintes termos foram usados como
palavras-chave: endometriose, infertilidade, taxa de gravidez; estagio minimo; estagio leve de endome-
triose. Entre janeiro de 1985 e novembro de 2011, 1188 artigos foram recuperados; com base no titulo,
1038 citagdes foram excluidas e, finalmente, depois de critérios de inclusao e exclusao, 18 artigos foram
selecionados para fazer parte desta revisdo sistematica. Vérias razoes tém sido discutidas na literatura na
tentativa de explicar o impacto da endometriose minima no resultado da fertilidade, tais como: disfun-
¢do ovulatéria, foliculogénese alterada prejudicada, defeito na implantagao, baixa qualidade embrionaria,
ambiente peritoneal inflamatorio e hostil e problemas da fase litea. Apesar de toda polémica envolvendo
0 tdpico, o maior ensaio clinico randomizado foi publicado por Marcoux et al. Os autores encontraram
uma taxa de gravidez estatisticamente significante apos a ressecgdo de lesoes superficiais de endometrio-
se. Estagios iniciais de endometriose desempenham um papel critico relacionado a infertilidade e, pro-
vavelmente proporcionam um impacto negativo nas taxas de gravidez em pacientes com endometriose.
Outros estudos envolvendo estagios iniciais de endometriose, especialmente ensaios clinicos randomiza-

dos, ainda precisam ser realizados.

Unitermos: Endometriose; infertilidade; endometriose minima; endometriose leve; revisao sistemadtica;
estagio I endometrioses; estagio II endometrioses; ASRM.
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INTRODUCTION

Endometriosis, a highly prevalent gynecological dis-
ease, can lead to infertility in moderate to severe cases'.
Whether minimal stages are associated with infertil-
ity is still unclear. The relationship between infertility
and endometriosis, though clinically recognized, is not
clear®. In moderate to severe disease (stages III to IV,
as outlined by the American Society of Reproductive
Medicine [ASRM]), the association between infertility
and endometriosis has been widely connected to severe
pelvic adhesions. These adhesions can cause a variety of
anatomical abnormalities such as cul-de-sac obliteration
and large ovarian cysts, which can hinder ovum capture
and transport®S. The presence of these severely ectopic
endometrial lesions is also known to decrease implanta-
tion rates’, decrease oocyte retrieval rates, and decrease
pregnancy rates when assisted reproductive technologies
(ART) such as in vitro fertilization (IVF) and intracyto-
plasmic sperm injection (ICSI) are used®.

However, in minimal (stage I) endometriosis, the
relationship between infertility and the disease is not as
evident because pelvic adhesions are not severe enough
to create damaging anatomical effects. There are, how-
ever, possible mechanisms that could cause infertility in
patients with mild disease, including ovulatory dysfunc-
tion, impaired folliculogenesis, defective implantation,
eutopic endometrium abnormalities, abnormal immu-
nological peritoneal environment, and luteal phase prob-
lems®. Despite these suggested mechanisms, the ques-
tion remains whether endometriosis negatively impacts
fertility when no anatomic alterations exist**. In order to
improve the chances of infertile patients with endome-
triosis to become pregnant, physicians have essentially
two options: surgery and ART. There is a consensus for
the indication of surgery when the patients have severe
pain; however, there is no consensus regarding whether
surgery or ART should be performed as the first line of
treatment on oligosymptomatic infertile patients with
endometriosis. There is increased evidence that surgery
for advanced stage of endometriosis improves IVF out-
come. The effect of surgery on stage I/II is still debate-
able'>'¢. The purpose of this systematic review is to pres-
ent the most up-to-date studies regarding the association
between minimal to mild endometriosis and infertility.
Specifically, studies that assess the association between
pregnancy rates and the presence of stage I endometrio-
sis in patients who had laparoscopic surgery or under-
went various ARTs will be reviewed.

MEeTHODS

Relevant studies were identified by searches of the MED-
LINE database from 1985 to September 2011. Electronic
searches were conducted, using the following MESH

terms: endometriosis; 69 infertility; minimal endome-
triosis; mild endometriosis; stage I and stage II ASRM. A
manual search of references was performed for additional
article retrieval. Review articles, editorials, and repeated
manuscripts were excluded. Only manuscripts written in
English were included. All included data were extracted
independently by two different authors. The electronic
search strategy of MEDLINE is available in the Appendix.
The initial MEDLINE search using the search terms previ-
ously noted produced 1188 articles. Based on their titles,
1038 citations were excluded. Abstracts of the remaining
studies (n = 150) were examined and, if relevant, were se-
lected to be read in unabridged form. These studies were
then reviewed using the final inclusion criteria, which in-
cluded original articles published in English that measured
pregnancy outcomes in endometriosis. Thirty-five articles
were selected. Studies that did not include minimum to
mild endometriosis were excluded. 16 articles were thus
selected to be part of the review (Figure 1).

The following information was extracted from the 16
studies: (1) study design, (2) number of patients involved,
(3) endometriosis stage, (4) control group, (5) ARTs em-
ployed, and (6) outcome/results with statistical signifi-
cance (Table 1).
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o
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Figure 1 — Methods of systematic review.
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Table 1 — Summary of all manuscript included in the systematic review

Author . Main grou Comparison grou . Significance
Study design group P 810UP  Treatment Main outcome g
& year (n) (n) p < 0.005
Rodriguez- Cohort Stage | endometriosis with Stage | endometriosis ART (AID) Cumulative Yes
Escudero azoospermic or severely with normal partner pregnancy rate
et al. 19881 oligospermic partner, uses AID  semen analysis and no
(n=21) medical treatment
(n =40)
Arumugam and  Prospective, Laparoscopic electrocoagulation  Diagnostic laparoscopy Surgery Cumulative No
Urquhart 1991 controlled, non-  of stage | and Il endometriosis of stage I and Il pregnancy rates
randomized (n=17) endometriosis only
cohort (n=20)
Tanbo et al. Retrospective Stage | endometriosis Unexplained infertility ART (IVF) Pregnancies per No
1995% analysis (n=265) (n =359) transfer
Guzick Retrospective Stage | and Il endometriosis Stage Il and IV Surgery and/or Cumulative No
etal. 1997 analysis (n=274) endometriosis medication pregnancy rate
(n=195)
Isaksson and Retrospective Stage 1 endometriosis Unexplained infertility ~ ART (IUl, DIPI,  Pregnancy rate No
Tiitinen 1997%7  analysis (n=23) (n=47) or TI)
Marcoux S Randomized, Laparoscopic surgery of stage | Diagnostic laparoscopy Surgery Cumulative Yes
et al. 1997 controlled trial and Il endometriosis of stage | and Il pregnancy rate
(n=172) endometriosis only probability
(n=169)
Berube S Prospective Laparoscopic treatment of stage  Diagnostic laparoscopy Surgery Cumulative No
et al. 1998"° cohort | and Il endometriosis of stage I and Il pregnancy rate
(n=168) endometriosis only probability
(n =263)
Omland Prospective Stage | and Il endometriosis Unexplained infertility ART (AIH) Pregnancy rate Yes
et al. 1998% cohort (n =49) (n=119)
Parazzini 1999 Randomized Resection or ablation of visible Diagnostic laparoscopy Surgery Pregnancyrate No
control trial stage | and Il endometriosis of stage | and Il
(n=51) endometriosis only
(n =45b)
Milingos S Clinical cohort Diagnostic laparoscopy of Diagnostic laparoscopy Surgery and/or  Pregnancy rate Yes
et al. 2002 stage | - Il endometriosis with of stage | - II medication
medication endometriosis only
(n=59) (n=43)
Akande V Retrospective Stage | and Il endometriosis Unexplained infertility Surgery Estimated Yes
et al. 20042 (n=75) (n=117) probability of
pregnancy
Omland Retrospective Stage | endometriosis Unexplained infertility ART Pregnancy rate No
et al. 2006 cohort (n=43) (n=48) (ICSh)
Werbrouck E Retrospective, Stage | endometriosis Unexplained infertility ART Pregnancy rate No
et al. 2006%8 controlled cohort  (n =41) (n=49) (COH, 1Uh)
study
Vercellini Cohort Stage | and Il endometriosis Stage Ill and IV Surgery Pregnancy rate No
et al. 2006 (n=124) endometriosis
(n=98)
Matorras R Prospective, Stage | endometriosis Healthy with no ART Pregnancy rate No
etal. 2010% double blinded (n=24) endometriosis (AID, IUI)
study (n=>51)
Opoien Retrospective Laparoscopic surgery of stage | Diagnostic laparoscopy — Surgery/ ART Pregnancy rate Yes
etal. 2011% cohort and Il endometriosis of stage | and Il (IVF, ICSI)

(n =399)

endometriosis only
(n=262)

AID, artificial insemination donor; ART, assisted reproduction techniques; IVF, in vitro fertilization; IUl, intrauterine insemination; DIPI, direct intraperitoneal
insemination; TI, timed intercourse; AlH, artificial insemination husband; ICSI, intracytoplasmic sperm injection; COH, controlled ovarian hyperstimulation.
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DiscussioN

The standard diagnostic procedure for endometriosis is
laparoscopic surgery’. Laparoscopy can be used not only
for diagnosis, but also for treatment. The most common
treatment approach is to remove all visible endometrial
lesions'”, which theoretically should restore natural fertil-
ity. When conducting the present literature review, several
studies that assessed the association between minimal en-
dometriosis and infertility in patients who had undergone
laparoscopic surgery were retrieved.

The results are conflicting: some of the studies found
no association whereas others did. Among those that did
not find any association is a cohort study by Arumugam
and Urquhart”, which compared pregnancy rates of
women with stage I and II endometriosis who had under-
gone laparoscopic electrocoagulation of all visible lesions
(n = 17) with those of women with stage I and II endome-
triosis who had diagnostic laparoscopy only (n = 20).

The authors found no statistically significant difference
in pregnancy rates between the two groups (p > 0.5) and
concluded that the presence of minimal endometrial le-
sions does not damage the pelvic anatomy to such an ex-
tent that it interferes with normal fertility"’.

Parazzini'® conducted a study similar to that of Aru-
mugam and Urquhart from 19917, in which women with
stage I and IT endometriosis were separated into one of two
groups: those who underwent laparoscopic ablation of all
endometrial lesions and those who underwent diagnostic
laparoscopy only. In this randomized controlled study, 12
of the 51 (24%) women who underwent ablation became
pregnant, while 13 of 45 (29%) women conceived follow-
ing diagnostic laparoscopy only, a difference that was not
statistically significant (p > 0.05). These authors suggested
that laparoscopic ablation does not help improve fertility
in women with minimal endometriotic disease'®.

In a prospective cohort study, Bérubé et al. compared
cumulative pregnancy rate; the probability of becoming
pregnant in the first 36 weeks after laparoscopy and of
carrying the pregnancy for > 20 weeks in infertile wom-
en with stage I and II endometriosis. One group received
therapeutic laparoscopy while the comparison group re-
ceived only diagnostic laparoscopy. These results demon-
strated that women with minimal and mild endometrio-
sis, who had all lesions removed, had a significantly higher
pregnancy rate then the comparison group®.

A retrospective analysis by Guzick et al. found no
significant difference in pregnancy rates among the four
stages of endometriosis in women who had undergone
medical and/or surgical treatment. Although these results
also suggest that stage I endometriosis does not have a sig-
nificant negative effect on fertility, the study’s design was
retrospective. Furthermore, the study did not contain a
control group of women with unexplained infertility. This

makes the comparison of this study with studies that had
control groups difficult. More importantly, it is difficult to
draw any strong conclusions from the data without a con-
trol group and thus, this study cannot clearly support one
view over another®.

Among the studies that found a connection between
mild disease and infertility is that by Vercellini et al. who
conducted a cohort study to assess fertility in cases of endo-
metriosis via pregnancy rates. This study consisted of 537
women who were diagnosed in all four stages of the dis-
ease, in whom no other cause of infertility could be identi-
fied. All visible endometrial lesions were removed through
laparoscopy in all 133 patients. The crude pregnancy rates
were 42% in stage I, 40% in stage II, 57% in stage III, and
52% in stage IV. No statistically significant difference was
found between any pairing of the groups (p = 0.68)*".

These results are not as strong as those of the previ-
ously mentioned studies, which found no association, as
this study did not contain a control group of women with-
out endometriosis. The other limitation was that the main
objective was to assess the predictive value of the current
classification of endometriosis in terms of response to sur-
gical treatment; it was not specifically designed to study
the connection between mild disease and infertility. Due
to these limitations, no firm conclusion can be made'”*.
Several other studies have found that laparoscopy im-
proved fertility in patients with minimal to mild endome-
trial lesions. Marcoux et al., in 1997, conducted a random-
ized controlled trial comparing women with stage I and
II endometriosis who underwent laparoscopic ablation
of all visible endometrial lesions (n = 172) with women
who underwent diagnostic laparoscopy only (n = 169). All
women were followed postoperatively for 36 weeks. The
cumulative pregnancy probability rate for the laparoscopic
surgery group was 30.7% versus 17.7% for the diagnostic
laparoscopy-only group (p = 0.006). This statistically sig-
nificant difference suggests that the presence of stage I en-
dometriosis is associated with infertility*.

The findings from the study by Marcoux et al. are fur-
ther supported by data from a meta-analysis published by
Jacobson et al. that compared the results of this study with
those from Parazzini. The conclusions of these studies
suggest that when ectopic endometrial tissue is no longer
present, the peritoneal environment becomes more favor-
able for pregnancy, allowing for a possible linkage between
stage I endometriosis and infertility. These studies have
shortcomings, as the meta-analysis was based only on two
studies. However, the two studies included are the only
randomized controlled trials that, to date, have been per-
formed on this particular subject'®*. Several other studies
that were not randomized controlled trials have also been
conducted. These found a significant difference in preg-
nancy rates between women with stage I-II endometriosis
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who underwent complete ablation and those who un-
derwent diagnostic laparoscopy only. Milingos et al. per-
formed a study similar to Marcoux et al., in which they
compared the cumulative probability of pregnancy among
women with stage I and II endometriosis who underwent
operative laparoscopic treatment with that of women who
underwent diagnostic laparoscopy only*.

The study by Milingos et al. was different, since it fo-
cused on women who had diagnostic laparoscopy followed
by six months of medical therapy using GnRH agonists,
which help control the toxic microenvironment created
from the presence of increased immunological cellular
systems formed in response to chronic inflammation*%.

Medical treatment also suppresses the growth of endo-
metrial lesions in affected sites, creating areas that are free
of disease, thus it is somewhat similar to surgically remov-
ing the ectopic endometrial tissues. Results from the study
by Milingos et al. showed that the cumulative probability
of pregnancy after laparoscopic ablation (30.6%) was sig-
nificantly higher than that in the diagnostic laparoscopy
only (16.2%) (p = 0.0001)*.

These authors also observed that the cumulative prob-
ability of pregnancy was significantly higher in women
undergoing medical treatment (25.4%) than in women
who underwent diagnostic laparoscopy only (16.2%)
(p = 0.014). These results suggest that stage I endometrio-
sis affects fertility, and therefore the endometrial tissue is
the original cause for infertility*.

Akande et al. suggest that the presence of endometrial
tissue significantly decreases the probability of pregnancy
in women with minimal to mild endometriosis. In this
study, the women’s ability to conceive naturally was com-
pared between those with stages I and II endometriosis ex-
pectantly managed with only diagnostic laparoscopy and
women with unexplained infertility. The findings indicat-
ed that women with unexplained infertility had a signifi-
cantly higher probability of pregnancy over a three-year
period than the women with stage I and II endometriosis
(p = 0.048)™.

These results are in agreement with those of Marcoux
et al. and Milingos et al. because they suggest that the pres-
ence of minimal ectopic endometrial tissues hinders fertil-
ity. However, the study by Akande et al. had limitations
due to its selective and retrospective nature. The author
also noted that the sample population was dissimilar to
other studies as it contained women with levels of subfer-
tility instead of total infertility*»****. Another form of as-
sessing whether stage I endometriosis affects fertility is by
analyzing studies that used various forms of ART as the
treatment option. Pregnancy rates were used as the main
outcome measure in most of the studies examined* .

Intrauterine insemination (IUI) increases monthly fe-
cundity in couples with unexplained infertility, thus it can

also be seen as a potential technique to help women with
endometriosis. Due to this, investigators have chosen to
use IUT as a means to test the association between minimal
endometriosis and infertility”.

Isaksson and Tiitinen conducted a retrospective analy-
sis in which they compared three techniques (IUI, direct
intraperitoneal insemination [DIPI], and timed inter-
course [TI]) between women with untreated minimal en-
dometriosis and those with unexplained infertility. While
the couples with unexplained infertility using IUI, DIP],
and TI had a higher pregnancy rate (27.7%) than the
women with minimal endometriosis using the same ART
techniques (17.4%), this difference was not statistically
significant (p > 0.05)%". Because the pregnancy rates were
similar between the two groups, the results suggest that
stage I endometriosis does not have a significant effect on
fertility. However, it should be noted that this was a retro-
spective analysis and thus may have had some elements of
bias. Another group of authors compared pregnancy rates
between women with minimal disease undergoing con-
trolled ovarian hyperstimulation (COH) and IUI in whom
all visible lesions were removed by previous laparoscopic
surgery and patients with unexplained infertility. The clin-
ical pregnancy rates per cycle were 21% and 20.5%, respec-
tively (p > 0.05)*. They concluded that the pregnancy rates
were similar between the two groups. However, from this
conclusion, it can also be deduced that stage I endometrio-
sis has an effect on infertility. This is because Werbrouck
et al. suggested that surgically correcting stage I endome-
triosis improves infertility, indicating that the presence of
the stage I endometriosis initially had a negative impact®.

The studies by Isaksson and Tiitinen and Werbrouck et
al. were similar in design (retrospective analysis) and pop-
ulation size (n = 70 vs. n = 90, respectively). Thus, the re-
sults of other studies that exam different types of ART must
be reviewed in order to draw an overall conclusion”.

The effects of IUI with artificial insemination donor
(AID) or artificial insemination husband (AIH) in women
with stage I endometriosis-related infertility was analyzed
in several conflicting studies*****. In one study by Matorras
et al., pregnancy rates after using AID were compared
between 24 women with untreated stage I endometriosis
and 51 women with no endometriosis. The authors found
that the per-cycle pregnancy rate of women with stage I
endometriosis (8.6%) was statistically similar to that of the
women with no endometriosis (13.3%) (p > 0.05). Con-
siderable efforts to eliminate potential bias in the study
were enforced by only using women with completely natu-
ral menstrual cycles and azoospermic partners. No ovar-
ian intervention was used. Since pregnancy could only be
achieved through AID, the frequency of intercourse was
not a factor. However, it should be noted that the study had
a relatively small sample population®-'.
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Two other studies used IUI with either AID or ATH as
the treatment regimen. One study produced significantly
higher pregnancy rates in women with minimal to mild
endometriosis using IUI with AID compared to no medi-
cal treatment (p < 0.05)". A second study revealed signifi-
cantly higher pregnancy rates employing IUI with AIH in
women with unexplained infertility compared to women
using the same treatment with minimal endometriosis
(p < 0.05)*. These results indicate that the presence of en-
dometriosis possibly creates a microenvironment that is
hostile to sperm. However, the study by Rodriguez-Escu-
dero et al. was limited by its small population size. When
the results are combined with those of a similar study con-
ducted by Omland et al., there are only 168 cases in total.
Even the study be Matorras et al., whose sample consisted
of 300 patients, was considered a relatively small sample
size. Furthermore, the study by Matorras et al. was double-
blinded, whereas Rodriguez-Escudero et al. did not indi-
cate any bias-controlling measures'***,

The prevalence of endometriosis based on laparoscop-
ic diagnosis was compared between infertile women and
women with partners lacking viable sperm (azoospermic,
human immunodeficiency virus [HIV]-infected) in a pro-
spective study by Matorras et al. The results showed that
the frequency of stage I endometriosis was not significant-
ly different between the infertile women and the women
not exposed to spermatozoa (19.6% vs. 26%). This similar-
ity suggests that stage I endometriosis may not be a causal
factor in infertility®..

Of all the ARTS, IVF has the highest pregnancy rates®.
Due to this, women with endometriosis and infertility is-
sues often look to IVF as a means of solving their fertility
problems. Several studies have reported no significant dif-
ferences in pregnancy rates between women with minimal
endometriosis who undergo laparoscopic removal of all
endometriotic tissues and those who only undergo diag-
nostic laparoscopy before IVF treatment'".

In one retrospective analysis, pregnancy rates per re-
trieval and per transfer using IVF were compared between
women with untreated stage I endometriosis and an un-
explained infertility control group of 359 women. The
pregnancy rates were comparable between the two groups
(p > 0.05). This similar pregnancy rate therefore helps sup-
port the hypothesis that stage I endometriosis is not asso-
ciated with infertility, as its presence did not significantly
lower the chances for pregnancy in women using IVF*.

The hypothesis that stage I endometriosis is not as-
sociated with infertility is also supported by studies that
assessed ICSI. When IVF fails due to male factor infertil-
ity or oocyte dysfunction, women with minimal endome-
triosis can also choose to use ICSI with IVF to aid concep-
tion*. This treatment may be used to determine the effects
of stage I endometriosis on infertility. In a retrospective

cohort study, women with stage I endometriosis who had
previously failed to become pregnant after IVF (n = 43)
were compared with women with unexplained infertility
who also used IVF and did not become pregnant (n = 48)*.
In this study, 13 of 40 women (32.5%) with stage I endo-
metriosis and 15 of 44 (34.1%) women with unexplained
infertility became pregnant after one cycle of IVF**. As no
statistical difference was found (p > 0.05), no difference
was observed between the two groups, similar to the re-
sults found in earlier studies™. However, a recent study by
Opoien et al. came to a different conclusion®.

In this retrospective cohort examining the effects of lap-
aroscopy before IVF/ICSI treatment in women with stage I
and II endometriosis, the pregnancy rates of 399 women
who had complete removal of all visible endometriosis
were compared with those of women who had diagnostic
laparoscopy only. The patients were followed for more than
14 years (February 1995 to July 2009), and the pregnancy
rate per oocyte retrieval in the women with complete abla-
tion was 40.3% versus 29.4% in the women with diagnostic
laparoscopy only. The difference in these pregnancy rates
was significant (p = 0.004), suggesting that the presence of
endometriosis may affect successful embryo implantation
and pregnancy. The study also indicated that women who
underwent complete diathermy of their endometriotic le-
sions conceived more quickly after IVF/ICSI treatment
than women in whom endometriotic lesions were still in-
tact. However, as the author states, limitations exist in these
findings as fewer data were collected during the earlier por-
tion of the study period when diagnostic laparoscopy only
was more prevalent than complete diathermy. Therefore,
this unequal distribution of patients over time allows for
bias towards complete diathermy over diagnostic laparos-
copy based purely on the number of samples available, pos-
sibly leading to overly significant data®.

ConcLusion
After a thorough analysis of 16 different studies analyz-
ing patients of minimal to mild endometriosis with dif-
ferent control groups, the majority of studies indicate that
stage I endometriosis is not associated with infertility. This
conclusion was made after 11 of the 18 articles found no
significant difference in pregnancy rates between groups
with stage I endometriosis and control groups with no en-
dometriosis present, either through unexplained infertility
or ablation of all visible endometriotic tissues.
Furthermore, while not all of the articles used preg-
nancy rate as their outcome, no significant differences
were found in the number of infertile women with stage
I endometriosis in comparison to women with no endo-
metriosis®, further suggesting that no connections actu-
ally exist between the minimal form of the disease and
fertility issues.
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However, when conducting more careful analysis of the
two randomized controlled trials'®**, this initial conclu-
sion was found to be not true when comparing diagnostic
versus therapeutic laparoscopic procedures in women with
minimal to mild endometriosis compared to women with
unexplained infertility. While this conclusion is only based
on data from two studies, it is the strongest conclusion that
can be drawn, since 14 of the 18 included studies have a
retrospective design and thus, a great amount of bias is
possible. In order to reach the conclusion with the least
amount of potential bias, only randomized controlled tri-
als should be considered (Box 1).

This review has other limitations. One major limita-
tion is that most of the studies observed the connections
between minimal endometriosis and infertility com-
bined stage I and II endometriosis together as one study
group”!719222426303536 - possibly because the study popula-
tions were small.

Unfortunately, doing so significantly impacted the
ability to make a completely confident conclusion on the
impact of stage I endometriosis on infertility. Data from
stage II patients may have overshadowed that from stage
I patients.

Another limitation results from the high subjectivity
of the ASRM system for endometriosis scoring®. While the
regulations set forth by the ASRM give clear instructions on
how to score an area for endometriosis, it is based on the
gynecologists personal perspective. This allows for a pos-
sible lack of consistency and possible interobserver bias in
scoring. Any subjective means of scoring leads to variants
amongst gynecologists. It is difficult to completely avoid
incorrectly including nonvisible or atypical ectopic endo-
metrial implants in unexplained infertility groups instead
of stage I endometriosis. While endometriosis is, generally
speaking, easy to visually distinguish, a true indication of
the presence of endometriotic tissue is not validated.

Another limitation is that this review only included
papers in English. Although an extensive search was per-
formed, some European journals and conference publica-
tions may have not been included.

Assessing the best evidence available in published liter-
ature, particularly the randomized controlled trials, it can
be concluded that minimal to mild stages of endometrio-
sis play a critical role related to infertility and negatively
impact pregnancy outcomes. Further studies into stage I
endometriosis, especially with the addition of more ran-
domized controlled trials, are still necessary.
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