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Abstract: Objective: The aim of this narrative review is to evaluate existing questionnaires on
predictive models for endometriosis. These symptom-based models have the potential to serve as
screening tools for adult women to detect endometriosis. Data sources: A comprehensive search
of PubMed and Embase databases was conducted to identify studies on endometriosis screening.
Selection of studies: The search targeted predictive models for endometriosis localisation, bowel
involvement, need for bowel surgery and fertility. Due to the heterogeneity identified, a systematic
review was not possible. A total of 23 studies were identified. Data extraction and synthesis: Among
these studies, twelve included measures for general endometriosis, two targeted specific sites, four
focused on deep infiltrating endometriosis (DIE), and three addressed the need for endometriosis-
related bowel surgery. Many measures combined clinical, imaging and laboratory tests with patient
questionnaires. Validation of these models as screening tools was lacking in all studies, as the focus
was on diagnosis rather than screening. Conclusion: This review did not identify any fully validated,
symptom-based questionnaires for endometriosis screening in adult women. Substantial validation
work remains to establish the efficacy of such tools.

Keywords: endometriosis; predictive models; self-assessment questionnaire; chronic pelvic pain;
treatment; endometriosis; pregnancy

1. Introduction

Endometriosis is a persistent, estrogen-related disease characterised by the presence
of endometrial-like tissue outside the uterus. This abnormality triggers inflammatory
reactions and scarring of the tissue [1]. The exact prevalence of endometriosis remains
difficult to determine, although it is estimated that approximately 10% of reproductive-age
females have endometriosis with 30-50% of them experiencing pelvic pain and/or infertility.
Especially in regions with higher socio-demographic indices, the prevalence and incidence
of the disease increased significantly between 1990 and 2017 [2]. The consequences of
endometriosis include chronic pelvic pain, dyspareunia, infertility and a reduced quality
of life (QoL) [1]. In women who struggle with chronic pelvic pain due to endometriosis,
the impairment of quality of life is more pronounced than in women with pelvic pain due
to other causes. This chronic condition primarily affects areas such as pain, stress, anxiety
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and social adjustment. In addition, research has looked at the impact of endometriosis on
everyday activities such as work, social bonding, sexuality and psychological wellbeing.
The symptoms experienced by people with endometriosis cover a broad spectrum. In
particular, deep infiltrating endometriosis (DIE), in which endometrial-like tissue extends
at least 5 mm beyond the lining of the uterus, accounts for almost 20% of endometriosis
cases [3]. However, even today, diagnosing endometriosis and determining the factors that
influence its progression and associated symptom:s is still a huge challenge. The process
of diagnosing endometriosis often takes years, which adds to the frustration and anxiety
of patients. As a result, treatment and care for these women is delayed, sometimes up
to 6-12 years after the first onset of symptoms [4]. The available evidence favours active
patient involvement in the detection and diagnosis of the disease. However, relying on
pain alone is not enough to diagnose endometriosis. Apart from the complexity of the
diagnosis and the prognosis of symptoms, there is also the question of the proportion of
women who experience improvement after surgery [5]. Another pressing concern is the
prediction of fertility problems in women with endometriosis. It is clear that endometriosis
profoundly affects various facets of women’s lives. Consequently, the development of
predictive models is essential to identify risk factors for the development of endometriosis,
the symptoms and the severity of the disease. The aim of this study is to present predictive
models from the existing literature based on self-assessment questionnaires with or without
imaging examinations. These questionnaires are focused on women'’s symptoms, life style,
family history and the effect of pain at their everyday life. The central questions of this
study include the prediction of early-stage endometriosis or deep infiltrating endometriosis
(DIE), the preoperative localisation of endometriosis, and particularly the identification
of bowel involvement. The development of efficient predictive models will help primary
care physicians to identify and diagnose women with endometriosis and improve the
service they offer. As a result, these patients will be treated earlier and potentially better by
specialists. Specialists will be able to recognise and offer the best treatment according to
the models and improve women’s life. Although some predictive models have emerged in
the literature, such as anti-Mullerian hormone or urinary peptide patterns, these efforts
are preliminary and lack the extensive data required for clinical integration [6]. The
diversity of studies further complicates statistical synthesis and analysis. Furthermore,
the heterogeneity within the endometriosis population exacerbates the challenges faced in
subsequent analyses.

2. Materials and Methods

For this study, we conducted an extensive narrative literature search covering the
years 2005 to 2022. We meticulously searched databases such as PubMed and EMBASE
using strategic keywords such as “endometriosis AND predictive models”, “fertility AND
endometriosis AND predictive models” and “bowel surgery for endometriosis AND pre-

dictive models” (Table 1).

Table 1. Databases search (PubMed and Embase).

Keywords Number of Results
Endometriosis and predictive models 122
Fertility in Endometriosis and predictive models 39
Bowel operation for endometriosis and predictive models 19

Our selection criteria included studies with patient-completed questionnaires and
symptom-based screening tools. In addition, we included studies that looked at models
that considered the localisation of endometriosis using imaging both in conjunction with
questionnaires and independently. However, to maintain accuracy and focus, we deliber-
ately excluded models that focused exclusively on postoperative findings or studies that
focused exclusively on adolescent cohorts (Table 2).
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Table 2. Inclusion and exclusion criteria.

Criteria Inclusion Exclusion
. Studies included women with symptoms of Studies where endometriosis is only confirmed by
Population o o1 .
endometriosis surgical intervention
Symptom ba§ed patients complgted endometriosis Tools other than patient-based questionnaires or
Outcomes questionnaires or predictive models. redictive models
Evaluation of endometriosis with TV-USS or MRI p
Study designs Any type of study design Editorials-Commentaries
From the original pool of 180 articles, 52 were identified as duplicates, 128 were
excluded based on predetermined criteria, and a curated selection of 23 studies were
found to fit our research objectives. To increase rigour, the studies that were deemed
appropriate were reviewed by two different and impartial researchers. The selected studies
were characterised by a great diversity, differing in design, objectives and results. Due
to this heterogeneity, it was not possible to provide a comprehensive systematic review
of the prediction models presented. Instead, Table 3 provides essential insights into the
key features of each included study, explaining the population studied, the geographical
context, the type of analytical tool used, a brief overview of the methodology and the
clinical significance of the results. It is important to note that this narrative review is an
attempt to distil and consolidate the wealth of information available given the complex
landscape of predictive models associated with endometriosis.
Table 3. Characteristics of studies and measures.
References Population and Type of Tool Brief Description  Clinical Utility Validation and
Country Performance
Questionnair Sex, Pain, and
N=12 . esHo ¢ Endometriosis
. Patient used to ask .
Women with - website and assess
. completed participants to . .
confirmed - . : . for destigmatizing
. . questionnaire identify the .
Abdulai et al. [7] endometriosis . - properties of Not reported
1 - and information on
willing to participate individuall endometriosis at sexual
at the study . - y - health-related
interview website on L
Canada o websites in
endometriosis
general.
Validation
needed
N = 157 Questionnaire This model aims to ~ externally
. . compared women  identify women Absenteeism is
Women with Patient . . . .
. . with or without that potentially an important
Verket et al. [8] surgically confirmed  completed - . . .
S : . endometriosis will develop sign of possible
endometriosis questionnaire . . L -
depending on their ~ endometriosis in endometriosis
Norway
answers the future and early
diagnosis in case
of family history
Comparing sub
N =104 fertile women with  Questionnaire
Women with Patient normal pelvis with ~ didn’t separate
Forman et al. [9] Infertility more than ~ completed endometriosis patients with or Not reported
2 years questionnaire patients using a without
UK 7-point endometriosis

questionnaire
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Table 3. Cont.

Population and

Validation and

References Country Type of Tool Brief Description  Clinical Utility Performance
N =119
Participants with
history of CPP * .
underwent Data collection =~ Women had Model provides Sensitivity 88.8%

laparoscopy and

on

laparoscopy and

guidance on which
areas of possible

and specificity

Stegmann et al. [10] excision of endometriotic data were collected . 24.6%.
.. . L, endometriosis .
endometriotic lesion. lesion’s and added ata should be Validation is
Data added at characteristics database .. needed.
- biopsied.
training or test
database
UK
N =120 Endometriosis Use of 38 variables Positive outcome
Women referred Index based on and Parameters to as screening tool Score. >. 28
o with Chronic Pelvic ~ patient predict L but not clinical Prechctlon ?)f DIE
Fasciani et al. [11] . s . endometriosis . ** with 72.4%
pain or suspicion of  evaluation and b . feasible as a . d
endometriosis diagnostic etween patients patient completed sensitivity an
Ttal ovidence with chronic pelvic measure 90.1% specificity
y pain and infertility
Preoperative Allows the
N =90 A questionnaire estimation of an .
Women referred frfiilz;\;iical based on individual ?ils%};imma tion
Yeung et al. [12] with Chronic Pelvic model for demographics and  probability, but not abilit
& ' pain or suspicion of carlv-stage patients” medical clinical feasible as Sensii’ivi 80.5%
endometriosis on dZme t%iosis history, predictive  a patient Speci ﬁcitty 57'70 /0
United States model included 5 completed P yorae
factors measure
Ultrasound
positive at 100% in
N=90 ovarian
Women undergoing endometriomas
laparoscopy or Patient . ,e . bgt failed to 66% of cases
laparotomy (study interviews and Patients’ interview  diagnose non with correct
. sample) . ) to predict surgical ~ ovarian e
Eskenazi et al. [13] N = 120 noninvasive diaenosis of endometriosis classification
3 diagnostic & . . - Validation is not
Women underwent endometriosis Pelvic examination
procedures o . reported
laparoscopy (test 100% in ovarian
sample) endometriomas,
Italy 44% in non ovarian
endometriosis
Interviewer Dysmenorrhea had l\/l{zgfzc?gfiodel
N =1079 ahigh predictive P
Subfertile women collected data on value, but not the had an area
undergoin:; Predictive medical history same ,for under the ROC
 CeIEOME . and demographics . curve of 0.71 for
Calhaz-Jorge etal. [14]  diagnostic or mathematical dyspareunia. ..
therapeutic model to evaluate Not clinical all endometriosis
la argsco whether they can feasible as a and 0.74 for
P(E)rtu al H predict atient completed grade II/TV
& endometriosis p p Validation not

measure

reported
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Table 3. Cont.

Population and

Validation and

References Country Type of Tool Brief Description  Clinical Utility Performance
40 pain descriptors Throbbing pamn
. and dyschezia can
for 3 different
N =185 Patient aspects of pain: be helpful for
Laparoscopy for pects of pain: differentiate Performance not
Ballard et al. [15] completed descriptions of . .
CPP * : . I . diagnosis of reported
questionnaire pain, intensity, .
UK . women with or
anatomical areas of .
ain without
P endometriosis
Questionnaire did
N = 69 Prospective and not aim to
Wo_men with Patient preoperative differentiate
Hackethal et al. [16] suspected or known  completed questionnaire on wormen with or Performance not
endometriosis questionnaire medical history without reported
German and pain endometriosis.
Y characteristics Not clinically
feasible as too long
Models showed to
be poor in
N = 1396 L
Diagnostic prechctlon. Of. Area under ROC
laparoscopy endometriosis, curve = 0.683
p Variables used to accuracy higher )
performed at women . . . ; The extent of
- i investigate if they ~ when there is ,
with dysmenorrhea,  Predictive can predict the evidence of models
Nnoaham et al. [17] dyspareunia, symptom- P predictive power

non-menstrual
pelvic pain,
menstrual dyschezia
or infertility

13 countries

based model

presence or not of
endometriosis in
laparoscopy

ovarian cysts or
nodules at
ultrasound.
Endometriosis
III/1V stage
predicted in higher
accuracy

in self-selected
women with
pelvic pain is
unknown

Self scoring (yes or
no), that could lead

3 or more positive

Endometriosis self . Patient women to . wothen are Performance not
test [18] United States completed understand if they ~ considered reported
questionaire have positive for
endometriosis and  endometriosis
seek guidance
Site specific
endometriosis studies
Nausea,
abdominal
N=51 Observational To calculate the bloating were
Women referred for  retrospective risk of rectovaginal Utility of detecting  strong markers
Griffiths et al. [19] endomet'riosis and ana.lysis of endometriosis endometriosis a't fqr rectovi;lginal
undergoing patient depending on general population  disease with a
laparoscopy reported SvInDtoms is low predictive
UK symptoms ymp prevalence of 87
and 89%

respectively
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Table 3. Cont.

Population and

Validation and

References Country Type of Tool Brief Description  Clinical Utility Performance
Partial Presureical High accuracy
N =157 modification of . 8! . . for population
. . diagnosis of Utility of detecting
Women undergoing  the amreican o that bladder
. bladder endometriosis at o
Fedele et al. [20] laparoscopy or Urologic o . endometriosis is
“ o endometriosis general population
laparotomy for CPP*  Association . : expected. Area
using a is low
Italy Symptom estionnaire under ROC
Index (AUASI) au curve was 0.951
DIE ** studies
Prediciting
Diagnostic posterior DIE
model based when wonen are Strongest
N=134 presented with prediction factor Area under the
Women schedule for ?}?a?;ﬁptoms dysmenorrhea, for posterior DIE ** ROC was 0.77
Chapron et al. [21] laparoscopy for collected via a dyspareunia, is dyschezia. sensitivity was
CcpPp* self- nonmenstrual pain, Posterior DIE ** is 74.5%, specificity
France administered urinary and not related with 68.7%.
uestionnaire gastrointestinal only. dyspareunia
d symptoms during
period
N =326
Women with With score 35 or
histological DIE score more probabilit
) OBl calculated from . . p** o y
conflrmat%on' of a regression Diagnostic score D%agnostlc tool of DIE = 8§ %,
Lafay Pillet et al. [22] endgmetrlosls model, from a based on 57 W.lth goo.d 94% specificity.
having complete i bl diagnostic Score 13 and less
preoperative variables F bability of
treatment of symptom pertormance. probability o
. . *F %)
enqometrlotlc questionnaire DIF - 10 /(.”
lesions 95% specificity.
France
N =178 Retrospective Modgl s.hovyed. Area under the
. . : discrimination in
Women with ovarian  analysis of . - ROC curve was
L . Prediction model predicting .
endometriosis, women with . 0.91, with
Perello et al. [23] . for ovarian development of L o
removal of endometrioma . : . sensitivity 80%
.. . endometriomas DIE ** in patients T
endometriosis undergoing . - and specificity
Spain surgery with ovarian 84%
p endometriomas
Lasmar map has
. . high sensitivity,
N = 46 Assessment of  Assessment of aDlagrz)l;)CS;tll ¢ specificity and
Wo_men undereoin clinical and clinical and ir}1)c1:1>u dine imaein accuracy in
Barcellos et al. [24] & . & anatomicsites  anatomic sites 15 IMAgIng recognizing the
surgery for DIE ) . evaluation rather O
. using Lasmar depending on main site of
Brazil . : than symptoms .
map medical history endometriosis
only .
without

laparoscopy
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Table 3. Cont.

Population and

Validation and

References Country Type of Tool Brief Description  Clinical Utility Performance
Studies on Prediction
models for bowel
resection
N=73
To assess whether Retrospective
the lesion features analysis on
observed via patients Whena Use RS-EUS at Sensitivity 76%
preoperative underwent rectosigmoid re-operative and specificit
rectosigmoid resection of noduleis >5.2mm P oP o P y
Desplats et al. [25] . . assessment of 81%
endoscopic nodule of thick on RS-EUS, . e
.. . . women with Validation is
ultrasonography endometriosis,  this can predict the endometriosis needed
(RS-EUS)might by selecting the need for resection ’
predict the need for pre-operative
bowel resection. data of RS-EUS
France
With respect to

Goncalves et al. [26]

N =194

The objective of this
study was to
determine the
capability of
TVUS-BP **** to
predict the presence
of one or more
rectosigmoid
nodules and the
deepest bowel layer
affected by the
disease.

Brazil

A prospective
study with
clinical and
TVUS-BP ****
suspected deep
endometriosis
submitted to
videola-
paroscopy.
Image data
were compared
with surgical
and
histological
results.

TVUS-BP ****
performed
preoperatively and
then results
compared with
histology
post-operatively

TVUS-BP **** is an
adequate exam for
evaluating the
presence of one or
more rectosigmoid
nodules and the
deepest layer
affected in deep
infiltrating bowel
endometriosis,
confirming the
importance of this
technique for
defining the most
appropriate
surgical strategy to
be implemented.

bowel nodule
detection and
presence of at
least two
rectosigmoid
lesions, TVUS-BP
had a sensitivity
of 97 and 81%,
specificity 100
and 99%,
positive
predictive value
(PPV) 100 and
93% and
negative
predictive value
(NPV) 98 and
96%, respectively.
Regarding
diagnosis of
infiltration of the
submu-
cosal/mucosal
layer, TVUS-BP
had a sensitivity
of 83%,
specificity 94%,
PPV 77%, NPV
96%.
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Table 3. Cont.

Population and

Validation and

References Country Type of Tool Brief Description  Clinical Utility Performance
N= 611 . RWC #TVS F?r the diagnocslis
To evaluate the . of rectosigmoi
accuracy of The accuracy of dlatgnf)srerii d endometf;iosis
Transrectal RWC ******.TVS in rectosig .O ! .. the sensitivity,
Sonograph the detection of endometriosis with specificit
grapy Patients who . . . the same accuracy pecictty,
(TRS *****) and a intestinal stenosis positive and
new technique underwent was evaluated of TRS ™%, negative
ique, laparoscopy or . RWC *****.TVS is gauv
.. Transvaginal comparing the . predictive values
Bergamini et al. [27] . laparotomy for . . a new, simple "
Sonography with suspected radiologic and technique for a of TRS ***** and
Water-Contrast in roc tIz) siomoid ultrasonographic sin le?S tep and RWC *#***+.TVS
the Rectum (RWC on domgetriosis results with the acc%lrate P were 88.2% and
#6002 TVS), in the " macroscopic reoperative 96%, 80%, and
diagnosis of findings at surgery I;ssesl,)sment of 90%, 95.7%, and
rectosigmoid and pathology. . . 98%, and 57.1%
endometriosis rectosigmoid and 81.8%
endometriosis. Y
Italy respectively
Four variables:
Data collected palpation of . .
N =119 from self- posterior nodule ngh ?ls.k
. . sensitivity of
Study aims to create assessment on dlgltal 100% for RE ***
and validate a questionnaire, examination, Score was derived  in terome diate hal q
Chattot et al. [28] pre-operative score digital and ulltre?sound at high risk and probability of
to predict speculum findings, . . o
. . .. : . intermediate group ~ 42%.
rect051gm01d examination, rect051gm01d . .
.. . . L . Validation
endometriosis transvaginal infiltration on MRI, .
. externally is
France ultrasound and  blood in stools
. needed
MRI during
menstruation

* CPP: Chronic Pelvic Pain. ** DIE: Deep Infiltrated Endometriosis. *** RE: Rectosigmoid endometriosis. **** TVUS-
BP: Transvaginal ultrasonography with bowel preparation. ***** TRS: Transrectal Sonography. ***** RWC-TVS:
Transvaginal Sonography with Water-Contrast in the Rectum.

3. Predictive Models of Endometriosis at Early Stages

Given the noticeable delay in endometriosis diagnosis, which affects women’s well-
being and has a potential impact on fertility [17,29], Verket et al. ventured to create a
prediction model to facilitate early identification of women at high risk of endometriosis in
primary care [8]. Their study relied on an anonymous questionnaire that revealed a robust
association between a family history of endometriosis and future manifestation of the
disease [8]. Parallel studies focused on pain as a predictive factor [14,17], but its subjective
nature limited its prognostic utility. Of note, the risk of endometriosis was almost 50%
higher in women with a family history of endometriosis [21,22], emphasizing the crucial
role of this factor in early detection [30]. In other endeavours, Forman et al. [9] developed
a questionnaire that focused on women’s pain and health history to differentiate those
with endometriosis from those with a healthy pelvis. Unfortunately, this questionnaire
did not effectively differentiate between the two groups. Fasciani et al. [11] proposed an
endometriosis index composed of 38 parameters, taking into account patient-reported
pain, consultation with physicians and diagnostic evidence, including pelvic examinations,
imaging and laboratory tests. In contrast, Yeung et al. [12] developed a mathematical
model using a preoperative questionnaire similar to the World Endometriosis Research
Foundation-Women’s Health Symptom Survey (WERF-WHSS). Although the model had
a sensitivity of 80.5% and a specificity of 57.7%, it was difficult for clinical application
due to its complicated nature. Five studies that take a different perspective examine pre-
surgical prediction models [8,14]. The approach of Eskenazi et al. [13] aimed to predict
surgical diagnoses based on patient interviews, combining clinical symptoms, history,
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examinations and ultrasound findings. Although this model was excellent in predicting
ovarian endometriosis, its efficacy diminished for non-ovarian manifestations. Calhaz-Jorge
etal. [14] attempted to predict endometriosis in sub fertile women using a questionnaire that
included age at laparoscopy, menarche, demographic data, social variables, obstetric history
and cycle characteristics. This study, although informative, was not validated beyond its
sub fertile study population and included women with previous pelvic surgery [14]. The
study by Ballard et al. [15] aimed to determine whether endometriosis cases could be
recognised prior to laparoscopy based on pain characteristics, using a comprehensive
questionnaire to assess various aspects of pain. Dyschezia was found to be more common
in women with endometriosis, particularly those with deep infiltrative endometriosis.
While this study is informative, it has yet to be validated. In the meantime, Hackethal
et al. [16] examined medical records to formulate a comprehensive questionnaire covering
endometriosis history, surgical history, allergies, chronic diseases, family history, fertility
and obstetric history. Although the questionnaire is rich in data, its complexity compromises
the usefulness of self-assessment, and the differential diagnosis of women with and without
endometriosis was not prioritized [16]. An innovative study in 2012 introduced a symptom-
based model that predicted not only the presence of endometriosis but also its different
stages in symptomatic women without prior surgical diagnosis [31]. While the prediction
for each endometriosis stage remained modest, the accuracy improved when ultrasound
findings of ovarian endometriotic cysts or nodules were taken into account. The prediction
for stage III/IV endometriosis in particular achieved a high level of accuracy. With the
Endometriosis Research Centre’s self-test, a questionnaire was introduced that allowed
women to self-assess the likelihood of endometriosis based on their symptoms and medical
history [18]. Respondents who answered “yes” to three or more questions showed an
increased potential for endometriosis, even in non-symptomatic areas such as family
history, subfertility or miscarriage. Abdulai et al. [7] took a digital approach and developed
a web-based system for women with endometriosis that serves as both an educational tool
and a platform for self-assessment. However, the user-friendliness of the system proved to
be insufficient, so that there was no significant user participation.

4. Predictive Models for Deep Infiltrating Endometriosis

In the field of predictive modelling for deep infiltrating endometriosis (DIE), Chapron
et al. [21] have developed an innovative approach using a self-assessment questionnaire to
predict the presence of DIE in women struggling with chronic pelvic pain. In this ground-
breaking study, a range of prevalent symptoms such as dysmenorrhoea, dyspareunia and
bowel and urinary symptoms during menstruation were carefully recorded. It is notewor-
thy that posterior DIE was closely associated with the leading symptom of dyschezia. In
contrast to the conventional questionnaires filled out by patients, this study was driven by
the development of a complex predictive model. Meanwhile, Pillet et al. [22] embarked on
a complicated journey and developed a robust regression model using a comprehensively
curated preoperative questionnaire. Their model relied on 57 comprehensive variables,
culminating in the identification of four key predictors primarily related to DIE symptoms—
pain duration, dysmenorrhoea, gastrointestinal discomfort and dyspareunia or subfertility.
The commendable accuracy of the results is emphasised, although it should be recognised
that the model is complicated and challenging for patients to use effectively. It is worth
noting that this study was conducted in a specialist endometriosis centre, which may limit
the generalisability of the results to non-specialist settings.

Perello et al. [23] contributed to the prediction of DIE on this topic with a retrospective
study based on a dataset of women with histologically confirmed ovarian endometriomas.
A number of variables were included in the model, including BMI (body mass index),
age at baseline, history of surgery for endometriosis, and pain scores for dysmenorrhoea,
dyschezia, dyspareunia and pelvic discomfort. Although the complexity of the model may
be challenging for patients, its strength lies in its ability to predict the presence of ovarian
endometriosis, potentially enabling prioritised treatment for affected patients.
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5. Models for Predicting Endometriosis Location: Navigating the Landscape

In the field of endometriosis localisation prediction, two key studies shed light on
this complicated terrain [19,20]. Fedele et al. [20] utilised the American Urologic Asso-
ciation Symptom Index (AUASI) questionnaire to develop a system for the pre-surgical
diagnosis of endometriosis with bladder involvement. The effectiveness of the model was
particularly evident in patients with suspected bladder involvement. Griffiths et al. [19]
analysed the symptoms of their patients to detect patterns indicating an increased risk
of rectovaginal endometriosis. Evidently, dyspareunia proved to be a common leading
symptom in individuals struggling with this variant. The spectrum of symptoms included
dysmenorrhoea, infertility, dyschezia, rectal pain, cyclical and non-cyclical rectal bleeding,
diarrhoea and tenesmus. While these informative models are promising, they are tailored
to populations who are symptomatic or already have endometriosis, limiting their appli-
cability to the general population. Barcelos et al. [24] introduced a model for predicting
the location of endometriosis by combining medical history, physical examination, parity,
symptoms and imaging evaluation. The analysis of pre- and postoperative results facili-
tated the identification of variables relevant to the prognosis of endometriosis localisation.
While this approach is impressively consistent with intraoperative findings in DIE cases,
it requires imaging and is therefore not suitable as a stand-alone patient screening tool.
Stegmann et al. [10] have developed a model to both predict the location of endometriosis
and aid its identification during surgery. This dual-purpose model deciphered features that
signify an increased or decreased likelihood of biopsy-confirmed endometriosis. While
it provides valuable guidance for biopsy target selection, its dependence on additional
elements emphasises that it requires additional validation. Chattot et al. [28] utilised a
preoperative scoring paradigm to predict rectosigmoidal involvement in endometriosis
patients. The remarkable efficacy of this study was slightly attenuated by the integration of
magnetic resonance imaging (MRI) in conjunction with ultrasonography, which resulted in
additional costs.

6. Predicting Models of Pregnancy after Endometriosis Surgery

In the field of pregnancy prediction after endometriosis surgery, significant progress
has been made by Xin Li et al. [32], who validated the Endometriosis Fertility Index
score (EFI) in women with historical endometriosis, up to 48 months after laparoscopy.
This robust score combines medical history with surgical findings and paves the way for
predicting the likelihood of spontaneous pregnancy. It is noteworthy that a direct correlation
between increased EFI scores and an increased likelihood of spontaneous pregnancy was
found. However, it should be borne in mind that the EFI does not take into account ovarian
reserve and severe uterine anomalies or adenomyosis. In summary, if the EFI score is
five or higher, natural conception should be considered after laparoscopic surgery to treat
endometriosis, with in vitro fertilization (IVF) being a compelling alternative if natural
conception is not possible.

7. Preoperative Predictive Model for Bowel Involvement in Cases of Endometriosis

Desplats et al. [25] investigated that rectosigmoidal endoscopic ultrasonography (RS-
EUS) could serve as a predictive factor for patch or segmental resection in endometriosis
when the rectosigmoidal nodule exceeds 5.20 mm. Although the results indicated a trend
that wider nodes correlate with a higher likelihood of resection, statistical significance
was lacking. Although RS-EUS has shown promise as a predictor, it remains secondary to
other diagnostic tools in the diagnosis of endometriosis, warranting further investigation.
Goncalves et al. [26] demonstrated the efficacy of transvaginal ultrasonography (TVUSS)
with a sensitivity and specificity of 97% and 100%, respectively, in detecting rectosigmoid
endometriosis nodules. However, when assessing intestinal mucosal infiltration, sensitivity
and specificity fell to 62% and 83% respectively. Further studies investigated the diagnostic
accuracy of 2D and 3D ultrasound [33], without finding a clear superiority between the
two techniques. Bergamini et al. [27] investigated RS-EUS with transvaginal sonography
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with water contrast in the rectum (RWC-TVS) and found a higher sensitivity and specificity,
although this was not statistically significant. Chattot et al. [28] introduced a preoperative
scoring system integrating self-assessment questionnaires, speculum and digital examina-
tion, TVUSS and pelvic MRI to predict rectosigmoid involvement in endometriosis cases.
Although the model was not validated and was performed at a single reference centre, it
showed good results, albeit with a possible selection bias.

8. Discussion

Timely diagnosis of endometriosis is crucial to reduce patient frustration, fertility
concerns and impaired quality of life [34]. This study aims to identify effective screening
tools, with a focus on predictive models to assess endometriosis localisation and bowel
involvement in deep infiltrating endometriosis (DIE). Focusing on these parameters is
of central importance for early detection of the disease and crucial for planning optimal
interventions [7]. Numerous question-based models have been explored, but their adoption
remains hampered by inconclusive evidence [35]. Although the prediction of bladder or
bowel disease shows positive trends [24], further evaluation is warranted. Geysenbergh
et al. [36] addressed adolescents by adapting questionnaires for adults to identify potential
endometriosis risk. However, the lack of similar studies for adults and the focus on urinary
symptoms prevent wider application.

Predictive models play an important role in the context of endometriosis. They provide
a strategic approach to understanding, diagnosing and managing this complicated and
often debilitating condition. Their importance stems from several key factors in the field
of endometriosis treatment. Firstly, these models enable early detection and diagnosis of
endometriosis, even before extensive clinical signs appear. Early detection is crucial for
timely intervention, which can lead to improved patient quality of life and more effective
treatment outcomes. Secondly, predictive models are ushering in a new era of personalised
medicine. By taking into account a range of variables, including symptoms, medical history
and imaging results, these models enable customised patient care. This individualised
approach makes it possible to tailor treatment plans to the unique characteristics of each
case and predict outcomes with greater precision.

In addition, predictive modelling provides healthcare professionals with improved
clinical decision support. This informed decision-making extends to treatment options, sur-
gical planning and overall management strategies [16]. This in turn can optimise resource
allocation and contain medical costs while improving patient outcomes. In addition, such
models help optimise resource utilisation by identifying the patients who would benefit
most from specialised procedures or interventions—a particularly important aspect given
the limited resources available in healthcare. In addition, predictive models contribute to
improved patient counselling by providing accurate information about the disease and
possible outcomes. This enables patients to make informed decisions about their treatment
and actively participate in the organisation of their healthcare. In addition, these models
drive research and development efforts and shed light on the underlying mechanisms and
risk factors of endometriosis. Another benefit is the reduction of diagnostic delays, as these
models can identify patients at higher risk, leading to earlier intervention and treatment.
The models also facilitate long-term monitoring of health status, help in the selection of
participants in clinical trials and promote interdisciplinary collaboration between different
medical disciplines [10].

While questionnaires offer valuable insights for patients [17], their implementation
must take into account patients’ technological access. Predicting endometriosis using
questionnaires remains a challenge when it comes to overcoming selection bias and pop-
ulation heterogeneity. To make accurate predictions, the biases in the prediction models
need to be removed, especially when taking into account the different symptoms and
localisations of the disease [37-40]. The diagnosis of endometriosis is associated with
delays that affect patient well-being. Early detection allows patients to make informed
decisions and facilitates physician engagement. The development of predictive models
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using machine learning methods, similar to cancer prediction, remains a goal. However,
the complexity of endometriosis makes such modelling difficult given the heterogeneity
of the disease and the variety of symptoms. In summary, symptom-based screening tools
can help patients to recognise and understand their disease and at the same time help
physicians to make decisions. However, the lack of a universally applicable and validated
endometriosis screening tool compromises its clinical value. Future research should strive
for a concise, accurate and widely applicable tool to improve the diagnosis and treatment
of endometriosis. Limitations include heterogeneity of studies, different methodologies
and retrospective designs. Further research must strive for consistency and validation to
advance the field.

9. Conclusions

Endometriosis, a chronic disease that significantly affects women’s daily lives, benefits
greatly from early diagnosis. Rapid identification enables optimal treatment, comprehen-
sive risk awareness and fertility preservation. It is therefore essential to develop predictive
models that enable doctors to recognize early symptoms with greater precision and thus
provide better treatment. Unfortunately, the models proposed in the current literature
often fall short of expectations and have unbalanced sensitivity and specificity. Moreover,
they are usually complicated, lengthy and user-unfriendly. While the scientific community
recognizes the need for prediction, the development of effective tools remains a challenge.
It is important to develop a model in the near future that does not allow for subjectivity and
complexity. It will be user friendly, will not take too long and will be validated on a large
population. Artificial intelligence offers potential solutions, but large-scale, multicenter
studies remain essential for substantial progress.

Author Contributions: Conceptualization, F.G., O.T. and A.D.; methodology, O.T., A.D. and ES.;
writing—original draft preparation, EG., O.T., A.D. and ES.; writing—review and editing, FG., O.T,,
A.D. and ES; supervision, EG., O.T., AD.,ES,, LN., A.V,,C.S,, S.P. and M.P. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable due to the nature of study; only published
and deidentified data were analyzed.

Informed Consent Statement: Not applicable.
Data Availability Statement: All data are presented in the present manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  Kuznetsov, L.; Dworzynski, K.; Davies, M.; Overton, C. Diagnosis and management of endometriosis: Summary of NICE
guidance. BM]J Clin. Res. Ed. 2017, 358, j3935. [CrossRef] [PubMed]

2. Yang, X,; Fang, Y,; Chen, H.; Zhang, T.; Yin, X.; Man, J.; Yang, L.; Lu, M. Global, regional and national burden of anxiety disorders
from 1990 to 2019: Results from the Global Burden of Disease Study 2019. Epidemiol. Psychiatr. Sci. 2021, 30, 36. [CrossRef]
[PubMed]

3. FPourquet, J.; Gao, X.; Zavala, D.; Orengo, J.C.; Abac, S.; Ruiz, A.; Laboy, J.; Flores, 1. Patients” report on how endometriosis affects
health, work, and daily life. Fertil. Steril. 2010, 93, 2424-2428. [CrossRef] [PubMed]

4. Hudelist, G.; Fritzer, N.; Thomas, A.; Niehues, C.; Oppelt, P.; Haas, D.; Tammaa, A.; Salzer, H. Diagnostic delay for endometriosis
in Austria and Germany: Causes and possible consequences. Hum. Reprod. 2012, 27, 3412-3416. [CrossRef] [PubMed]

5. Surrey, E.; Carter, C.M.; Soliman, A.M.; Khan, S.; DiBenedetti, D.B.; Snabes, M.C. Patient-completed or symptom-based screening
tools for endometriosis: A scoping review. Arch. Gynecol. Obstet. 2017, 296, 153-165. [CrossRef]

6. Wang, L; Liu, HY,; Shi, HH.; Lang, J.H.; Sun, W. Urine peptide patterns for non-invasive diagnosis of endometriosis: A
preliminary prospective study. Eur. J. Obstet. Gynecol. Reprod. Biol. 2014, 177, 23-28. [CrossRef]

7. Abdulai, A.-F; Howard, A.F; Yong, PJ.; Noga, H.; Parmar, G.; Currie, L.M. Developing an Educational Website for Women With

Endometriosis-Associated Dyspareunia: Usability and Stigma Analysis. JMIR Hum. Factors 2022, 9, €31317. [CrossRef]


https://doi.org/10.1136/bmj.j3935
https://www.ncbi.nlm.nih.gov/pubmed/28877898
https://doi.org/10.1017/S2045796021000275
https://www.ncbi.nlm.nih.gov/pubmed/33955350
https://doi.org/10.1016/j.fertnstert.2009.09.017
https://www.ncbi.nlm.nih.gov/pubmed/19926084
https://doi.org/10.1093/humrep/des316
https://www.ncbi.nlm.nih.gov/pubmed/22990516
https://doi.org/10.1007/s00404-017-4406-9
https://doi.org/10.1016/j.ejogrb.2014.03.011
https://doi.org/10.2196/31317

J. Clin. Med. 2024, 13, 356 13 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Verket, N.J; Falk, R.S.; Qvigstad, E.; Tanbo, T.G.; Sandvik, L. Development of a prediction model to aid primary care physicians
in early identification of women at high risk of developing endometriosis: Cross-sectional study. BM] Open 2019, 9, e030346.
[CrossRef]

Forman, R.G.; Robinson, ].N.; Mehta, Z.; Barlow, D.H. Patient history as a simple predictor of pelvic pathology in subfertile
women. Hum. Reprod. 1993, 8, 53-55. [CrossRef]

Stegmann, B.J.; Funk, M.].; Sinaii, N.; Hartmann, K.E.; Segars, J.; Nieman, L.K,; Stratton, P. A logistic model for the prediction of
endometriosis. Fertil. Steril. 2009, 91, 51-55. [CrossRef]

Fasciani, A.; Repetti, F; Binda, G.A.; Puntoni, M.; Meroni, M.G.; Bocci, G. Endometriosis Index: A Software-Derived Score to
Predict the Presence and Severity of the Disease. J. Endometr. 2010, 2, 79-86. [CrossRef]

Yeung, P.; Bazinet, C.; Gavard, ].A. Development of a Symptom-Based, Screening Tool for Early-Stage Endometriosis in Patients
with Chronic Pelvic Pain. |. Endometr. Pelvic Pain Disord. 2014, 6, 174-189. [CrossRef]

Eskenazi, B.; Warner, M.; Bonsignore, L.; Olive, D.; Samuels, S.; Vercellini, P. Validation study of nonsurgical diagnosis of
endometriosis. Fertil. Steril. 2001, 76, 929-935. [CrossRef] [PubMed]

Calhaz-Jorge, C.; Mol, B.W.; Nunes, J.; Costa, A.P. Clinical predictive factors for endometriosis in a Portuguese infertile population.
Hum. Reprod. 2004, 19, 2126-2131. [CrossRef]

Ballard, K.; Lane, H.; Hudelist, G.; Banerjee, S.; Wright, J. Can specific pain symptoms help in the diagnosis of endometriosis? A
cohort study of women with chronic pelvic pain. Fertil. Steril. 2010, 94, 20-27. [CrossRef]

Hackethal, A.; Luck, C.; von Hobe, A.-K; Eskef, K.; Oehmke, F.; Konrad, L. A structured questionnaire improves preoperative
assessment of endometriosis patients: A retrospective analysis and prospective trial. Arch. Gynecol. Obstet. 2011, 284, 1179-1188.
[CrossRef]

Nnoaham, K.E.; Hummelshoj, L.; Webster, P.; d’'Hooghe, T.; de Cicco Nardone, F.; de Cicco Nardone, C.; Jenkinson, C.; Kennedy,
S.H.; Zondervan, K.T.; World Endometriosis Research Foundation Global Study of Women’s Health Consortium. Impact of
endometriosis on quality of life and work productivity: A multicenter study across ten countries. Fertil. Steril. 2011, 96, 366-373.e8.
[CrossRef]

Endometriosis Research Center. Endometriosis Screening and Education Kit: Empowering Materials for Understanding and
Living Well in Spite of Endometriosis. 2012. Available online: http://selahfunrunners.weebly.com/uploads/2/6/4/0/2640301/
2012screeningeducationkit.pdf (accessed on 1 January 2024).

Griffiths, A.N.; Koutsouridou, R.N.; Penketh, R.J. Predicting the presence of rectovaginal endometriosis from the clinical history:
A retrospective observational study. J. Obstet. Gynaecol. |. Inst. Obstet. Gynaecol. 2007, 27, 493-495. [CrossRef]

Fedele, L.; Bianchi, S.; Carmignani, L.; Berlanda, N.; Fontana, E.; Frontino, G. Evaluation of a new questionnaire for the presurgical
diagnosis of bladder endometriosis. Hum. Reprod. 2007, 22, 2698-2701. [CrossRef]

Chapron, C.; Barakat, H.; Fritel, X.; Dubuisson, ].-B.; Bréart, G.; Fauconnier, A. Presurgical diagnosis of posterior deep infiltrating
endometriosis based on a standardized questionnaire. Hum. Reprod. 2005, 20, 507-513. [CrossRef]

Lafay Pillet, M.C.; Huchon, C.; Santulli, P.; Borghese, B.; Chapron, C.; Fauconnier, A. A clinical score can predict associated deep
infiltrating endometriosis before surgery for an endometrioma. Hum. Reprod. 2014, 29, 1666-1676. [CrossRef]

Perell6, M.; Martinez-Zamora, M.A.; Torres, X.; Munr6s, J.; Llecha, S.; De Lazzari, E.; Balasch, G.; Carmona, F. Markers of deep
infiltrating endometriosis in patients with ovarian endometrioma: A predictive model. Eur. |. Obstet. Gynecol. Reprod. Biol. 2017,
209, 55-60. [CrossRef] [PubMed]

Barcellos, M.B.; Lasmar, B.; Lasmar, R. Agreement between the preoperative findings and the operative diagnosis in patients with
deep endometriosis. Arch. Gynecol. Obstet. 2016, 293, 845-850. [CrossRef] [PubMed]

Desplats, V.; Vitte, R.-L.; du Cheyron, J.; Roseau, G.; Fauconnier, A.; Moryoussef, F. Preoperative rectosigmoid endoscopic
ultrasonography predicts the need for bowel resection in endometriosis. World ]. Gastroenterol. 2019, 25, 696-706. [CrossRef]
Goncalves, M.O.; Podgaec, S.; Dias, ].A.].; Gonzalez, M.; Abrao, M.S. Transvaginal ultrasonography with bowel preparation is
able to predict the number of lesions and rectosigmoid layers affected in cases of deep endometriosis, defining surgical strategy.
Hum. Reprod. 2010, 25, 665-671. [CrossRef]

Bergamini, V.; Ghezzi, F,; Scarperi, S.; Raffaelli, R.; Cromi, A.; Franchi, M. Preoperative assessment of intestinal endometriosis: A
comparison of transvaginal sonography with water-contrast in the rectum, transrectal sonography, and barium enema. Abdom.
Imaging 2010, 35, 732-736. [CrossRef] [PubMed]

Chattot, C.; Huchon, C.; Paternostre, A.; Du Cheyron, J.; Chouillard, E.; Fauconnier, A. ENDORECT: A preoperative score to
accurately predict rectosigmoid involvement in patients with endometriosis. Hum. Reprod. Open 2019, 2019, hoz007. [CrossRef]
[PubMed]

Rolla, E. Endometriosis: Advances and controversies in classification, pathogenesis, diagnosis, and treatment. F1000Research 2019,
8,14817. [CrossRef]

Saha, R.; Pettersson, H.J.; Svedberg, P.; Olovsson, M.; Bergqvist, A.; Marions, L.; Tornvall, P.; Kuja-Halkola, R. Heritability of
endometriosis. Fertil. Steril. 2015, 104, 947-952. [CrossRef]

Smorgick, N.; As-Sanie, S.; Marsh, C.A.; Smith, Y.R.; Quint, E.H. Advanced stage endometriosis in adolescents and young women.
J. Pediatr. Adolesc. Gynecol. 2014, 27, 320-323. [CrossRef]

Li, X.; Zeng, C.; Zhou, Y.-F,; Yang, H.-X,; Shang, J.; Zhu, S.-N.; Xue, Q. Endometriosis Fertility Index for Predicting Pregnancy
after Endometriosis Surgery. Chin. Med. J. 2017, 130, 1932-1937. [CrossRef] [PubMed]


https://doi.org/10.1136/bmjopen-2019-030346
https://doi.org/10.1093/oxfordjournals.humrep.a137873
https://doi.org/10.1016/j.fertnstert.2007.11.038
https://doi.org/10.1177/228402651000200205
https://doi.org/10.5301/je.5000200
https://doi.org/10.1016/S0015-0282(01)02736-4
https://www.ncbi.nlm.nih.gov/pubmed/11704113
https://doi.org/10.1093/humrep/deh374
https://doi.org/10.1016/j.fertnstert.2009.01.164
https://doi.org/10.1007/s00404-010-1819-0
https://doi.org/10.1016/j.fertnstert.2011.05.090
http://selahfunrunners.weebly.com/uploads/2/6/4/0/2640301/2012screeningeducationkit.pdf
http://selahfunrunners.weebly.com/uploads/2/6/4/0/2640301/2012screeningeducationkit.pdf
https://doi.org/10.1080/01443610701405721
https://doi.org/10.1093/humrep/dem236
https://doi.org/10.1093/humrep/deh627
https://doi.org/10.1093/humrep/deu128
https://doi.org/10.1016/j.ejogrb.2015.11.024
https://www.ncbi.nlm.nih.gov/pubmed/26688210
https://doi.org/10.1007/s00404-015-3892-x
https://www.ncbi.nlm.nih.gov/pubmed/26411582
https://doi.org/10.3748/wjg.v25.i6.696
https://doi.org/10.1093/humrep/dep433
https://doi.org/10.1007/s00261-010-9610-z
https://www.ncbi.nlm.nih.gov/pubmed/20364253
https://doi.org/10.1093/hropen/hoz007
https://www.ncbi.nlm.nih.gov/pubmed/30968062
https://doi.org/10.12688/f1000research.14817.1
https://doi.org/10.1016/j.fertnstert.2015.06.035
https://doi.org/10.1016/j.jpag.2013.12.010
https://doi.org/10.4103/0366-6999.211892
https://www.ncbi.nlm.nih.gov/pubmed/28776545

J. Clin. Med. 2024, 13, 356 14 of 14

33.

34.

35.

36.

37.

38.

39.

40.

Guerriero, S.; Ajossa, S.; Minguez, ].A.; Jurado, M.; Mais, V.; Melis, G.B.; Alcazar, J.L. Accuracy of transvaginal ultrasound for
diagnosis of deep endometriosis in uterosacral ligaments, rectovaginal septum, vagina and bladder: Systematic review and
meta-analysis. Ultrasound Obstet. Gynecol. Off. ]. Int. Soc. Ultrasound Obstet. Gynecol. 2015, 46, 534-545. [CrossRef] [PubMed]
Amro, B.; Ramirez Aristondo, M.E.; Alsuwaidi, S.; Almaamari, B.; Hakim, Z.; Tahlak, M.; Wattiez, A.; Koninckx, PR. New
Understanding of Diagnosis, Treatment and Prevention of Endometriosis. Int. J. Environ. Res. Public Health 2022, 19, 6725.
[CrossRef] [PubMed]

Nisenblat, V.; Prentice, L.; Bossuyt, PM.M.; Farquhar, C.; Hull, M.L.; Johnson, N. Combination of the non-invasive tests for the
diagnosis of endometriosis. Cochrane Database Syst. Rev. 2016, 7, CD012281. [CrossRef]

Geysenbergh, B.; Dancet, E.A.F.; D'Hooghe, T. Detecting Endometriosis in Adolescents: Why Not Start from Self-Report Screening
Questionnaires for Adult Women? Gynecol. Obstet. Investig. 2017, 82, 322-328. [CrossRef] [PubMed]

Mejdahl, M.K.; Christoffersens, K.B.; Andersen, K.G. Development and Validation of a Screening Tool for Surgery-Specific
Neuropathic Pain: Neuropathic Pain Scale for Postsurgical Patients. Pain Physician 2019, 22, E81-E90.

Leonardi, C.; See, K.; Gallo, G.; McKean-Matthews, M.; Zhang, Y.; Goldblum, O.; Mallbris, L.; Burge, R. Psoriasis Severity
Assessment Combining Physician and Patient Reported Outcomes: The Optimal Psoriasis Assessment Tool. Dermatol. Ther. 2021,
11, 1249-1263. [CrossRef]

Martin, S.A.; Coon, C.D.; McLeod, L.D.; Chandran, A.; Arnold, L.M. Evaluation of the fibromyalgia diagnostic screen in clinical
practice. J. Eval. Clin. Pract. 2014, 20, 158-165. [CrossRef]

Herman, B.K; Deal, L.S.; DiBenedetti, D.B.; Nelson, L.; Fehnel, S.E.; Brown, T.M. Development of the 7-Item Binge-Eating
Disorder Screener (BEDS-7). Prim. Care Companion CNS Disord. 2016, 18, 25291. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1002/uog.15667
https://www.ncbi.nlm.nih.gov/pubmed/26250349
https://doi.org/10.3390/ijerph19116725
https://www.ncbi.nlm.nih.gov/pubmed/35682310
https://doi.org/10.1002/14651858.CD012281
https://doi.org/10.1159/000452098
https://www.ncbi.nlm.nih.gov/pubmed/27816976
https://doi.org/10.1007/s13555-021-00544-6
https://doi.org/10.1111/jep.12102
https://doi.org/10.4088/PCC.15m01896

	Introduction 
	Materials and Methods 
	Predictive Models of Endometriosis at Early Stages 
	Predictive Models for Deep Infiltrating Endometriosis 
	Models for Predicting Endometriosis Location: Navigating the Landscape 
	Predicting Models of Pregnancy after Endometriosis Surgery 
	Preoperative Predictive Model for Bowel Involvement in Cases of Endometriosis 
	Discussion 
	Conclusions 
	References

