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The relationship between chronic pelvic pain symptoms and endometriosis is unclear because painful symptoms are
frequent in women without this pathology, and because asymptomatic forms of endometriosis exist. Our comprehensive
review attempts to clarify the links between the characteristics of lesions and the semiology of chronic pelvic pain
symptoms. Based on randomized trials against placebo, endometriosis appears to be responsible for chronic pelvic
pain symptoms in more than half of confirmed cases. A causal association between severe dysmenorrhoea and
endometriosis is very probable. This association is independent of the macroscopic type of the lesions or their ana-
tomical locations and may be related to recurrent cyclic micro-bleeding in the implants. Endometriosis-related adhesions
may also cause severe dysmenorrhoea. There are histological and physiopathological arguments for the responsibility
of deeply infiltrating endometriosis (DIE) in severe chronic pelvic pain symptoms. DIE-related pain may be in rela-
tion with compression or infiltration of nerves in the sub-peritoneal pelvic space by the implants. The painful symp-
toms caused by DIE present particular characteristics, being specific to involvement of precise anatomical locations
(severe deep dyspareunia, painful defecation) or organs (functional urinary tract signs, bowel signs). They can thus
be described as location indicating pain. A precise semiological analysis of the chronic pelvic pain symptoms charac-
teristics is useful for the diagnosis and therapeutic management of endometriosis in a context of pain.

Key words: chronic pelvic pain/dysmenorrhoea/dyspareunia/endometriosis/questioning

Introduction

The existence of a relationship between chronic pelvic pain symp-
toms and endometriosis is widely accepted by gynaecologists
(Vercellini, 1997). The nature of this relationship remains poorly
understood, however. Endometriosis is detected in 2–50% of cases
during laparoscopy in women with no symptoms (e.g. in a context
of tubal ligation) (Strathy et al., 1982; Kresch et al., 1984; Liu and
Hitchcock, 1986; Moen, 1987; Kirshon et al., 1989; Mahmood
et al., 1991; Rawson, 1991; Balasch et al., 1996; Moen and Stokstad,
2002). At the same time, various painful pelvic symptoms are fre-
quent in the general population: a survey carried out in the USA
revealed that 90% of women suffered from dysmenorrhoea, 42%
from deep dyspareunia and 39% from non-menstrual pelvic pain
(Jamieson and Steege, 1996). These figures are clear proof that in
women with chronic pelvic pain symptoms and endometriotic
lesions, endometriosis is not always the cause of their symptoms
(Kresch et al., 1984; Stout et al., 1991; Hurd, 1998).

Another difficulty in establishing the relationship between pel-
vic pain and endometriosis is due to the polymorphism of endome-
triotic lesions. At microscopic level, all these lesions belong to a

single entity [i.e. endometrial glands and stroma in an extra uterine
location (Clement, 1990)]; however at macroscopic level, pelvic
endometriosis can be subdivided into three distinct entities
(Koninckx et al., 1994; Brosens et al., 1995; Nisolle and Donnez,
1997): superficial peritoneal (and ovarian) endometriosis, cystic
ovarian endometriosis and deeply infiltrating endometriosis (DIE).
One may hypothesize that, depending on the macroscopic type, or
on other characteristics of the lesions, endometriosis will play
somewhat different roles with respect to the painful symptoms.
Adhesions, which are often associated with endometriosis (Clement,
1990), can themselves also play a role in painful symptoms
(Kresch et al., 1984; Howard et al., 2000).

Definitive criteria to determine when the pain is actually caused
by endometriosis are lacking. Some authors consequently recom-
mend the ablation of all anomalous lesions found during laparos-
copy (Hurd, 1998; Howard, 2003). However, surgical treatment of
endometriosis can become difficult and risky, especially in case of
DIE (Redwine and Sharpe, 1995; Koninckx et al., 1996; Chapron
and Dubuisson, 1999; Varol et al., 2003). The difficulties with the
surgical treatment of the most severe forms of endometriosis have
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led some teams to propose limited exeresis and wide recourse to
medical treatment (Gambone et al., 2002; Martin and O’Conner,
2003). To our mind, the best therapeutic strategy for endometrio-
sis in a context of pain must be determined for each patient indi-
vidually. It is thus essential, before considering aggressive
surgery, to determine whether or not surgical or medical therapy
will resolve the pain.

If the characteristics of the endometriotic lesions responsible for
pain, together with the possible physiopathological mechanisms, are
identified, this will permit useful criteria to be proposed for therapeu-
tic management of endometriosis. The goal of this comprehensive
review is firstly, to assess the level of evidence of the relationship
between endometriosis and chronic pelvic pain symptoms and, sec-
ondly, to clarify the links between the characteristics of the endome-
triotic lesions and the semiology of the painful symptoms.

Methodological issues

Literature search

We undertook a Medline search using the following MESH key
words: pelvic pain, dysmenorrhoea, dyspareunia, endometriosis,
treatment outcome, retrospective study, prospective study and
comparative study. The studies were selected by reading the title,
then the abstract. The references of each study identified were also
checked for other potentially relevant studies. The studies included
were limited to those published after 1980. Non-comparative stud-
ies were excluded from the review.

Definition of chronic pelvic pain symptoms and potential bias 
related to it

There is considerable variety in the definition of chronic pelvic
pain (Howard, 1993). Some authors use a restrictive definition,
excluding severe dysmenorrhoea and deep dyspareunia (Howard,
1994; Kontoravdis et al., 1996; Mathias et al., 1996; Zondervan
et al., 2001; Jones and Sutton, 2003). Like others (Rapkin, 1986;
Vercellini et al., 1990; Carter, 1995), we recommend a broader
definition that includes severe dysmenorrhoea, deep dyspareunia
and all other painful symptoms located in the pelvis, for several
reasons. First, some pathological conditions responsible for
chronic pelvic pain symptoms (and endometriosis in particular)
often associate several different painful symptoms (Fedele et al.,
1992; Porpora et al., 1999; Abbott et al., 2004). Second, there is a
good correlation between the intensity of dysmenorrhoea, of deep
dyspareunia and of non-menstrual pelvic pain in the context of
endometriosis (Porpora et al., 1999; Abbott et al., 2004). Third, it
is likely that excluding severe dysmenorrhoea from the definition
of chronic pelvic pain symptoms will affect the prevalence of
endometriosis found at laparoscopy performed for this indication.

Diagnosis of endometriosis and potential bias related to it

The diagnosis of endometriosis is surgical (Buttram, 1979;
Howard, 1993; The American Fertility Society, 1993), with or
without histological confirmation. This may result in several indi-
cation biases.

First, because the diagnosis of endometriosis requires surgery, it
will be made in three main situations: during laparoscopy for
infertility, during laparoscopy for chronic pelvic pain symptoms or

during surgery for ovarian cyst. In all three cases, the population
selected is liable to differ considerably from the general popula-
tion. For this reason, some studies have control groups based on
women undergoing laparoscopy for tubal ligation (Kresch et al.,
1984; Liu and Hitchcock, 1986; Mahmood et al., 1991; Balasch
et al., 1996) or not having surgery at all (Cramer et al., 1986;
Darrow et al., 1993).

Second, in most studies, the diagnosis of endometriosis is
based solely on visual criteria. There is consequently a risk that
depending on the indication for the laparoscopy, the surgeon will
over- or under-diagnose endometriosis (Howard, 1993; Redwine,
1999). Indeed, visual diagnosis of endometriosis may fail in
patients with subtle or atypical forms of peritoneal endometriosis
(Nisolle et al., 1990; Moen and Halvorsen, 1992; Howard, 1993)
or in some patients with DIE not associated with peritoneal or
ovarian lesions (Chapron and Dubuisson, 1996; Bonte et al.,
2002). Use of precise and standardized macroscopic criteria may
help to make the visual diagnosis of endometriosis more reliable
(Martin et al., 1989; Nisolle et al., 1990; Vercellini et al., 1991;
Koninckx and Martin, 1994; Bonte et al., 2002). Such criteria
were used in only four studies (Forman et al., 1993; Balasch
et al., 1996; Vercellini et al., 1996; Chapron et al., 2005). Con-
versely, some authors recommend histological confirmation of
all visible lesions (Howard, 1993; Redwine, 1999). This strategy
again raises the question of the visual criteria (see below). Fur-
thermore, obtaining histological confirmation is not always pos-
sible particularly in case of DIE (Chapron et al., 2003b; Chapron
et al., 2005). In any case, in our previous studies on the correla-
tion between painful symptoms and DIE, we obtained similar
results using either visual criteria or histological criteria for the
diagnosis of endometriosis (Fauconnier et al., 2002; Chapron
et al., 2003a).

Several different endometriotic lesions are frequently associ-
ated in the same patient (Redwine, 1999; Chapron et al., 2003b)
and may constitute a potential source of confusion bias. Endometri-
omas are very often associated with adhesions (Sampson, 1921;
Vercellini et al., 1991; Nezhat et al., 1992; Brosens et al., 1995). Other
associations are possible such as DIE lesions with endometriomas
(Sampson, 1921; Schroder et al., 1997; Redwine, 1999; Vercellini
et al., 2000; Chapron et al., 2003b) or between different anatomi-
cal locations of DIE (Fauconnier et al., 2002; Chapron et al.,
2003b). When several distinct endometriotic lesions are present in
the same women, it is difficult to analyse individually the source
of the painful symptoms, in the absence of multivariate analysis
(Fauconnier et al., 2002).

Classification of the studies and potential sources of bias 
related to this

Comparative studies can be classed basically according to four
main categories: (i) prevalence studies; (ii) case–control studies;
(iii) correlation studies and (iv) randomized controlled trials.

(i) Prevalence studies compare the frequency of endometriosis
according to the operative indication (Table I). In these surveys,
the criterion for belonging to the chronic pelvic pain group is
based solely on the main operative indication and not on the
actual characteristics of the painful symptoms. These studies raise
the problems related to indication bias which have already been
discussed.
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(ii) Case–control studies (Table II) consist of comparing the
characteristics (frequency, severity etc.) of chronic pelvic pain
symptoms according to whether or not the women have endome-
triosis. The painful symptoms are assessed in standard fashion
(generally by means of a questionnaire). The fact that the surgeon
is generally not aware of the results of this assessment limits the
risk of indication bias, provided that the case inclusion criteria are
identical to those for the controls. Another way of limiting the risk
of indication bias is to take as controls women who have not
undergone laparoscopy (they will thus have had no operative indi-
cation) (Cramer et al., 1986; Darrow et al., 1993). These studies
take the pragmatic view that the controls do not have severe
endometriosis (Cramer and Missmer, 2002).

(iii) Correlation studies (Table III). These studies aim to reveal
the anatomical, morphological or histological characteristics of
endometriosis that are related to chronic pelvic pain symptoms.
The correlation studies may provide information on the physiopa-
thology of pain in a context of endometriosis. They do not use
control groups, but make comparisons between women with
endometriosis whose endometriotic lesions have different charac-
teristics. The women with lesions not presenting the characteris-
tic(s) studied are used as controls. Studies searching for ‘dose-
responsiveness’ relationships between precise characteristics of
the disease and the severity of the pain are also of particular inter-
est. Indeed, if we suppose that a distinct lesion of endometriosis is
responsible for a specific symptom, we would expect to find a lin-
ear trend between the degree to which the lesion extends, and the
severity of the symptom (Bouyer et al., 1993). The extent of
endometriotic lesions can be measured as a whole by the R-AFS
system (The American Fertility Society, 1985), or in dissociated
fashion on the basis of the individual subscores (implants or adhe-
sions) (Chapron et al., 2003a). It can also be measured by other
quantitative characteristics (such as the size of the implant, or its
degree of sub-peritoneal infiltration, etc.). The important point is
that the characteristics tested should reflect the supposed natural
history of the disease (Hoeger and Guzick, 1999). The severity of
the painful symptoms can be appropriately measured either by vis-
ual analogue scale (Peveler et al., 1996; Garry et al., 2000; Anaf
et al., 2001; Abbott et al., 2004) or by multidimensional verbal
scales (Andersch and Milsom, 1982; Jamieson and Steege, 1996).

(iv) Randomized controlled trials (Table IV) can theoretically
provide evidence that endometriosis causes chronic pelvic pain
symptoms by comparing the effects on pain of the destruction of
lesions (medically or surgically) to therapeutic abstention.

These studies may have limited impact on the interpretation of
the relationship between endometriosis and pain for several reasons.

First, the prescription of a placebo involves ethical problems for
the most severe forms that generally are not included in the trials
(Telimaa et al., 1987; Sutton et al., 1994). Furthermore, the use of a
placebo results in large numbers of patients leaving the control
groups because the pain has continued or recurred (Table IV). The
rate of premature withdrawal from the trial limits the time the
patients are followed up and may affect the result of the study.
Indeed, in one of the studies of medical treatment (Dlugi et al.,
1990), the rate of premature withdrawal from the placebo group was
as high as 87% and affected the results beyond 3 months duration.

Second, the placebo effect needs to be taken into account. The
placebo effect of laparoscopy (Baker and Symonds, 1992; Sutton
et al., 1994; Abbott et al., 2004) or medical treatments (Telimaa et al.,T
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1987; Bergqvist et al., 1998) appears to be maximum during the
first 6 months. Conversely, after medical (Telimaa et al., 1987;
Bergqvist et al., 1998) or surgical treatment (Sutton et al., 1994;
Anaf et al., 2001; Jones and Sutton, 2003), the real effect of the
treatment on pain appears to be maximum after 6 months. The
placebo effect is significant and may affect equally all individual
painful symptoms (severe dysmenorrhoea, dyspareunia, non-
cyclic pain or painful defecation) (Abbott et al., 2004).

Third, the possibility of recurrence or persistence of the disease
may also affect the interpretation of the results. Indeed, the real
impact of endometriosis on pain can only be assessed if the
endometriosis has been completely treated. In the two studies con-
cerning surgical treatment (Sutton et al., 1994; Abbott et al.,
2004), it was not clearly specified whether the surgery was com-
plete or not. In our own experience with surgery for DIE (Chapron
et al., 2003b), as in that of other teams (Reich et al., 1991), incom-
plete surgery may sometimes occur due to difficulties for exeresis.
Concerning medical treatments of endometriosis, here the ques-
tion concerns the real nature of their effect on the lesions: com-
plete destruction or inactivation? In a histological study of ovarian
endometriosis after hormonal therapy, medical treatment led to an
incomplete suppression of endometriotic foci (Nisolle-Pochet
et al., 1988). Furthermore, second look laparoscopies performed
after the resumption of menses have demonstrated that the disease
may return with time when hormonal suppression is discontinued
(Evers, 1987).

Several methodological issues raise concerns for comparison of
the studies. First, because several painful symptoms may be
present in the same patient, the choice of a single outcome of
interest is difficult. Three studies looked at the effect of treatment
on pain assessed as a whole (Sutton et al., 1994; Bergqvist et al.,
1998; Abbott et al., 2004). The way in which this criterion was
established was not clearly specified in two of these studies (Sutton
et al., 1994; Bergqvist et al., 1998). In Abbott’s study, which has
the best methodological design, painful symptoms were assessed
individually, before and after the surgical procedure, along with
the assessment of the global relief of the pain after the surgery
(Abbott et al., 2004). This latter criterion was the main outcome of
interest of the study. In the two studies failing to use a single main
criterion (Telimaa et al., 1987; Dlugi et al., 1990), we selected the
result based on non-menstrual pelvic pain.

Second, the severity of pain was assessed by visual analogue
scales in three studies (Sutton et al., 1994; Bergqvist et al., 1998;
Abbott et al., 2004) and by multidimensional verbal scales in two
(Telimaa et al., 1987; Dlugi et al., 1990). The scores were thus
scaled to 100. The average effect for the treatment was estimated by
taking the difference in the mean decrease in the pain scale between
the treatment group and the placebo group. In Abbott’s study, the
average effect for the treatment was estimated by measurement of
the global relief of pain after surgery (Abbott et al., 2004).

Finally, only two studies (Sutton et al., 1994; Abbott et al.,
2004) gave the percentage of women cured or improved, making it
possible to calculate odds ratios and attributable risks (Armitage
and Berry, 1987). In placebo controlled studies of endometriosis
treatment, the attributable risk can be interpreted as the proportion
of painful symptoms that are due to endometriosis. This calcula-
tion supposes (i) that the implants were treated completely in the
treatment group (ii) that the women cured or improved would have
no more pain at all.

Results of the studies

Observational studies

The prevalence of endometriosis according to the operative indi-
cation is given in Table I. In the three studies comparing women
operated for chronic pelvic pain with those operated for tubal liga-
tion, the results disagree. The two oldest (Kresch et al., 1984;
Mahmood et al., 1991) found endometriotic lesions more often in
case of chronic pelvic pain, but exploration of the pelvis and the
criteria for the visual diagnosis of endometriosis were not stand-
ardized. In the third study, the diagnosis of endometriosis was
standardized, histological confirmation was required and the non-
visible forms of endometriosis were also taken into account
(Balasch et al., 1996). In this study, the frequency of endometrio-
sis was identical in the two groups (Table I). The three studies that
compared the frequency of endometriosis in women operated for
chronic pelvic pain with that in women operated for infertility did
not reveal any extra risk of endometriosis in relation with chronic
pelvic pain (Koninckx et al., 1991; Mahmood et al., 1991; Balasch
et al., 1996) (Table I). The fact that endometriosis also causes
infertility (Adamson and Pasta, 1994; Jacobson et al., 2002) may
explain the lack of increased incidence of endometriosis in the
chronic pelvic pain group.

Concerning the results of case control studies, these generally
agree with respect to dysmenorrhoea. This is more frequent in
women with endometriosis than in the controls (Mahmood et al.,
1991; Forman et al., 1993; Al-Badawi et al., 1999). In the studies
that used pain scales to assess the severity of dysmenorrhoea
(Fedele et al., 1992; Muzii et al., 1997), the dysmenorrhoea
scores were higher for women presenting endometriosis than in
the controls. Furthermore, a large epidemiological survey (Cramer
et al., 1986) revealed a linear trend for increasing risk of endome-
triosis to be associated with increasing severity of the dysmenor-
rhoea (odds ratio for ‘slight’ dysmenorrhoea versus none is 1.7;
odds ratio for ‘moderate’ dysmenorrhoea versus none is 3.4; and
odds ratio for ‘severe’ dysmenorrhoea versus none is 6.7).

The link between dysmenorrhoea and endometriosis appears to
be independent of the macroscopic type of the lesion. Thus, in a
prospective study (Chapron et al., 2005), we found that the dys-
menorrhoea scores (assessed by visual analogue scale) were equi-
valent in women presenting superficial endometriosis, cystic
ovarian endometriosis or DIE and significantly higher than in
women presenting no endometriotic lesion at all. These results are
concordant with those of two other studies (Vercellini et al., 1996;
Gruppo Italiano per lo Studio dell’Endometriosi, 2001).

Concerning the other chronic pelvic pain symptoms, the rela-
tionship with endometriosis seems less clear. Three studies found
a relationship with dyspareunia (Mahmood et al., 1991; Fedele
et al., 1992; Al-Badawi et al., 1999), and two studies a relation-
ship with non-menstrual pelvic pain (Mahmood et al., 1991; Fedele
et al., 1992). A large number of other studies did not find these
relationships, however (Table II).

Correlation studies (Table III) underline the important part
played by DIE in the relationship between endometriosis and pel-
vic pain. In one study, the depth of sub-peritoneal infiltration by
endometriotic implants was measured histologically and corre-
lated with the operative indication (Koninckx et al., 1991).
Lesions penetrating deeply under the peritoneal surface (i.e. beyond
5 mm) were found more frequently in patients who had chronic
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pelvic pain symptoms (with or without infertility) than in patients
who had infertility alone (odds ratio = 3.9). Another histological
study (Anaf et al., 2000) demonstrated that there was a relation-
ship between the severity of the chronic pelvic pain symptoms and
the infiltration of nerves in the rectovaginal space by posterior
DIE lesions.

The painful symptoms that are related to DIE may have certain
particular characteristics. There is a clear-cut relationship between
posterior DIE and deep dyspareunia (Vercellini et al., 1996;
Porpora et al., 1999; Gruppo Italiano per lo Studio dell’Endome-
triosi, 2001; Chapron et al., 2005). In a retrospective study based
on women with DIE (Fauconnier et al., 2002), we demonstrated
that the painful semiology was specific to the anatomical location
or to the organ affected by the DIE implant: dyspareunia was asso-
ciated with involvement of the utero-sacral ligaments, painful def-
ecation during menses with involvement of the posterior wall of
the vagina, non-cyclic pelvic pain and functional bowel signs with
bowel involvement and functional urinary tract signs with
involvement of the bladder (Fauconnier et al., 2002). In a prospec-
tive study, based on patients operated by laparoscopy for chronic
pelvic pain, we demonstrated that painful defecation during men-
ses and severe dyspareunia were specifically connected to DIE
involving the posterior area compared to the other diagnoses
(other macroscopic type of endometriosis or non-endometriosis
diagnosis) (Chapron et al., 2005).

The evidence for a relation between cystic ovarian endometrio-
sis and the painful symptoms is poor (Table III). The two studies
(Fedele et al., 1992; Muzii et al., 1997) that found an association
between endometriomas and chronic pelvic pain symptoms did
not use multivariate analysis and thus may not be able to take into
account the possible associations between endometriomas and the
associated lesions. In studies using multivariate analysis, neither
the presence of endometriomas nor any of their characteristics
appears to be connected with the fact of having painful symptoms,
(Koninckx et al., 1991; Porpora et al., 1999; Fauconnier et al.,
2002; Chapron et al., 2003a) (Table III).

Several studies found a clear-cut relationship between pelvic
adhesions (Douglas obliteration, or adnexal adhesions) and dys-
menorrhoea (Muzii et al., 1997; Porpora et al., 1999; Fauconnier
et al., 2002; Chapron et al., 2003a) (Table III). Moreover, the
extent of these adhesions (measured by the R-AFS partial score)
was correlated with the severity of dysmenorrhoea in three studies
(Muzii et al., 1997; Porpora et al., 1999; Chapron et al., 2003a).

Many studies have attempted to test the relationship between
the overall extent of endometriosis and the severity of painful
symptoms. They were mostly based on the classifications pro-
posed successively by the American Society for Reproductive
Medicine (former American Fertility Society) (Acosta et al., 1973;
The American Fertility Society, 1979; The American Fertility Soci-
ety, 1985; The American Fertility Society, 1993; The American
Society for Reproductive Medicine, 1996). Although several well-
conducted studies remained negative (Fedele et al., 1990; Marana
et al., 1991; Porpora et al., 1999; Gruppo Italiano per lo Studio
dell’Endometriosi, 2001), there is overall a weak link between
increasing frequency of severe dysmenorrhoea and increasing
stage of the disease (Buttram, 1979; Fedele et al., 1992; Vercellini
et al., 1996; Muzii et al., 1997) (Table III). However, none of
these studies used multivariate analysis, unlike our second study
based on women operated for DIE (Chapron et al., 2003a). Indeed,

the link between the R-AFS stage and the severity of dysmenor-
rhoea that we found with univariate analysis, entirely disappeared
after carrying out multivariate analysis. The severity of dysmenor-
rhoea was indeed explained by two independent factors: (i) the
extent of adhesions; and (ii) the degree to which the rectovaginal
space was infiltrated by DIE lesions, assessed in semiquantitative
fashion by the existence of infiltration of the walls of the rectum,
vagina or both organs. In another study (Perper et al., 1995), the
severity of dysmenorrhoea appeared to be connected with the total
number of implants (r = 0.32; P < 0.05).

Randomized trials using placebos

Out of five studies published, three concerned medical treatments
(Telimaa et al., 1987; Dlugi et al., 1990; Bergqvist et al., 1998)
and two surgical treatment (Sutton et al., 1994; Abbott et al.,
2004) (Table IV).

Medical treatments whether with GnRH agonists (Dlugi et al.,
1990; Bergqvist et al., 1998), or Danazol (Telimaa et al., 1987), or
synthetic progestational hormones (Telimaa et al., 1987) have
proved their efficiency against placebos for painful symptoms
connected with endometriosis (Table IV). The two studies (Telimaa
et al., 1987; Bergqvist et al., 1998) that included second-look
laparoscopy after treatment showed that the disappearance or
reduction of endometriosis is correlated with the improvement in
the painful symptoms.

Analysis of the results according to the individual symptoms
shows that medical treatments are efficient not only for severe
dysmenorrhoea and non-cyclic chronic pelvic pain, but also for
painful defecation when present (Telimaa et al., 1987; Dlugi et al.,
1990; Bergqvist et al., 1998). The effect on deep dyspareunia
seems less obvious as it was not found in two out of these three
studies (Telimaa et al., 1987; Dlugi et al., 1990).

The efficiency of medical treatments seems to be temporary
because secondary reappearance of the painful symptoms after
treatment is halted which could affect over 50% of women treated
(Vercellini et al., 1997; Bergqvist et al., 1998; Howard, 2003).

The two studies concerning surgical treatment (Sutton et al.,
1994; Abbott et al., 2004) can be considered as carried out in double
blind fashion, given that the patients were not informed of the type
of treatment, and that the pre- and post-operative evaluation was
carried out by blinded research personnel. These two studies show
similar results: the improvement in pain at 6 months was greater in
the group that was treated (Table IV); patients were more frequently
cured or improved in the treated group than in the placebo group.
Odds ratio was 5.7 [95% confidence interval (95% CI) = 1.9–17.3]
in Sutton’s study (Sutton et al., 1994) and 8.7 (95% CI = 2.0–37.4)
in Abbott’s study (Abbott et al., 2004). It can be estimated, by cal-
culation of the attributable risk, that endometriosis was responsible
for chronic pelvic pain in about half the patients included in Sutton’s
study (Sutton et al., 1994) and in about two third of the patients
included in Abbott’s study (Abbott et al., 2004).

In Abbott’s study, although the decrease of overall pelvic pain
was significantly more important in the group of women who had
surgical treatment, the effect on individual pain symptoms, when
analysed separately, was not different between the two groups
(Abbott et al., 2004). An explanation of this paradoxical result is
the study’s lack of statistical power. However, the authors sug-
gested that the efficiency of surgery should be more marked for
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painful defecation and dyspareunia than for other painful symp-
toms (dysmenorrhoea and non-cyclic pain).

Discussion

Physiopathological explanations

Randomized clinical trials against placebos provide evidence that
endometriosis generally causes chronic pelvic pain symptoms.
However, they have also shown that the endometriotic lesions
diagnosed in the context of a laparoscopy carried out for chronic
pelvic pain are not always the culprit for the pain of which the
patients complain. According to these studies, endometriosis may
be responsible for the painful symptoms in more than half of
women operated on. This proportion is in reality lower, as shown
by the prevalence studies. When all types of endometriosis are
taken into account, these studies tend to show that endometriosis
is no more frequent in women operated on for pain, than in women
operated on for other indications (infertility or tubal ligation). The
differences between prevalence studies and clinical trials may be
explained by the fact that the women included in the latter present
more serious forms of endometriosis (Cramer and Missmer,
2002). Rather than the presence of endometriosis itself, it is the
characteristics of the lesions and their extent that would explain
the chronic pelvic pain symptoms.

To attribute chronic pelvic pain symptoms to endometriosis,
both the semiology of the painful symptoms and the characteris-
tics of the endometriotic lesions can serve as a basis. Case–control
and correlation studies clearly indicate an association between
severe dysmenorrhoea and endometriosis. The causal nature of
this association is suggested by the fact that dose-responsiveness
relationships have been found: (i) the existence of a linear trend
for increasing frequency of endometriosis diagnosed to be associ-
ated with increasing intensity of dysmenorrhoea; (ii) the existence
of a linear trend for increasing extent of the disease (as measured
by the R-AFS stage) to be associated with increasing intensity of
dysmenorrhoea. The association between severe dysmenorrhoea
and endometriosis is not specific to any particular macroscopic
type of endometriosis nor any particular location. This undiscrimi-
nating aspect of dysmenorrhoea should be considered in parallel
with the ubiquitous character of the histological lesion (endome-
trial gland and stroma).

Several physiopathological mechanisms might explain the rela-
tionship between endometriosis and severe dysmenorrhoea. Dys-
menorrhoea could be due to cyclic recurrent micro-bleeding
within the lesions and the consequent inflammation (Brosens, 1997;
Vercellini, 1997). The fact that cyclic recurrent micro-bleeding occurs
as a common feature in all three macroscopic entities of endometri-
osis (Brosens, 1997) may explain the fact that severe dysmenor-
rhoea is related to endometriosis but not to a specific macroscopic
form of the disease. Furthermore, the hypothesis of cyclic recurrent
micro-bleeding may also explain the fact that women with DIE
infiltrating very deeply into the rectovaginal space (i. e. involving
vaginal or rectal wall) had the most severe dysmenorrhoea
(Chapron et al., 2003a). Indeed, in DIE not all implants may har-
bour evidence of micro-bleeding. Micro-bleeding within the DIE
lesions is related with the presence of microendometriomas, which
may be present in certain locations, particularly when the submu-
cosal layer of the vagina or rectum are involved (Brosens, 1997).

Adhesions appear also to play an independent role in the gene-
sis of dysmenorrhoea (see results of the study section and Table
III). Given that a large proportion of women with endometriosis
also have adhesions, it may be that the relationship between
endometriosis and dysmenorrhoea is partly due to them.

The last hypothesis concerning dysmenorrhoea and endometrio-
sis questions the direction of the causal association between them:
severe dysmenorrhoea could indeed be due to the cause of the
endometriosis, rather than a consequence of existing lesions. This
hypothesis has arisen from epidemiological studies addressing the
aetiological aspect (Cramer and Missmer, 2002). Endometriosis is
indeed encouraged by the existence of obstructive pathologies
affecting the genital tract (Te Linde and Scott, 1950; Huffman,
1981) or by retrograde menstruation (Liu and Hitchcock, 1986)
both of which are known to cause severe dysmenorrhoea.

Concerning the characteristics of endometriotic lesions, DIE is
the only macroscopic type of lesion for which the relationship
with chronic pelvic pain symptoms appears to be well understood.
Conviction concerning the causal nature of the association is
based essentially on histological correlation studies: (i) One study
proves unambiguously that, in a population of women with differ-
ent endometriosis lesions, those diagnosed with DIE suffered from
the most severe painful symptoms (Koninckx et al., 1991); (ii) the
relationship between DIE and pain may be explained by compres-
sion or infiltration of the sub-peritoneal nerve fibres by DIE
implants (Anaf et al., 2000). DIE is a distinct entity and its lesions
present particular morphological and histological characteristics
(Cornillie et al., 1990; Donnez et al., 1996b) that may explain this
ability to infiltrate neighbouring tissues.

Painful symptoms connected with DIE present particular semio-
logical characteristics which distinguish them from painful symp-
toms of other origins (i.e. connected with other types of
endometriosis or other pathologies responsible for chronic pelvic
pain) (Chapron et al., 2005). These symptoms are related to the
involvement of specific anatomical locations (severe dyspareunia
and painful defecation during menses) or specific organs (func-
tional urinary tract signs and bowel signs) by the DIE implants
(Fauconnier et al., 2002). Infiltration of the pelvic nerves by the
lesions (Anaf et al., 2000) explains the parallel between the ana-
tomical location of the lesions and the pain semiology. These
painful symptoms can thus be described as location indicating
pain. In most cases the pain is of the mechanical and provoked
type: mobilization of the organs affected by the DIE lesions trig-
gers or aggravates the pain.

The relationship between chronic pelvic pain symptoms and
cystic ovarian endometriosis is a subject of debate. Taking non-
controlled studies as a basis, treatment of the endometriomas (and
associated adhesions) results in the painful symptoms being cured
in a large proportion of cases (Sutton et al., 1997; Jones and Sutton,
2003). However, correlation studies have shown no particular rela-
tionship between the pain and the endometriomas. One of the
hypotheses that we make, along with other authors (Koninckx
et al., 1991; Vercellini, 1997), is that apart from severe dysmenor-
rhoea, the existence of painful symptoms in a woman with an
endometrioma may be caused by associated DIE lesions which
should be sought for and treated. These associations between
cystic ovarian endometriosis and DIE are frequently found and
can involve two particularly serious forms: bowel endometriosis
(Schroder et al., 1997; Redwine, 1999) and ureteral endometriosis
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(Vercellini et al., 2000). Another hypothesis concerns the role of
the associated adhesions. Ovarian endometriomas are adherent to
the surrounding pelvic structures in more than 90% of the case
(Sampson, 1921; Vercellini et al., 1991; Nezhat et al., 1992). One
histological study on structural features of adhesions in women
with endometriosis has shown that periovarian adhesions contain
endometrial and inflammatory cells which may generate painful
symptoms (Jirasek et al., 1998).

Implications

(i) Analysis of the painful symptoms may be useful for the preop-
erative diagnosis of endometriosis. Severe dysmenorrhoea
deserves to be tested as a screening tool for endometriosis, for
example in women consulting for infertility or presenting an ovar-
ian cyst. In the context of infertility, the presence of this symptom
could encourage laparoscopic investigation (Forman et al., 1993).
Conversely, fine analysis of dysmenorrhoea has not proved to be
of any diagnostic value for preoperative diagnosis of DIE
(Chapron et al., 2005), which could be due to the fact this symp-
tom is rather independent relative to the macroscopic form of the
disease. Nonetheless, in the same study, we demonstrated that two
signs could be useful for the preoperative diagnosis of posterior
DIE: severe dyspareunia and painful defecation during menstrua-
tion (Chapron et al., 2005).

(ii) The facts that dysmenorrhoea is associated with endometri-
osis, whatever the macroscopic form of the disease, and that it
appears to be correlated with various elements indicating the
extent of the disease, mean that this symptom could be used as an
overall prognostic factor for the disease (like the duration of infer-
tility in the context of infertility). A prognostic criterion may be
very useful for establishing and validating new classifications
(Hoeger and Guzick, 1999) or to test new treatments in the context
of endometriosis-related pain.

(iii) Semiological analysis of the chronic pelvic pain symptoms
can also help in the definition of the surgical strategy. In the con-
text of DIE, treatment may require extensive surgery (Redwine,
1992; Garry et al., 2000), which may include utero-sacral ligament
resection (Chapron et al., 1999), partial colpectomy (Martin,
1988; Donnez and Nisolle, 1995), resection of rectal endometrio-
sis (Bailey et al., 1994; Thomassin et al., 2004), and partial cys-
tectomy (Chapron and Dubuisson, 1999). However, although
these treatments give good results, their efficiency for alleviating
pain is far from being guaranteed (Bailey et al., 1994; Tran et al.,
1996; Chapron et al., 1999; Chapron and Dubuisson, 1999;
Chapron et al., 2001; Kavallaris et al., 2003; Thomassin et al.,
2004). In addition, the risk of serious complications inherent to
this type of surgery has been estimated at between 4 and 6% of
cases (Koninckx et al., 1996; Varol et al., 2003). The essential
point to be taken into account in the operative indication is
whether the pain is indeed due to the lesions diagnosed. In our
opinion, the existence of location indicating pain matching the
DIE implants observed justifies comprehensive exeresis of the
lesions.

(iv) Medical hormonal treatments seem generally efficient for
alleviating the painful symptoms related with endometriosis
whatever its macroscopic type. This is due to the fact that
endometriotic lesions are hormone dependent (Brosens, 1994).
However, the effect of medical treatment on the most serious

lesions is nevertheless questionable. In our experience of DIE
(Chapron et al., 2003b), like in that of other teams (Koninckx and
Martin, 1994; Vercellini et al., 1998; Thomassin et al., 2004),
after an initial phase of spectacular improvement, the painful
symptoms (particularly when location indicating pain symptoms
are present) may subsequently reappear under medical treatment.
The evolution of active and glandular lesions towards fibrous
lesions (Cornillie et al., 1990; Brosens et al., 1994) under the
influence of medical treatment could explain these failures.
Indeed, the efficiency of hormonal treatments for lesions with not
very active glandular tissue and dense fibrous lesions, instead, is
weak (Shaw, 1992). In DIE, apart from glandular tissue, fibrosis
can also affect the nerves in the sub-peritoneal pelvic space and
thus may play an important role in the genesis of the pain (Anaf
et al., 2000). Furthermore, it has been suggested, on the basis of a
histological study, that some posterior DIE implants (those invol-
ving the vagina or the rectum) may not be hormonally driven and
do not respond to hormonal suppression by GnRH agonists in the
way that peritoneal lesions do (Donnez et al., 1996a). For all these
reasons, it is important to set up studies to assess specifically the
efficacy of medical hormonal treatments on DIE-related symp-
toms, together with their influence on the histology of the lesions.

References
Abbott J, Hawe J, Hunter D, Holmes M, Finn P and Garry R (2004) Laparo-

scopic excision of endometriosis: a randomized, placebo-controlled trial.
Fertil Steril 82,878–884.

Acosta AA, Buttram VC Jr, Besch PK, Malinak LR, Franklin RR and
Vanderheyden JD (1973) A proposed classification of pelvic endometrio-
sis. Obstet Gynecol 42,19–25.

Adamson GD and Pasta DJ (1994) Surgical treatment of endometriosis-associated
infertility: meta-analysis compared with survival analysis. Am J Obstet
Gynecol 171,1488–1504.

Al-Badawi IA, Fluker MR and Bebbington MW (1999) Diagnostic laparos-
copy in infertile women with normal hysterosalpingograms. J Reprod
Med 44,953–957.

Anaf V, Simon P, El Nakadi I, Fayt I, Buxant F, Simonart T, Peny MO and
Noel JC (2000) Relationship between endometriotic foci and nerves in
rectovaginal endometriotic nodules. Hum Reprod 15,1744–1750.

Anaf V, Simon P, El Nakadi I, Simonart T, Noel J and Buxant F (2001) Impact
of surgical resection of rectovaginal pouch of douglas endometriotic nod-
ules on pelvic pain and some elements of patients’ sex life. J Am Assoc
Gynecol Laparosc 8,55–60.

Andersch B and Milsom I (1982) An epidemiologic study of young women
with dysmenorrhea. Am J Obstet Gynecol 144,655–660.

Armitage P and Berry G (eds) (1987) Statistical Methods in Medical Research.
Second. Oxford, Blackwell Scientific Publications.

Bailey HR, Ott MT and Hartendorp P (1994) Aggressive surgical management
for advanced colorectal endometriosis. Dis Colon Rectum 37,747–753.

Baker PN and Symonds EM (1992) The resolution of chronic pelvic pain after
normal laparoscopy findings. Am J Obstet Gynecol 166,835–836.

Balasch J, Creus M, Fabregues F, Carmona F, Ordi J, Martinez-Roman S and
Vanrell JA (1996) Visible and non-visible endometriosis at laparoscopy in
fertile and infertile women and in patients with chronic pelvic pain: a pro-
spective study. Hum Reprod 11,387–391.

Bergqvist A, Bergh T, Hogstrom L, Mattsson S, Nordenskjold F and Rasmussen C
(1998) Effects of triptorelin versus placebo on the symptoms of endome-
triosis. Fertil Steril 69,702–708.

Bonte H, Chapron C, Vieira M, Fauconnier A, Barakat H, Fritel X, Vacher-
Lavenu MC and Dubuisson JB (2002) Histologic appearance of endome-
triosis infiltrating uterosacral ligaments in women with painful symptoms.
J Am Assoc Gynecol Laparosc 9,519–524.

Bouyer J, Hémon D, Cordier S, Derriennic F, Stücker I, Stengel B and Clavel J
(eds) (1993) Epidémiologie. Principes et Méthodes Quantitatives, Paris,
Les Editions INSERM.

Brosens IA (1994) New principles in the management of endometriosis. Acta
Obstet Gynecol Scand Suppl 159,18–21.

D
ow

nloaded from
 https://academ

ic.oup.com
/hum

upd/article/11/6/595/779842 by guest on 09 April 2024



Relationship between endometriosis and pain

605

Brosens IA (1997) Endometriosis – a disease because it is characterized by
bleeding. Am J Obstet Gynecol 176,263–267.

Brosens IA, Puttemans P, Deprest J and Rombauts L (1994) The endometriosis
cycle and its derailments. Hum Reprod 9,770–771.

Brosens IA, Vasquez G, Deprest J and Puttemans P (1995) Pathogenesis of
endometriosis. In Nezhat CR, Berger GS, Nezhat FR, Buttram VC and
Nezhat CH (eds) Endometriosis: Advanced Management and Surgical
Techniques, Vol. 1. Springer-Verlag, New York, pp. 9–17.

Buttram VC Jr (1979) Conservative surgery for endometriosis in the infertile
female: a study of 206 patients with implications for both medical and sur-
gical therapy. Fertil Steril 31,117–123.

Carter JE (1995) Laparoscopic treatment of chronic pelvic pain in 100 adult
women. J Am Assoc Gynecol Laparosc 2,255–262.

Chapron C and Dubuisson JB (1996) Laparoscopic treatment of deep endome-
triosis located on the uterosacral ligaments. Hum Reprod 11,868–873.

Chapron C and Dubuisson JB (1999) Laparoscopic management of bladder
endometriosis. Acta Obstet Gynecol Scand 78,887–890.

Chapron C, Dubuisson JB, Fritel X, Fernandez B, Poncelet C, Beguin S and
Pinelli L (1999) Operative management of deep endometriosis infiltrating
the uterosacral ligaments. J Am Assoc Gynecol Laparosc 6,31–37.

Chapron C, Jacob S, Dubuisson JB, Vieira M, Liaras E and Fauconnier A
(2001) Laparoscopically assisted vaginal management of deep endometri-
osis infiltrating the rectovaginal septum. Acta Obstet Gynecol Scand
80,349–354.

Chapron C, Fauconnier A, Dubuisson JB, Barakat H, Vieira M and Breart G
(2003a) Deep infiltrating endometriosis: relation between severity of dys-
menorrhoea and extent of disease. Hum Reprod 18,760–766.

Chapron C, Fauconnier A, Vieira M, Barakat H, Dousset B, Pansini V,
Vacher-Lavenu MC and Dubuisson JB (2003b) Anatomical distribution of
deeply infiltrating endometriosis: surgical implications and proposition
for a classification. Hum Reprod 18,157–161.

Chapron C, Barakat H, Fritel X, Dubuisson J-B, Bréart G and Fauconnier A
(2005) Presurgical diagnosis of posterior deep infiltrating endometriosis
based on a standardized questionnaire. Hum Reprod 20,507–513.

Clement PB (1990) Pathology of endometriosis. Pathol Annu 25,245–295.
Cornillie FJ, Oosterlynck D, Lauweryns JM and Koninckx PR (1990) Deeply

infiltrating pelvic endometriosis: histology and clinical significance. Fertil
Steril 53,978–983.

Cramer DW and Missmer SA (2002) The epidemiology of endometriosis. Ann
N Y Acad Sci, 955,11–22.

Cramer DW, Wilson E, Stillman RJ, Berger MJ, Belisle S, Schiff I, Albrecht B,
Gibson M, Stadel BV and Schoenbaum SC (1986) The relation of
endometriosis to menstrual characteristics, smoking, and exercise. JAMA
255,1904–1908.

Darrow SL, Vena JE, Batt RE, Zielezny MA, Michalek AM and Selman S
(1993) Menstrual cycle characteristics and the risk of endometriosis. Epi-
demiology 4,135–142.

Dlugi AM, Miller JD and Knittle J (1990) Lupron depot (leuprolide acetate for
depot suspension) in the treatment of endometriosis: a randomized,
placebo-controlled, double-blind study. Lupron Study Group. Fertil Steril
54,419–427.

Donnez J and Nisolle M (1995) Advanced laparoscopic surgery for the
removal of rectovaginal septum endometriotic or adenomyotic nodules.
Baillieres Clin Obstet Gynaecol 9,769–774.

Donnez J, Nisolle M, Casanas-Roux F, Brion P and Da Costa Ferreira N
(1996a) Stereometric evaluation of peritoneal endometriosis and endome-
triotic nodules of the rectovaginal septum. Hum Reprod 11,224–228.

Donnez J, Nisolle M, Smoes P, Gillet N, Beguin S and Casanas-Roux F
(1996b) Peritoneal endometriosis and “endometriotic“ nodules of the rec-
tovaginal septum are two different entities. Fertil Steril 66,362–368.

Evers JL (1987) The second-look laparoscopy for evaluation of the result of
medical treatment of endometriosis should not be performed during ovar-
ian suppression. Fertil Steril 47,502–504.

Fauconnier A, Chapron C, Dubuisson JB, Vieira M, Dousset B and Breart G
(2002) Relation between pain symptoms and the anatomic location of
deep infiltrating endometriosis. Fertil Steril 78,719–726.

Fedele L, Parazzini F, Bianchi S, Arcaini L and Candiani GB (1990) Stage and
localization of pelvic endometriosis and pain. Fertil Steril 53,155–158.

Fedele L, Bianchi S, Bocciolone L, Di Nola G and Parazzini F (1992) Pain
symptoms associated with endometriosis. Obstet Gynecol 79,767–769.

Forman RG, Robinson JN, Mehta Z and Barlow DH (1993) Patient history as a
simple predictor of pelvic pathology in subfertile women. Hum Reprod
8,53–55.

Gambone JC, Mittman BS, Munro MG, Scialli AR and Winkel CA (2002)
Consensus statement for the management of chronic pelvic pain and

endometriosis: proceedings of an expert-panel consensus process. Fertil
Steril 78,961–972.

Garry R, Clayton R and Hawe J (2000) The effect of endometriosis and its rad-
ical laparoscopic excision on quality of life indicators. BJOG 107,44–54.

Gruppo Italiano per lo Studio dell’Endometriosi (2001) Relationship between
stage, site and morphological characteristics of pelvic endometriosis and
pain. Hum Reprod 16,2668–2671.

Hoeger KM and Guzick DS (1999) An update on the classification of endome-
triosis. Clin Obstet Gynecol 42,611–619.

Howard FM (1993) The role of laparoscopy in chronic pelvic pain: promise
and pitfalls. Obstet Gynecol Surv 48,357–387.

Howard FM (1994) Laparoscopic evaluation and treatment of women with
chronic pelvic pain. J Am Assoc Gynecol Laparosc 1,325–331.

Howard FM (2003) Chronic pelvic pain. Obstet Gynecol 101,594–611.
Howard FM, El-Minawi AM and Sanchez RA (2000) Conscious pain mapping

by laparoscopy in women with chronic pelvic pain. Obstet Gynecol
96,934–939.

Huffman JW (1981) Endometriosis in young teen-age girls. Pediatr Ann
10,44–49.

Hurd WW (1998) Criteria that indicate endometriosis is the cause of chronic
pelvic pain. Obstet Gynecol 92,1029–1032.

Jacobson TZ, Barlow DH, Koninckx PR, Olive D and Farquhar C (2002)
Laparoscopic surgery for subfertility associated with endometriosis.
Cochrane Database Syst Rev, CD001398.

Jamieson D and Steege J (1996) The prevalence of dysmenorrhea, dyspareu-
nia, pelvic pain, and irritable bowel syndrome in primary care practices.
Obstet Gynecol 87,55–58.

Jirasek JE, Henzl MR and Uher J (1998) Periovarian peritoneal adhesions
in women with endometriosis. Structural patterns. J Reprod Med
43,276–280.

Jones KD and Sutton C (2003) Patient satisfaction and changes in pain scores
after ablative laparoscopic surgery for stage III–IV endometriosis and
endometriotic cysts. Fertil Steril 79,1086–1090.

Kavallaris A, Kohler C, Kuhne-Heid R and Schneider A (2003) Histopatholog-
ical extent of rectal invasion by rectovaginal endometriosis. Hum Reprod
18,1323–1327.

Kirshon B, Poindexter AN 3rd and Fast J (1989) Endometriosis in multiparous
women. J Reprod Med 34,215–217.

Koninckx PR and Martin D (1994) Treatment of deeply infiltrating endometri-
osis. Curr Opin Obstet Gynecol 6,231–241.

Koninckx PR, Meuleman C, Demeyere S, Lesaffre E and Cornillie FJ (1991)
Suggestive evidence that pelvic endometriosis is a progressive disease,
whereas deeply infiltrating endometriosis is associated with pelvic pain.
Fertil Steril 55,759–765.

Koninckx PR, Oosterlynck D, D’Hooghe T and Meuleman C (1994) Deeply
infiltrating endometriosis is a disease whereas mild endometriosis could
be considered a non-disease. Ann N Y Acad Sci 734,333–341.

Koninckx PR, Timmermans B, Meuleman C and Penninckx F (1996) Compli-
cations of CO2-laser endoscopic excision of deep endometriosis. Hum
Reprod 11,2263–2268.

Kontoravdis A, Chryssikopoulos A, Hassiakos D, Liapis A and Zourlas PA
(1996) The diagnostic value of laparoscopy in 2365 patients with acute
and chronic pelvic pain. Int J Gynaecol Obstet 52,243–248.

Kresch AJ, Seifer DB, Sachs LB and Barrese I (1984) Laparoscopy in 100
women with chronic pelvic pain. Obstet Gynecol 64,672–674.

Liu DT and Hitchcock A (1986) Endometriosis: its association with retrograde
menstruation, dysmenorrhoea and tubal pathology. Br J Obstet Gynaecol
93,859–862.

Mahmood TA, Templeton AA, Thomson L and Fraser C (1991) Menstrual
symptoms in women with pelvic endometriosis. Br J Obstet Gynaecol
98,558–563.

Marana R, Muzii L, Caruana P, Dell’Acqua S and Mancuso S (1991) Evalua-
tion of the correlation between endometriosis extent, age of the patients
and associated symptomatology. Acta Eur Fertil 22,209–212.

Martin DC (1988) Laparoscopic and vaginal colpotomy for the excision of
infiltrating cul-de-sac endometriosis. J Reprod Med 33,806–808.

Martin DC, Hubert GD and Levy B (1989) Depth of infiltration of endometrio-
sis. J Gynecol Surg 5,55–60.

Mathias SD, Kuppermann M, Liberman RF, Lipschutz RC and Steege JF
(1996) Chronic pelvic pain: prevalence, health-related quality of life, and
economic correlates. Obstet Gynecol 87,321–327.

Moen MH (1987) Endometriosis in women at interval sterilization. Acta
Obstet Gynecol Scand 66,451–454.

Moen MH and Halvorsen TB (1992) Histologic confirmation of endometriosis
in different peritoneal lesions. Acta Obstet Gynecol Scand 71,337–342.

D
ow

nloaded from
 https://academ

ic.oup.com
/hum

upd/article/11/6/595/779842 by guest on 09 April 2024



A.Fauconnier and C.Chapron

606

Moen MH and Stokstad T (2002) A long-term follow-up study of women with
asymptomatic endometriosis diagnosed incidentally at sterilization. Fertil
Steril 78,773–776.

Muzii L, Marana R, Pedulla S, Catalano GF and Mancuso S (1997) Correlation
between endometriosis-associated dysmenorrhea and the presence of typi-
cal or atypical lesions. Fertil Steril 68,19–22.

Nezhat F, Nezhat C, Allan CJ, Metzger DA and Sears DL (1992) Clinical and
histologic classification of endometriomas. Implications for a mechanism
of pathogenesis. J Reprod Med 37,771–776.

Nisolle M and Donnez J (1997) Peritoneal endometriosis, ovarian endometrio-
sis, and adenomyotic nodules of the rectovaginal septum are three differ-
ent entities. Fertil Steril 68,585–596.

Nisolle-Pochet M, Casanas-Roux F and Donnez J (1988) Histologic study of
ovarian endometriosis after hormonal therapy. Fertil Steril 49,423–426.

Nisolle M, Paindaveine B, Bourdon A, Berliere M, Casanas-Roux F and
Donnez J (1990) Histologic study of peritoneal endometriosis in infertile
women. Fertil Steril 53,984–988.

Perper MM, Nezhat F, Goldstein H, Nezhat CH and Nezhat C (1995) Dysmen-
orrhea is related to the number of implants in endometriosis patients.
Fertil Steril 63,500–503.

Peveler R, Edwards J and Daddow J (1996) Psychosocial factors and chronic
pelvic pain: a comparison of women with endometriosis and with unex-
plained pain. J Psychosom Res 40,305–315.

Porpora MG, Koninckx PR, Piazze J, Natili M, Colagrande S and Cosmi EV
(1999) Correlation between endometriosis and pelvic pain. J Am Assoc
Gynecol Laparosc 6,429–434.

Rapkin AJ (1986) Adhesions and pelvic pain: a retrospective study. Obstet
Gynecol 68,13–15.

Rawson JM (1991) Prevalence of endometriosis in infertile women. J Reprod
Med 36,513–515.

Redwine DB (1992) Laparoscopic en bloc resection for treatment of the oblit-
erated cul-de-sac in endometriosis. J Reprod Med 37,695–698.

Redwine DB (1999) Ovarian endometriosis: a marker for more extensive pel-
vic and intestinal disease. Fertil Steril 72,310–315.

Redwine DB and Sharpe DR (1995) Laparoscopic surgery for intestinal and
urinary endometriosis. Baillieres Clin Obstet Gynaecol 9,775–794.

Reich H, McGlynn F and Salvat J (1991) Laparoscopic treatment of cul-de-sac
obliteration secondary to retrocervical deep fibrotic endometriosis. J
Reprod Med 36,516–522.

Sampson JA (1921) Perforating hemorrhagic (chocolate) cysts of the ovary.
Arch Surg 3,245–323.

Schroder J, Lohnert M, Doniec JM and Dohrmann P (1997) Endoluminal ultra-
sound diagnosis and operative management of rectal endometriosis. Dis
Colon Rectum 40,614–617.

Shaw RW (1992) Treatment of endometriosis. Lancet 340,1267–1271.
Stout AL, Steege JF, Dodson WC and Hughes CL (1991) Relationship of

laparoscopic findings to self-report of pelvic pain. Am J Obstet Gynecol
164,73–79.

Strathy JH, Molgaard CA, Coulam CB and Melton LJ 3rd (1982) Endometrio-
sis and infertility: a laparoscopic study of endometriosis among fertile and
infertile women. Fertil Steril 38,667–672.

Sutton CJ, Ewen SP, Whitelaw N and Haines P (1994) Prospective, rand-
omized, double-blind, controlled trial of laser laparoscopy in the treatment

of pelvic pain associated with minimal, mild, and moderate endometriosis.
Fertil Steril 62,696–700.

Sutton CJ, Ewen SP, Jacobs SA and Whitelaw NL (1997) Laser laparoscopic
surgery in the treatment of ovarian endometriomas. J Am Assoc Gynecol
Laparosc 4,319–323.

Te Linde  RW and Scott RB (1950) Experimental endometriosis. Am J Obstet
Gynecol 60,1147–1173.

Telimaa S, Puolakka J, Ronnberg L and Kauppila A (1987) Placebo-controlled
comparison of danazol and high-dose medroxyprogesterone acetate in the
treatment of endometriosis. Gynecol Endocrinol 1,13–23.

The American Fertility Society (1979) Classification of endometriosis. Fertil
Steril 32,633–634.

The American Fertility Society (1985) Revised American Fertility Society
classification of endometriosis: 1985. Fertil Steril 43,351–352.

The American Fertility Society (1993) Management of endometriosis in the
presence of pelvic pain. Fertil Steril 60,952–955.

The American Society for Reproductive Medicine (1996) Revised American
Society for reproductive medicine classification of endometriosis: 1996.
Fertil Steril 67,817–821.

Thomassin I, Bazot M, Detchev R, Barranger E, Cortez A and Darai E (2004)
Symptoms before and after surgical removal of colorectal endometriosis
that are assessed by magnetic resonance imaging and rectal endoscopic
sonography. Am J Obstet Gynecol 190,1264–1271.

Tran KT, Kuijpers HC, Willemsen WN and Bulten H (1996) Surgical treatment
of symptomatic rectosigmoid endometriosis. Eur J Surg 162,139–141.

Varol N, Maher P, Healey M, Woods R, Wood C, Hill D, Lolatgis N and Tsaltas J
(2003) Rectal surgery for endometriosis-should we be aggressive? J Am
Assoc Gynecol Laparosc 10,182–189.

Vercellini P (1997) Endometriosis: what a pain it is. Semin Reprod Endocrinol
15,251–261.

Vercellini P, Fedele L, Molteni P, Arcaini L, Bianchi S and Candiani GB
(1990) Laparoscopy in the diagnosis of gynecologic chronic pelvic pain.
Int J Gynaecol Obstet 32,261–265.

Vercellini P, Vendola N, Bocciolone L, Rognoni MT, Carinelli SG and Candiani
GB (1991) Reliability of the visual diagnosis of ovarian endometriosis.
Fertil Steril 56,1198–1200.

Vercellini P, Trespidi L, De Giorgi O, Cortesi I, Parazzini F and Crosignani
PG (1996) Endometriosis and pelvic pain: relation to disease stage and
localization. Fertil Steril 65,299–304.

Vercellini P, Cortesi I and Crosignani PG (1997) Progestins for symptomatic
endometriosis: a critical analysis of the evidence. Fertil Steril 68,393–401.

Vercellini P, Pisacreta A, De Giorgi O, Yaylayan L, Zaina B and Crosignani
PG (1998) Management of advanced endometriosis. In Kempers RD,
Cohen J, Haney AF and Younger JB (eds), Fertility and Reproductive
Medicine, Elsevier Science, Amsterdam, pp. 369–386.

Vercellini P, Pisacreta A, Pesole A, Vicentini S, Stellato G and Crosignani PG
(2000) Is ureteral endometriosis an asymmetric disease? BJOG 107,559–561.

Zondervan KT, Yudkin PL, Vessey MP, Jenkinson CP, Dawes MG, Barlow DH
and Kennedy SH (2001) The community prevalence of chronic pelvic pain
in women and associated illness behaviour. Br J Gen Pract 51,541–547.

Submitted on May 19, 2005; revised on June 30, 2005; accepted on July 18,
2005

D
ow

nloaded from
 https://academ

ic.oup.com
/hum

upd/article/11/6/595/779842 by guest on 09 April 2024


