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Adolescence and endometriosis: US signs
Unselected consecutive population of adolescents (N = 270)

Martire et al ., Fertil Steril (2020)

dysmenorrhea (86.1%) followed by HMB (55.5%). The other
symptoms such as CCP, gastrointestinal symptoms and dys-
pareunia ranged from 22% to 11%. A statistically significant
difference in the percentage of these symptoms can be seen
among adolescents with and without US signs of
endometriosis.

Table 4 includes the correlation between the reported
symptoms and the US signs of different types of pelvic endo-
metriosis. Of 147 adolescents with dysmenorrhea (54.4% of
the total study population), 21.1% had at least one US sign
of endometriosis, and 11.6% had ovarian endometriosis.
Dysmenorrhea was also associated in a fair percentage of
cases with adenomyosis and posterior pelvic adhesions.

Dyspareunia in adolescents is another important indica-
tor of possible endometriosis. In our study, it reached a prev-
alence of 33% for all forms of endometriosis, 25% for DIE and
endometriomas, and 12.5% for adenomyosis.

In the adolescents with bowel symptoms, 44% had US
signs of endometriosis, mostly DIE, endometriomas, and ad-
enomyosis (Supplemental Fig. 2). As expected, dyschezia
was reported at a higher percentage in patients with posterior
adhesions and DIE. Dysuria and chronic pelvic pain seemed to
be less specific and present in all forms of endometriosis. Ad-
olescents with US findings of DIE generally described more
painful symptoms compared with the other types of pelvic
endometriosis (Supplemental Fig. 3, available online). Only
dysmenorrhea and HMB appeared to be associated with endo-
metriomas US findings and adenomyosis, similar to DIE.

DISCUSSION
In this study, we focused our attention on the possible pres-
ence of US features of endometriosis and associated pain in
adolescent girls. The median age of our population was
approximately 18 years and 70% of the teenagers included

TABLE 3

Adolescents with and without ultrasound (US) findings for endometriosis, correlation with symptoms.

Symptoms related to endometriosis
Total population

(n [ 270)

US findings of endometriosis

P valuePresent (n [ 36) Absent (n [ 234)

Dysmenorrhea 147 (54.4) 31 (86.1) 116 (49.6) < .001
Dyspareunia 24 (8.9) 8 (22.2) 16 (6.8) .007
Dysuria 12 (4.4) 3 (8.3) 9 (3.8) .205
Dyschezia 15 (5.5) 5 (13.9) 10 (4.3) .391
Heavy menstrual bleeding 81 (30.0) 20 (55.5) 61 (26.1) < .001
Functional bowel symptoms 9 (3.3) 4 (11.1) 5 (2.1) .020
Chronic pelvic pain 21 (7.8) 5 (13.9) 16 (6.8) .173
Note: Values presented as n (%), unless indicated otherwise.

Martire. Endometriosis in adolescence. Fertil Steril 2020.

TABLE 2

Ultrasound findings in the 270 adolescents included in the study.

Ultrasound findings
Total population

(n [ 270)

Age group (y)

P value12–16 (n [ 81) 17–20 (n [ 189)

Endometriosis 36 (13.3) 6 (7.4) 30 (15.9) .077
PCO 36 (13.3) 7 (8.6) 29 (15.3) .172
Congenital uterine anomalies 23 (8.5) 8 (9.9) 15 (7.9) .636

Uterine agenesia 2 (0.7) 2 (2.5) 0 (0.0) .089
Septate uterus 9 (3.3) 1 (1.2) 8 (4.2) .286
Subseptate/arcuate uterus 11 (4.1) 4 (4.9) 7 (3.7) .738
Bicornuate uterus 1 (0.4) 1 (1.2) 0 (0.0) .300

Adnexal lesions 41 (15.2) 14 (17.3) 27 (14.3) .579
Uterine fibroids 2 (0.7) 1 (1.2) 1 (0.5) .510
Normal US appearance 132 (48.9) 42 (51.8) 90 (47.6) .595
Endometriosis

Negative posterior sliding sign 18 (6.7) 0 (0.0) 18 (9.5) .002
Adnexal adhesions 18 (6.7) 1 (1.2) 17 (9.0) .016
DIE (total) 10 (3.7) 1 (1.2) 9 (4.8) .290

USL 7 (2.6) 0 (0.0) 7 (3.7) .106
Rectosigmoid 2 (0.7) 0 (0.0) 2 (1.1) 1.000
Bladder 1 (0.4) 1 (1.2) 0 (0.0) .300

Adenomyosis 16 (5.2) 2 (2.5) 14 (7.4) .160
Endometrioma 22 (8.1) 1 (1.2) 21 (11.1) .006

Note: Values presented as n (%), unless indicated otherwise. DIE ¼ deep-infiltrating endometriosis; PCO ¼ polycystic ovaries; USL ¼ uterosacral ligament.

Martire. Endometriosis in adolescence. Fertil Steril 2020.
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Adolescent dysmenorrhea: MRI endometrioisis appearence
N = 121 patients - 39.3%

Millischer – Chapron et al., 2021 (in progress)

Endometriotic lesions MRI signs

OMA 25 (20.7%)

DIE 110 (90.9%)
- Retrocervical (torus, US ligaments, vagina)* 106
- Rectosigmoid 4
- Ureter 0
- Bladder 0

Associated adenomyosis 21 (17.4%)
*: 12 patients (11.3% with asociated OMA)



Adolescent dysmenorrhea: MRI endometrioisis appearence
N = 121 patients - 39.3%

Millischer – Chapron et al., 2021 (in progress)

Endometriotic
lesions

MRI signs
Total

121 patients

MRI signs
< 15 years

MRI signs
15 - 17 years

MRI signs
18- 20 years

OMA 25 (20.7%) 1 (4.0%) 7 (28.0%) 17 (68.0%)

DIE 110 (90.9%)

- Retrocervical * 106 (87.6%) 5 (4.7%) 32 (30.2%) 69 (65.1%)

- Rectosigmoid 4 (3.4%) 0 (0.0%) 2 (50.0%) 2 (50.0%)

- Ureter 0 0 0 0
- Bladder 0 0 0 0

*: torus uterinum, US ligamet(s), vagina
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Endometriotic

lesions

MRI signs
Total

121 patients

MRI signs
< 15 years

6 patients: 5.0%

MRI signs
15 - 17 years

36 patients: 29.7%

MRI signs
18- 20 years

79 patients: 65.3%

OMA 25 (20.7%) 1 (16.7%) 7 (19.4%) 17 (21.5%)

DIE 110 (90.9%) 5 (83.3%) 34 (94.4%) 71 (89.9%)

- Retrocervical * 106 (87.6%) 5 (83.3%) 32 (88.9%) 69 (87.3%)

- Rectosigmoid 4 (3.4%) 0 (0.0%) 2 (5.5%) 2 (2.5%)

- Ureter 0 0 0 0
- Bladder 0 0 0 0

*: torus uterinum, US ligamet(s), vagina
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Diagnosis
What is the difficulty ? Pain is THE cardinal symptom

To determine when the pain is caused by endometriosis
and not due to other gynecologic conditions 

or chronic pain syndromes

What is the challenge for the gynecologist ?



Endometriosis diagnosis: Questionning

clinical presentation of the disease varies. Endometriosis can be asymp-
tomatic, and the presence of endometrial tissue in the pelvic cavity of
asymptomatic women does not necessarily constitute a pathological
condition (Treloar et al., 1999), whereas in other women endometriosis
cysts (endometriomas) and deep infiltrating endometriosis in many ways
behave like a tumour (Kennedy et al., 2001). It is not known whether
these subphenotypes represent the natural history of one disorder or
are in fact different subentities (Montgomery et al., 2008).

Endometriosis is diagnosed by laparoscopy and histology. However, it
is well known that in practice endometriosis is often treated (and there-
fore diagnosed) empirically based on symptoms rather than on laparo-
scopic and histological diagnosis (Jacobson, 2011). The best estimates
suggest that endometriosis (all stages from minimal to severe) affects
6–10% of all fertile women, 50–60% of women and adolescents with
pelvic pain, and up to 50% of infertile women (Giudice, 2010). The preva-
lence of moderate-to-severe endometriosis has been estimated to be up
to 2% (Montgomery et al., 2008). Research has suggested that environ-
mental factors, including fetal exposure to hormone-like substances, may
have an effect on the prevalence of disease (Treloar et al., 1999). In add-
ition, several studies have suggested a genetic component (Kennedy
et al., 2001), and more recently a possible role of epigenetics has been
proposed (Guo, 2009). Consequently, endometriosis is today common-
ly being regarded as a complex trait caused by the interplay between
multiple genetic and environmental factors (Montgomery et al., 2008).

Besides twin studies, several studies have examined the risk of endo-
metriosis in sisters and/or mothers of patients with endometriosis in dif-
ferent ways (Simpson et al., 1980; Lamb et al., 1986; Coxhead and
Thomas, 1993; Moen and Magnus, 1993; Kennedy et al., 1998; dos
Reis et al., 1999; Stefansson et al., 2002; Kashima et al., 2004; Matalliota-
kis et al., 2008), indicating a 2.5 to 9.5-fold increased prevalence com-
pared with the general population (summarized in Table I). However,
until now, no studies have estimated the risk of endometriosis and repro-
ductive prognosis in daughters of women with endometriosis.

The aim of this study was to compare the prevalence of diagnosed
endometriosis and the reproductive prognosis in daughters of women
with endometriosis (exposed daughters) with the same outcomes in
daughters of women without endometriosis (non-exposed daughters).

Materials and Methods

Data collection
The study was designed as a historical controlled cohort study and was
approved by the Danish Data Protection Agency (J. no. 2009–41–3867).
Data for the study population were extracted from four registries. The
Danish National Registry of Citizens includes all Danish citizens and their
unique personal identification number. Since 1977, by law, all discharge diag-
noses from any hospital in Denmark have been registered in the Danish Na-
tional Registryof Patients, fromwhich disease diagnoses wereobtained. Since
1973, all women in Denmark have had a right to opt for an induced abortion
within the first 12 weeks of their pregnancy, and records of these events are
available in the Danish National Registry of Induced Abortions. Finally, infor-
mation about births was obtained from the Danish National Birth Registry. All
Danish women who were between 15 and 49 years old at any time during the
time period from 1 January 1977 to 31 December 2009 were included. The
exclusion criteria were emigration or death.

Methods
Using the Registry of Citizens and the National Registry of Patients, first, all
women 15–49 years old (of reproductive age) during the period 1977–
1982, and with at least one diagnosis of endometriosis (ICD8: 625.30–37
and ICD10: DN800–808) during the study period from 1 January 1977 to
31 December 2009, were identified. These women were termed exposed
mothers. Next, all daughters of these women were identified (exposed
daughters). We then established an age-matched (within 1 year) cohort of
four non-exposed women for each exposed mother, who had never been
registered with a diagnosis of endometriosis or polycystic ovary syndrome.
Daughters of this non-exposed cohort of women constituted the control
cohort (non-exposed daughters). Using the National Registry of Patients,
the Registry of Induced Abortions and the Birth Registry, all registered preg-
nancy outcomes among the exposed and non-exposed daughters until the
end of 2009 were identified, including spontaneous abortions (spontaneous
abortion, missed abortion and pregnancy without fetus; ICD-8: 643 +
645.1, ICD-10: DO020, DO021 and DO030–DO039), induced abortions
(ICD-8: 640–642, ICD-10: DO040–DO059), ectopic pregnancies (ICD-8:
631.09–99, ICD-10: DO000–009), hydatidiform mole (ICD-8: 634.29,
ICD-10: DO010–DO019 and DO020B/C) and deliveries (ICD-8: 650–
666, ICD-10: DO600–DO849). The obstetric codes were used to identify

.............................................................................................................................................................................................

Table I Prevalence of endometriosis in first-degree relatives of women with endometriosis and in controls reported in
previous studies.

Authors (year) Country n Sisters (%) Mothers (%) Mothers or sisters (%) Controls (%)

Simpson et al. (1980) USA 123 5.8 8.1 6.9 1.0

Lamb et al. (1986) USA 43 3.8a 6.2a 4.9a 1.9a

Moen and Magnus (1993) Norway 515 4.8 3.9 4.3 (OR: 7.2) 0.7

Coxhead and Thomas (1993) UK 64 — — 9.4 1.6

Kennedy et al. (1998) UK 29 — — 14.3 —

dos Reis et al. (1999) Brazil 81 — — 8.6 0

Stefansson et al. (2002) Iceland 750 (RR: 5.2) — — —

Kashima et al. (2004) Japan 339 8.8 (RR: 5.7) — — 1.5

Matalliotakis et al. (2008) USA 485 5.6b 3.9b 9.5b (OR: 10.2)b 1.0b

aCalculated by extrapolation to a general population.
bCalculated as a percentage of the exposed cohort.
OR, odds ratio; RR, rate ratio. All RR and OR refer to comparison with controls.

Pregnancy in daughters of women with endometriosis 2285
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Adaptated from Dalsgaard et al., Hum Reprod (2013)

Endometriosis
mother

exposure

Daughters

N   (%)

Osis

N (%)

Rate ratio 
(95% CI)

YES
(n = 24 691)

12 389 455 (3.7)

2.12
(1.89-2.37)

NO
(n = 98 764)

52 371 908 (1.7)

Dalsgaard et al., Hum Reprod (2013)

Family history (1st degree relatives)



Endometriosis: Questioning

Ballweg ML (2004)

children with our polluting lifestyles! With the menarche occurring earlier, it is possible
that endometriosis is also moving to younger women and girls.

Unfortunately, the disease also seems to be more severe with an early age of
onset; 99% of those whose symptoms started before age 15 reported pain at the
time of the menstrual period; and 98% of those whose symptoms started before age
20.9 An obvious conclusion is that we need to pay better attention to girls with
menstrual pain.

Pain at the time of ovulation was surprisingly high (considering how little
attention it has been given) and was a particular problem for those whose pelvic
symptoms started before age 20. The same was true for pain at other times in the
menstrual cycle, again being highest in those experiencing their first pelvic symptoms
before age 20. When asked how bad the pain was, seven out of ten respondents
ranked it between moderate and severe, with a further 20% saying that it could
swing from mild to severe. Severe pain was particularly significant in those whose
first pelvic symptoms appeared before age 15 (Figure 2).

Registry I
N=3020

Registry II
N=4000

0

10

20

30

40

50
Percent (%)

38

15

26
28

20

12

23

10
13

7
4 3 1 0 2 1

45+ Never had
symptoms

40-4435-3930-3425-2920-2415-19Under
15

Figure 1. Age of first pelvic symptoms.
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Figure 2. Percentage reporting that pain is severe, by age at first symptoms.

Impact of endometriosis on women’s health 203Onset of symptoms

Adolescents 67.1%

Adults 39.2%

Age of 1st pelvic symptoms

Greene et al., Fertil Steril (2009)

Onset of symptoms Time from seeking
medical attention
to diagnosis

Adolescents 6.0 ! 0.2 years

Adults 2.0 ! 0.3 years



Endometriosis: Age at menarche

and statistical significance of the association between early
menarche and endometriosis increased. In light of this
finding, we cautiously suggest that early menarche may be
associated with the risk of moderate-to-severe, not
minimal-to-mild, endometriosis.

Ideally, a case-control study should initially define
a source population precisely, from which cases and controls
are then randomly sampled. In reality and with specific regard
to endometriosis, this means that a source population should
be defined explicitly, and should then generate the cases
attending for care at a clinic, controls being also sampled ran-
domly from that population. This explicit identification of
a source population in endometriosis studies is, however,
often unrealistic except in circumstances where a population
registry can be compiled. Consequently, in most case-control
studies of endometriosis, the source population is defined sec-
ondarily to the definition of a case-finding mechanism (e.g.,
voluntary attendance for care because of symptoms). This
secondary definition of a source population on the basis of
an identified case series complicates control selection as it is
then difficult to demonstrate that controls are members of
the same population as cases at the time of sampling. These
difficulties notwithstanding, control selection needs to focus
on endometriosis-free women who are representative of the
population from which cases are drawn. This is especially dif-
ficult for endometriosis. Consequently, control women under-
going laparoscopy for sterilization are unlikely to be
representative of the symptomatic population from which
cases were drawn; indeed community or symptomatic

hospital-based controls would be more representative (34).
Controls sampled from women with a negative laparoscopy
(who are members of the same case series as women who
had a positive laparoscopy), would ostensibly be representa-
tive of the source population if that population was explicitly
defined before case selection, and not secondarily to case se-
ries identification. Otherwise, it may be difficult to establish
that cases and controls identified through clinics for benign
women's health symptoms are representative of the general
population in terms of exposure profiles.

Most community- and hospital-based controls in the pri-
mary studies in this review did not have endometriosis ruled
out by laparoscopy, raising the possibility of disease misclas-
sification. Furthermore, hospital-based controls should ide-
ally not have conditions related to the exposure of interest.
In one study (29), some hospital controls had ovarian tumors,
which have been linked positively with early menarche (37).
Misclassification and use of controls with exposure-related
conditions also potentially alter the relationship between
age at menarche and endometriosis risk.

In addition to other important potential confounders,
such as age and socioeconomic status, adult BMI confounds
the relationship between early age at menarche and endome-
triosis risk, being inversely related to both early age at men-
arche and the risk of endometriosis (38). Only 10 of the 18
studies adequately controlled for potential confounders. As
indicated by the results of the sensitivity analyses, residual
heterogeneity was due largely to the inclusion of studies
with less rigorous control of confounding.

FIGURE 2

NOTE: Weights are from random effects analysis
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Early menstrual characteristics
and subsequent endometriosis diagnosis

sis.5,7,9-11,22,23 Most of these results have,
however, been based on small sample
sizes, and a significant linear trend has
not always been found. Interestingly, in a
recent analysis of 1721 women with no
past history of infertility who partici-
pated in the Nurses’ Health Study, Miss-
mer et al7 found a linear association be-
tween age at menarche and rate of
laparoscopically confirmed endometrio-
sis (P test for trend .001).

Although our results showed a signif-
icant trend of increasing risk of endome-
triosis with an early history of shorter
menstrual cycle length, none of the re-
sults within categories of cycle length was
significant, so the apparent trend could
simply be a chance finding. Previous
studies have found that a shorter cycle
length is associated with an increased
risk of endometriosis, but none of these
studies has specifically examined this as-
sociation before the onset of symp-
toms.7,10,24 We found no association be-
tween heavy menstrual flow and risk of
endometriosis, even though heavy flow
has been purported to be associated with
endometriosis in other studies.24,25 To
our knowledge, the association between
heavy flow and endometriosis has not
previously been examined when re-
stricted to age before symptom onset.
This may suggest that heavy flow devel-
ops later as part of the natural history of
the disorder.

Pelvic pain is often used as a diagnostic
tool for endometriosis, with dysmenor-
rhea being the most commonly reported
symptom.26-28 Although it is widely be-
lieved that pain during menses is a con-
sequence of endometriosis, it has been
proposed that that this pain could be in-
dicative of pelvic abnormality that might
predispose women to endometriosis via
retrograde menstruation.5 Some studies
in the physiology of dysmenorrhea point
to the relationship between strength of
uterine contraction and amount of pain.
Thus, if more severe dysmenorrhea is as-
sociated with increased contractility and
expulsion of endometrial tissue into the
peritoneal cavity, severe cramps may in-
dicate predisposition to the disease.24

Our data do indicate that dysmenorrhea
is associated with a 2.5-fold increased
risk of subsequent endometriosis; how-

TABLE 2
Association between endometriosis and early menstrual
cycle characteristics in cases and matched controls

Characteristics
Cases,a
n (%)

Controls,a
n (%)

Adjustedb OR
(95% CI) P trend

Age at menarche, yc

.....................................................................................................................................................................................................................................

!12 61 (23) 31 (13) 1.3 (0.5–3.4)
.....................................................................................................................................................................................................................................

12–13 143 (53) 126 (53) 1.0
.....................................................................................................................................................................................................................................

!14 64 (24) 83 (35) 0.3 (0.1–0.6) .003
..............................................................................................................................................................................................................................................

Cycle length, dd

.....................................................................................................................................................................................................................................

"24 15 (15) 9 (11) 5.0 (0.8–30.6)
.....................................................................................................................................................................................................................................

25–29 66 (66) 42 (51) 3.8 (0.8–18.8)
.....................................................................................................................................................................................................................................

30–34 15 (15) 22 (27) 1.0 (0.2–5.7)
.....................................................................................................................................................................................................................................

!35 4 (4) 9 (11) 1.0 .008
..............................................................................................................................................................................................................................................

Length of natural menses, de

.....................................................................................................................................................................................................................................

"4 17 (16) 12 (13) 0.3 (0.03–2.6)
.....................................................................................................................................................................................................................................

5–6 55 (51) 53 (58) 1.0
.....................................................................................................................................................................................................................................

!7 35 (33) 27 (29) 1.0 (0.2–5.1) .48
..............................................................................................................................................................................................................................................
CI, confidence interval; OR, odds ratio.
a Numbers may not sum to total, because some data are missing; b Adjusted for state of residence; c Additionally adjusted for

painful menses, days, and heaviness of flow (natural menses), all before symptom onset; d Additionally adjusted for variation in
menstruation and pelvic pain from menarche, weight at 10 y, and age at menarche; e Additionally adjusted for days of flow,
painful menses, and variation in menstrual flow.

Treloar. Early menstrual characteristics associated with endometriosis. Am J Obstet Gynecol 2009.

TABLE 3
Association between endometriosis and early pelvic pain
during menstruation and ovulation and menstrual
flow in cases and in matched controls

Characteristics
Cases,a
n (%)

Controls,a
n (%)

Adjustedb

OR (95% CI) P trend
Dysmenorrheac

.....................................................................................................................................................................................................................................

Never/seldom 35 (30) 54 (48) 1.0
.....................................................................................................................................................................................................................................

Sometimes 20 (16) 19 (17) 1.7 (0.6–5.1)
.....................................................................................................................................................................................................................................

Often 65 (54) 39 (35) 2.6 (1.1–6.2) .03
..............................................................................................................................................................................................................................................

Pelvic pain during ovulationd

.....................................................................................................................................................................................................................................

No 83 (67) 87 (78) 1.0
.....................................................................................................................................................................................................................................

Yes 40 (33) 25 (22) 0.9 (0.4–2.0)
..............................................................................................................................................................................................................................................

Menstrual flowe

.....................................................................................................................................................................................................................................

Light 12 (11) 12 (12) 1.0 (0.3–3.9)
.....................................................................................................................................................................................................................................

Average 59 (52) 63 (63) 1.0
.....................................................................................................................................................................................................................................

Heavy 42 (37) 25 (25) 1.6 (0.6–3.9) .40
..............................................................................................................................................................................................................................................
CI, confidence interval; OR, odds ratio.
a Numbers may not sum to total, because some data are missing; b Adjusted for state of residence; c Additionally adjusted for age

at menarche, cycle length, and pelvic pain during bowel movements; d Additionally adjusted for painful menses and pelvic pain
during bowel movements, age at menarche; e Additionally adjusted for days of flow (natural menses), age at menarche, and
regularity of menstrual cycle.

Treloar. Early menstrual characteristics associated with endometriosis. Am J Obstet Gynecol 2009.
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Menstrual disorder of teenagers

Parker et al., BJOG (2010)

Results

There were a total of 1803 female enrolments at the schools
selected for the study. At data collection (March 2005),
1071 girls were present and were given a questionnaire to
complete, 1055 girls returned the questionnaire (16 were
not returned) and four questionnaires were blank/incom-
plete, giving a response rate of 98%. The study sample of
1051 girls represented 36% of all government-enrolled
females in the ACT. This is highly representative of this age
group as 87.9% of females are retained at school to year
12, in the ACT.18

The age range of the sample was from 14 years 9 months
to 19 years 3 months, with the average age being 16 years
10 months (±8 months).

Typical menstrual bleeding patterns
for the sample
The average age of menarche was 12 years 9 months (age
range 8–19 years): 15.5% of girls menstruated before they
were 12-years old, and 23.4% began after they were 13-
years old.

Typical menstruation consisted of: regular menses in
62% (n = 644) of girls; a cycle length ranging from 21 to
35 days for 94% (n = 455/484); and menstrual bleeding
lasting on average 5.93 days, with 1% bleeding for more
than 10 days. Thirty-four percent of the sample reported
spotting ‘just before a period’ and 5% ‘in between periods’.
Blood clots with menstrual bleeding were reported by 58%
of the sample.

Menstrual symptoms
The top ten menstrual symptoms reported are described in
Table 1.

Mood disturbance before or during a period was fre-
quently reported, with 73% feeling grumpy, 65% feeling

down or depressed, 52% feeling teary, 32% overwhelmed/
can’t cope and 25% wanting to withdraw and hide.

Menstrual pain
Overall, 93% of girls reported pain with menstruation.
Thirty-one percent (n = 317) reported no/mild pain (0–3
on rating scale), 48% (n = 505) reported moderate pain
(4–7) and 21% (n = 217) reported severe pain (8–10). Self
medication with analgesia was indicated by 66% (n = 646)
of the sample, with the most popular choice being
NSAIDs (n = 501), followed by paracetamol (n = 378) and
aspirin (n = 30). Of those respondents who took analgesia,
85% (n = 561) reported moderate to high effectiveness
(scoring 4–10 on a scale of 0–10, where 0 = not effective
and 10 = highly effective). Eighteen percent (n = 159/891)
of girls taking pain medication were also taking a com-
bined OCP (COCP).

There were only 11 girls (1%) who reported asymptom-
atic periods, that is, no pain and no symptoms.

Presentation, investigation and diagnosis
of teenagers with menstrual pain
Thirty-three percent (n = 341) of girls had consulted a GP
in relation to their menstruation. Of all respondents, 22%
(n = 225) reported taking the COCP. Specifically, 14%
(n = 138) of the total sample reported taking ‘the pill’ for
period pain. Nine percent (n = 89) had been referred to a
specialist, <1% (n = 9) had an operation to look for causes
of pain and 1% of girls reported a clinical diagnosis [eight
reporting polycystic ovary syndrome (PCOS), two endome-
triosis and two were being investigated for endometriosis].

Menstrual interference with life activities
Twenty-six percent of the girls indicated that they missed
school because of their periods. Of these, 2% reported time
off school with every period. The majority of absences were
for 1 day (70%), with 29% for up to 2 days and 1% of
girls report missing up to 4 days of school. Of the girls
who missed school, pain was the most common reason
reported for school absence (94%). In the severe pain
group, 50% of the girls reported missing school.

Menstrual interference with nine life activities
is described in Table 2
Although menstruation on its own caused low interference
with attending school for 88% of respondents (Table 2),
when associated with menstrual pain school attendance was
the most highly affected of the nine life activities (Table 3).

Association between menstrual symptoms
and interference with life activities
Highly significant associations were found between severity
of pain, the number of menstrual symptoms experienced,

Table 1. Top ten symptoms reported

Symptom Frequency Number of

respondents

% (95% CI)

Feeling really tired 791 1019 78 (75–80)

Pelvic pain – cramping 701 986 71 (68–74)

Feeling down or depressed 654 1011 65 (62–68)

Headaches 641 1004 64 (61–67)

Bloating 618 1003 62 (59–65)

Pelvic pain – aching 604 976 62 (59–65)

Changes in appetite 607 1005 60 (57–63)

Lower back pain 580 1002 58 (55–61)

Pelvic pain – stabbing 370 917 40 (37–44)

Nausea 372 1002 37 (34–40)

The MDOT study
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93% of adolescents 
reported pain 

with menstruation

interference with life activities and school absence
(Table 4).

Higher frequency or severity scores for the four variables
in Table 4 were reported by approximately 25% of the
sample: 26% reported school absence; 21% severe pain;
26% suffered five or more symptoms, ‡24% reported high
interference with four out of nine life activities.

Atypical symptoms
The responses to questions aimed at identifying atypical
menstrual symptoms that could indicate underlying pathol-
ogy are provided in Table 5.

Girls’ perceptions of their menses
Forty-two statements were included in the true/false sec-
tion to explore teenagers perceptions and attitudes

towards various aspects of menstruation, including:
perceptions of normality/problems, consultation with
other parties and investigations, menstrual hygiene prod-
ucts used, people they talk to about menses and moods
experienced. Table 6 describes the main perceptions sur-
rounding menstruation.

Discussion

This is a large population-based study with an extremely
high response rate that has established the ‘typical’ experi-
ence of menstruation for a sample of Australian teenage
girls in terms of pain, symptoms and menstrual distur-
bance.

Table 2. Interference of menstruation with nine life activities listed in order (percentage-wise) from highest reported interference to lowest
reported interference

Activity Number of respondents N/A High interference* Low interference**

Sexual activity 1020 358 255 (38.5) 407 (61.5)

Sport and exercise 1030 37 336 (33.8) 657 (66.2)

Social activities 1027 23 262 (26.1) 742 (73.9)

Relationship with family 1031 31 237 (23.7) 763 (76.3)

Relationship with partner 1020 153 151 (19.7) 616 (80.3)

Completing school work 1031 32 158 (15.8) 841 (84.2)

Relationship with friends 1032 32 153 (15.3) 847 (84.7)

Casual paid work 1025 167 117 (13.6) 741 (86.4)

Attending school 1035 27 120 (11.9) 888 (88.1)

*High interference: 5–10 (on 0–10 rating scale).
**Low interference: 0–4 (on 0–10 rating scale).
Percentages are included in parentheses.

Table 3. Association between menstrual pain and menstrual
interference with life activities

Life activity Median

Three pain categories

v2 (2df) P

Mild Moderate Severe

Attending school 0 1 3 116.2 <0.001

Completing school work 0 1 2 100.8 <0.001

Social activities 1 3 4 88.2 <0.001

Sport and exercise 1 3 5 55.4 <0.001

Relationship with friends 0 1 2 48.2 <0.001

Casual paid work 0 0 2 46.7 <0.001

Relationship with family 0 2 2 45.4 <0.001

Sexual activity 0 2 5 23.7 <0.001

Relationship with partner 0 0 2 14.5 0.001

Median interference score (0–10, i.e. from none to major) for three
levels of pain, for each of nine life activities.

Table 4. Associations between pain severity, number of symptoms,
interference with life activities and school absence related to
menstruation

Variable 1 Variable 2 Test

statistic

df P-value

Pain

Mild, moderate, severe

Symptoms

No/Yes

v2 = 215.4 2 <0.001

Pain

Mild, moderate, severe

School absence

No/Yes

v2 = 104.5 2 <0.001

Pain

Mild, moderate, severe

Interference

Low/high

v2 = 91.1 2 <0.001

Symptoms

No/Yes

School absence

No/Yes

v2 = 120.4 1 <0.001

Symptoms

No/Yes

Interference

Low/high

t = 17.0 1028 <0.001

Interference

Low/high

School absence

No/Yes

v2 = 80.3 1 <0.001

Parker et al.
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DIE: Importance of questioning

Parameters No DIE
(n = 131)

DIE
(n = 98)

p OR 95% CI

Absenteism
from school

during
menstruation

33 (25.2%) 37 (37.7%) 0.04 1.7 (1 - 3)

Chapron et al., Fertil Steril (2011)



Adolescents with pain 
not responding to conventional therapy:

Endometriosis prevalence

Author Year N Adolescents N patients with
endometriosis

Rate (%)

Reese 1996 67 49 73.1

Laufer 1997 46 32 69.6

Opoku-Anane 2012 117 115 98.3

Total 230 196 82.2



DIE: Importance of questioning

Parameters No DIE
(n = 131)

DIE
(n = 98)

p OR 95% CI

Prescription of OCPs
because of severe 1st DM

15 (25.9%) 29 (58.0%) 0.001 4.5 (1.9 - 10.4)

Age (years) 18.1 ! 3.2 16.5 ! 2.4 0.07

Duration of use (years) 5.1 ! 3.8 8.4 ! 4.2 0.02

Chapron et al., Fertil Steril (2011)



Adolescents with pain 
not responding to conventional therapy:

Nature of pain in cases of endometriosis
Nature of pain N Rate (%)

Cyclic only 58/115 50.4

Acyclic only 12/115 10.4

Both cyclic and acyclic 45/115 39.1

Gastrointestinal 18/115 15.7

Urinary 3/115 2.6

Opoku-Anane and Laufer, J Pediatr Adolesc Gynecol (2012)



Menstrual disorder of teenagers:
Possible underlying endometriosis: Atypical symptoms

Menstrual bleeding patterns and pain
It would seem from the MDOT study that Australian
teenagers are similar to teenagers around the world in
terms of typical parameters for menstrual bleeding19,20 and
reports of menstrual pain.1–6 Our study describes pain in
93% of respondents, which is higher than the 80%
reported by Hillen et al. from a sample of 388 West Aus-
tralian teenagers 10 years ago, and similar to the upper
value in the range 70–91% commonly reported.1–6 The
MDOT study has shown a change in the use of NSAIDs
for pain relief within the last decade. In 1999, Hillen et al.
reported 53% using simple analgesics and 42% using
NSAIDs, in comparison with our study reporting 64 and
78%, respectively. Although 85% of respondents who took
analgesia reported moderate to high effectiveness, this
study did not examine whether pain medication was used
in therapeutic doses. For the 15% who did not find medi-
cation effective, we were unable to determine the propor-
tion that may be explained by inadequate dosing and

timing of analgesia, or an underlying pathology such as
endometriosis that may not respond.

Association between menstrual pain, symptoms,
school absence and interference with life activities
This study is the first to find highly significant associations
between each and all of menstrual pain, menstrual symp-
toms, interference with life activities and school absence
(Table 4). Girls who were reporting an increased severity of
pain were also more likely to report more menstrual symp-
toms, more interference with their life activities and more
school absence related to menstruation. At four years post
menarche there are a significant number of girls reporting
menstrual disturbance. Asking questions about these four
factors could rapidly alert primary health carers to the girls
who require more considered pain and symptom manage-
ment, to improve menstrual morbidity.

Severe pain and school absence
Severe pain in our study (21% of girls) was consistent with
the 14–23% reported in previous studies.1,4,5,7,9 Menstrual-
related school absence of 26% was also consistent with the
14–51% reported in the literature1,3–6,9,10 Of particular rele-
vance is that half (n = 106) of the severe pain group also
reported school absence, and 94% of the girls who miss
school reported pain as the reason. This finding of an obvi-
ous relationship supports similar evidence in other stud-
ies.2,4,6,9,21 This is also consistent with the MDOT finding
that menstruation alone caused little interference with
school attendance and completing school work (Table 2).
However, when menstrual interference with the nine life
activities was associated with menstrual pain, attending
school and completing school work scored the highest
interference out of the nine life activities (Table 3). Keeping
in mind that 44% (n = 95) of girls with severe pain had
also seen a GP, investigating, treating and managing severe
menstrual pain alone could considerably reduce the rates of
school absence and interference with life activities associ-
ated with menstruation.

Possible endometriosis symptoms
Currently there is no prevalence figure for the number of
teenagers who have endometriosis.

Although the MDOT study cannot definitively link
reports of menstrual disturbance and atypical symptoms
with secondary causes of pain without conducting laparos-
copy and histological confirmation, there is a consistent
subgroup of 5–15% of girls (Table 7) who are of concern
and should be referred to a designated adolescent service
for investigation of possible menstrual pathology.

There were 10% of the sample that were sure that
there was something wrong with their periods, and
approximately 10% who reported symptoms atypical for

Table 5. Atypical symptoms

Symptom Frequency Number of

respondents

%

(95% CI)

Pain when emptying

bowels

116 996 12 (10–14)

Pain before or when

passing wind

93 999 9 (8–11)

Pain with full bladder 190 992 19 (17–22)

Pain during or after

passing urine

95 993 10 (8–11)

Pain during or after

sexual intercourse

133 1007 13 (11–15)

Table 6. Girl’s perceptions of their menses

Statements of perception

regarding periods

Frequency Number of

respondents

%

(95% CI)

I think my periods are normal

most of the time

816 1041 78 (76–81)

My periods seem pretty normal 740 1037 71 (69–74)

I sometimes think there is

something wrong with

my period

279 1039 27 (24–30)

Periods worry me a lot 165 1025 16 (14–18)

I am sure there is something

wrong with my periods

101 1039 10 (8–12)

I have had problems

with my periods

360 1035 35 (32–38)

The MDOT study
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Endometriosis symptoms in women
diagnosed during adolescence vs adulthood

TABLE 3
Dysmenorrhea and general pelvic pain among female participants with endometriosis diagnosed during adolescence
(£18 years old) or during adulthood (>18 years old) (continued)

Variable
Adolescents at
diagnosis (n¼295)

Adults at
diagnosis (n¼107) P valuea

How long did this pelvic pain last? n (%)

Minutes 20 (10.5) 13 (16.0) .18

Up to 1 hour 29 (15.3) 8 (9.9)

Hours 64 (34.2) 21 (25.9)

Days 74 (40.0) 39 (48.1)

How difficult did the pain make it to participate in school/work?c 7.0 (0e10) 7.0 (0e10) .95

How difficult did the pain make it to participate in recreational/social activities?c 7.0 (0e10) 7.0 (0e10) .99

How severe was the pain in the last 1-3 months?c 8.0 (0e10) 8.0 (0e10) .75

Did you experience nausea with your pain? n (%)

No 57 (30.5) 40 (48.8) .004

Yes 130 (69.5) 42 (51.2)

Did you experience vomiting with your pain? n (%)

No 138 (75.4) 66 (83.5) .15

Yes 45 (24.6) 13 (16.5)

During the time in life when the general pelvic pain was the worst..., n (%)b

Did you take any medication for the pain?

No 13 (14.3) 5 (10.9) .58

Yes 78 (85.7) 41 (89.1)

Did you take prescription pain-killers?

No 58 (63.7) 33 (71.7) .35

Yes 33 (36.3) 13 (28.3)

Did you take over-the-counter pain-killers?

No 28 (30.8) 13 (28.3) .76

Yes 63 (69.2) 33 (71.4)

Did you take hormonal medication, but the pain did not get better?

No 55 (60.4) 34 (73.9) .12

Yes 36 (39.6) 12 (26.1)

Did you take hormonal medication, and the pain got
at least somewhat better?

No 82 (90.1) 40 (87.0) .58

Yes 9 (9.9) 6 (13.0)

If you had pelvic pain in the last 3 months, to what extent did the
general pelvic pain interfere with., n (%)b

Work or school?

Not at all 10 (13.0) 9 (23.7) .01

Slightly 20 (26.0) 6 (15.8)

Moderately 12 (15.6) 7 (18.4)

Quite a bit 25 (32.5) 4 (10.5)

Extremely 10 (13.0) 12 (31.6)

DiVasta et al. Symptoms of endometriosis during adolescence vs adulthood. Am J Obstet Gynecol 2018. (continued)

ajog.org GYNECOLOGY Original Research
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DiVasta et al., AJOG (2018)
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at diagnosis

(n = 295)

Adults
at diagnosis

(n = 107)



Adolescent endometriosis:
Associated comorbidities

Autoimmune inflammatory diseases Systemic lupus erythematosus
Multiple sclerosis, Rheumatoid arthritis
Sjogren’s syndrome

Chronic pain conditions Migraines, Fibromyalgia
Interstitial cystitis
Chronique fatigue syndrome
Irritable bowel syndrome

Endocrine diseases Hypothyroidism
Respiratory conditions Allergies, Asthma
Psychosocial disorders Depression, Anxiety, Sexual abuse

Adaptated from Youngster et al., Curr Opin Pediatr (2013)



Migraines in adolescents with endometriosis
Endometriosis With migraines Without migraines Ad OR (95% CI)

No 30 (12.8%) 65 (41.7%) 1.00 (Ref)

Yes 205 (87.2%) 91 (58.3%) 4.77 (2.53 – 9.02

Miller et al., 
Fertil Steril

(2018)

Migraine
pain severity score

With
endometriosis

Without
endometriosis

Ad OR (95% CI)

0 - 3 34 (16.8%) 10 (33.3%) 1.00 (Ref)
4 - 6 67 (33.0%) 9 (30.0%) 3.03 (0.88 - 10.4)

7 - 10 102 (50.3%) 11 (36.7%) 3.35 (1.04 - 10.8) 

Mean score 6.2 ± 2.6 4.9 ± 3.0 1.22 (1.03 - 1.44)



Endometriosis diagnosis: Questionning
In utero or early childhood exposure  

Visible NUB Newborns
N

Bleeding
N

Incidence
(%)

Rosa (1955) 976 29 3.0

Lévy (1964) 1207 57 4.7

Kaiser (1974) 153 8 5.2

Huber (1976) 350 12 3.4

Berić (1985) 2477 96 3.9

OPINION Reproductive endocrinology

Neonatal uterine bleeding as
antecedent of pelvic endometriosis
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abstract: We elaborate on a new theory to explain pelvic endometriosis, including endometriosis in premenarcheal girls, based on the
Þnding that the neonatal endometrium can display secretory activity immediately after birth and, in some cases, changes analogous to those
seen at menstruation in adults. The neonatal uterus is therefore capable of shedding its endometrium. Indeed, occult vaginal bleeding occurs
in a majority of neonates, although overt bleeding is estimated to occur in only 5% of neonates. This may be due to functional plugging of the
endocervical canal in the neonate, which in turn would promote retrograde ßux of endometrial cells contained in menstrual debris. Ectopic endo-
metrial implantation in a newborn with hydrometrocolpos has been documented. These data, coupled with the observation of a signiÞcantly
increased riskofendometriosis inadolescentswithcervicaloutßowobstructionandpatentFallopian tubes, indicate thatendometriosis,especially
in children and young adolescents, may originate from retrograde uterine bleeding soon after birth.

Key words: neonatal uterine bleeding / retrograde menstruation / fetal uterus / cervical obstruction / pelvic endometriosis

Introduction
Endometriosis was identiÞed more than a hundred years ago, but its
pathogenesis is still debated. RecentlyMaruyama and Yoshimura
(2012) summarized the various hypotheses being considered at
present; beside classic retrograde menstruation, these include lymphatic
and vascular metastasis, iatrogenic direct implantation, coelomic meta-
plasia, embryonic rest and mesenchymal cell differentiation or induction.
In addition, the persistence of a form of embryonic endometriosis,
described bySignorileet al. (2012), may be involved. Finally, over the
last decade, a possible role of endometrial stem/progenitor cells has
been investigated and discussed (Gargett and Masuda, 2010).

In this context, a particularly puzzling phenomenon is early-onset
endometriosis. Indeed, the presence of endometriosis, albeit with char-
acteristics of predominantly subtle lesions, has been documented soon
after menarche and even in pre-menarcheal girls. It has been argued
that in these cases the lesions may have a pathogenesis that differs
from retrograde menstruation (Brosenset al., 2013a).

In a brief conceptual paper (Brosens and Benagiano, 2013), we out-
lined a new theory based on the extrapolation that endometrial stem
cells may become disseminated in the pelvis at the time of neonatal
uterine bleeding (NUB). These neonatal endometrial stem cells may in
turn be responsible, through a variety of mechanisms, for early-onset
endometriosis. Here we wish to detail the evidence supporting this hy-
pothesis. NUB has been entirely neglected over the last few decades.
Only indirect evidence of its cause and prevalence is available, mostly

from papers published between 50 and 30 years ago. As such, the
quality of the data reßects research practices of that time and these
studies cannot be considered conclusive. Nevertheless, we hold the
opinion that enough data exist to warrant further research aimed at sub-
stantiating, or rejecting altogether, our theory.

In addition, we wish to elaborate on the deÞning features of NUB in
comparison with menstrual bleeding and to highlight evidence that impli-
cates NUB in the pathogenesis of endometriosis.

Methods
The literature was searched via Scopus and PubMed for the following key
words:ÔneonateÕ,ÔnewbornÕ,ÔinfantÕincombinationwitheitherÔendometriumÕ,
Ôuterine bleedingÕ, ÔendometriosisÕ, ÔultrasoundÕ and ÔvaginoscopyÕ. In addition,
references were examined in published papers on related topics. The literature
search included medical articles published in French, German and English.

The female neonatal
reproductive tract

The endometrium in the fetus, newborn
and infant
In their classical study,Ober and Bernstein (1955)from Harvard Univer-
sity described the post-mortem Þndings of uteri and ovaries from 169
newborn infants. In a majority of cases (65%), the endometrium was

& The Author 2013. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oup.com
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Endometriosis
(N = 98)

p - value

Birth weight (mean) 3251 3119 0.002

Multivariate analysis :

- < 2500 g : Increased risk of Osis OR = 1.8  (1.1 - 2.9) p = 0.02

- < 1500 g: Increased risk of DIE 

Variable Multivariate analysis

Prematurity 4.55 (2.05 - 10.1)

Formula – fed infant 1.98 (1.12 - 3.52)
9%(:;$#$ <!;"+(%& et al.,

=)1#>&$ 3456?8
@"&&1AAB&Bet al., C$('B)D'$(B)3456E8

Prematurity
Neonatal uterine bleeding 
Low birth weight  
Formula-fed infant
Early life body size
Maltreatment



Endometriosis diagnosis: Questionning
In utero or early childhood exposure  

Prematurity
Neonatal uterine bleeding 
Low birth weight  
Formula-fed infant
Early life body size
Maltreatment

Adverse childhood experiences Women with endometriosis
(421 patients; 

N, %)

Control women
(421 patients;

N, %)

P-value

Sexual abuse 82 (19%) 59 (14%) 0.0338

Emotional abuse 185 (44%) 116 (28%) 0.0000

Emotional neglect 211 (50%) 174 (41%) 0.0104

Inconsistency 223 (53%) 174 (41%) 0.0007

Mean number 1.97 ± 0.08 1.51 ± 0.07 0.0000

Adverse childhood experiences Odds ratio 95% CI P-value

Sexual abuse 1.1 1.00 - 2.71 0.0498
Emotional abuse 1.2 1.10 - 1.27 0.0000
Emotional neglect 1.1 1.01 - 1.17 0.0175
Emotional abuse/neglect 1.1 1.04 - 119 0.0030
Sexual + emotional abuse 1.2 1.07 - 1.12 0.0001
No of abuse/neglect experiences 1.1 1.02 - 1.06 0.0001
Inconsistency in family origin 1.1 1.04 - 119 0.0016

Liebermann
et al., 

Hum Reprod
(2018)



Endometriosis diagnosis: Questionning
Phenotype

Must et al., 2002) indicating that these figure drawings can provide a
reasonably accurate assessment of body size at young ages. Additionally,
this assessment of body size has been strongly associated with breast
cancer risk in both NHS and NHSII analyses (Berkey et al., 1999; Baer
et al., 2005).

Statistical analysis
Exclusion criteria
Participants who reported the diagnosis of endometriosis or a history of
infertility prior to September 1989 were excluded from all analyses. Ana-
lyses were also restricted to those who were premenopausal and had
intact uteri, because the occurrence of endometriosis after hysterectomy
or in post-menopausal women is rare. Women with prior cancer diag-
noses, other than non-melanoma skin cancer, and participants who did
not report their body size at age 5, 10 or 20 years were also excluded.

Person-time calculation
Person-months at risk were calculated from entry into the cohort until
independently confirmed death or cancer diagnosis (other than non-
melanoma skin cancer), or self-reported laparoscopically confirmed endo-
metriosis diagnosis, hysterectomy or the onset of menopause. Women
who reported physician-diagnosed endometriosis with no laparoscopic
confirmation were censored at the time of that report, but were
allowed to re-enter the analysis population if they reported laparoscopic
confirmation on a subsequent questionnaire. In addition, because infertility
is so strongly correlated with the diagnosis of endometriosis via laparo-
scopy, we censored at self-report of infertility. Therefore, in all analyses
our comparison group consists of women with neither diagnosed endome-
triosis nor infertility, allowing for a more homogeneous comparison group
as we have previously described in detail (Missmer et al., 2004a).

Relative risk estimation
Incidence rates for each exposure category were computed as the number
of incident cases divided by the person-time accumulated. Time-varying
Cox proportional hazards models treating age in months and the 2-year
questionnaire period as the time scale were used to estimate multivariate
(MV) incidence rate ratios (RR) and to calculate 95% confidence intervals
(CI), after adjusting simultaneously for confounding variables. Tests for
trend in ordinal categorical exposures were calculated by creating an
ordinal variable in which the median value or midpoint of each category
was assigned to all participants in that group. Tests for heterogeneity com-
paring the effect estimates among cases having no past or current infertility
with effect estimates among cases having concurrent infertility were calcu-
lated with a Wald statistic referred to a chi-squared distribution with 1
degree of freedom (Prentice et al., 1978). To evaluate if the body size

and endometriosis associations varied by levels of other risk factors, stra-
tified analyses were conducted, and likelihood ratio tests comparing the
models with both the main effects and the interaction terms to the
models with the main effects only were calculated.

Results
After baseline exclusions, a total of 87 603 women contributed
831 910 person-years of follow-up; 1817 incident cases of laparosco-
pically confirmed endometriosis with no past infertility were reported.
These included 1428 cases with no past or current infertility and 371
cases who reported an infertility evaluation during the same follow-up
period as laparoscopic confirmation of endometriosis.

Women who reported greater body size at age 10 were more likely
to have a heavier birthweight and a larger body mass index, both at
age 18 and as an adult (Table I). An age at menarche before age 12
was strongly associated with greater body size at age 10. Participants
who reported greater body size were somewhat less likely to have
used oral contraceptives or to have regular or shorter menstrual
cycles in late adolescence. Nulliparous participants were more likely
to report larger age 10 figures, but among parous women, the
number of births and age at first birth were not associated with
body size.

Body size at ages 5, 10 and 20 were all inversely associated with
laparoscopically confirmed endometriosis (Table II). To maintain an
adequate number of cases in the largest body size category, we
grouped figures 5–9 together. After adjusting for age, birthweight,
age at menarche, parity, OC use and adult body mass index, com-
pared with the middle category of body size at age 5 (figure level 3)
there was a 23% increased risk for endometriosis among the most
lean (figure level 1) (RR ¼ 1.23, 95% CI ¼ 1.08–1.40) and a 10%
decreased risk for the most overweight (figure level !5) (RR ¼
0.90, 95% CI ¼ 0.73, 1.11), P-value test for trend ,0.0001). The
associations at age 10, averaged over childhood, and at age 20 were
similar. When cases were restricted to only those with concurrent
infertility, the associations were slightly weaker, although there was
no significant heterogeneity. Additional adjustment by menstrual
cycle length and cycle regularity between ages 18 and 22 yielded
similar inverse associations (data not shown).

To see if the inverse association with body size continued to
decrease within the largest figure sizes (figure levels .5), we ran
models using additional indicators for body sizes 5, 6 and 7, although

Figure 1 Figure drawing used to assess body size at ages 5, 10 and 20 years among Nurses’ Health Study II participants. Reproduced with per-
mission of Lippincott, Williams and Willkins, Philadelphia, USA.
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We found that decreases in body size from ages 5–20 and 10–20
were associated with increases in risk, but increases in size were
not associated with endometriosis risk. The inverse associations
were independent of adult body mass index, age at menarche and
menstrual cycle characteristics, suggesting that these variables may
not be part of the biological mechanism by which childhood and
early adulthood body size could influence risk of endometriosis.

To date, three studies have examined the association between
childhood and adolescent body size and endometriosis. In a prospec-
tive analysis within the same cohort as the present analysis, a signifi-
cant inverse association was found using BMI at age 18 (Missmer
et al., 2004a). Two case–control studies have also examined the
relationship. Hediger et al. (2005) used the same 9-level figure
drawing in a study of 32 surgically confirmed cases and 52 controls
who had no diagnosis of endometriosis after a laparoscopy for
another benign condition. These subjects reported their perceived
body sizes during 5-year increments from ages 15 to 45. Within
each 5-year age range, the cases reported smaller body sizes than
did the controls, on average. In a recent study with 268 surgically con-
firmed cases and 244 controls, the authors examined relative weight at
ages 10 and 16 (Nagle et al., 2009). The controls were identified
through a twin registry and one twin per twin pair was randomly
selected and frequency matched to cases. Cases and controls were
asked to report their weight as underweight, average weight or over-
weight. When available, the subjects’ mothers also reported relative
weight. Associations were examined using self-report, mothers’
report and concordant reports between the participants and their
mothers. At age 10, the authors found a significant association with

endometriosis when comparing self-reported overweight to average
weight (OR ¼ 2.8, 95% CI 1.1, 7.5) and no associations with under-
weight. At age 16, there was no association of endometriosis with
being underweight or overweight by self-report, but significant
increases in risk for being underweight were seen when using
mothers’ report and concordant mother–daughter reports.

Body size in adulthood has also been associated with endometriosis
in previous studies. In a 2004 analysis in the present study cohort,
body mass index was inversely associated with laparoscopically con-
firmed endometriosis among cases with concurrent infertility at the
time of diagnosis, but not among all women or cases with no
history of infertility (Missmer et al., 2004a). Among infertile women,
compared with women with a body mass index of 19–20.4, women
with body mass index !30 had a 60% reduction in risk of endometrio-
sis (RR ¼ 0.4, 95% CI 0.2–0.7). Additionally, lower body mass index
has been significantly associated with increased endometriosis risk in
case–control studies (Hemmings et al., 2004; Ferrero et al., 2005;
Hediger et al., 2005; Matalliotakis et al., 2007).

There is strong circumstantial evidence that endometriosis is depen-
dent on circulating steroid hormones. The disease has only rarely been
reported in pre-pubertal girls (Marsh and Laufer, 2005) and the rare
cases in post-menopausal women have only been in those who
were exposed to hormone replacement therapy (Houston, 1984).
Thus factors that may alter estrogen status such as age at menarche
(Apter et al., 1989; MacMahon et al., 1982) and body mass index
(De Ridder et al., 1990; De Ridder et al., 1992; Wabitsch et al.,
1995; Van Hooff et al., 2000) may influence the incidence of endome-
triosis. It is not clear whether endogenous hormone levels influence

.............................................................................................................................................................................................

Table IV Relative risks of endometriosis by changes in body size between ages 5, 10 and 20 years among 87 603
premenopausal Nurses’ Health Study II participants (1989–2001).

Cases Person-years Age-adjusted RRa MV RR (95% CI)b MV RR (95% CI)c 1 starting figure

Change from ages 5–10 years

Decreased 100 48 041 0.99 0.97 (0.79, 1.19) 1.08 (0.88, 1.34)

No change 1223 574 263 1.00 1.00 1.00

Increased 1 level 371 155 297 1.12 1.09 (0.97, 1.23) 1.07 (0.95, 1.21)

Increased 2 or more levels 123 54 308 1.07 1.02 (0.85, 1.23) 0.98 (0.81, 1.18)

Change from ages 10–20 years

Decreased 312 146 908 1.07 1.05 (0.91, 1.20) 1.17 (1.00, 1.37)

No change 556 280 438 1.00 1.00 1.00

Increased 1 level 697 310 055 1.10 1.12 (1.00, 1.25) 1.05 (0.94, 1.18)

Increased 2 or more levels 252 94 508 1.29 1.22 (1.05, 1.42) 1.13 (0.96, 1.32)

Change from ages 5–20 years

Decreased 228 107 618 1.09 1.07 (0.91, 1.25) 1.21 (1.02, 1.43)

No change 492 255 098 1.00 1.00 1.00

Increased 1 level 690 306 368 1.14 1.14 (1.02, 1.28) 1.07 (0.94, 1.21)

Increased 2 or more levels 407 162 826 1.25 1.19 (1.04, 1.36) 1.06 (0.92, 1.23)

RR, rate ratio; MV, multivariate; CI, confidence interval.
aAdjusted for current age (continuous months) and calendar time (2-year questionnaire period).
bAdjusted for current age (continuous months), calendar time (2-year questionnaire period), birthweight (not full-term, ,5.5, 5.5–6.9, 7.0–8.4, .8.4 pounds), age at menarche (,10,
10, 11, 12, 13, 14, 15, .15 years), parity (0, 1þ), oral contraceptive use (never, past, current) and adult body mass index (,19, 19–20.4, 20.5–21.9, 22–24.9, 25–29.9, !30 kg/m2).
cAdjusted for the same factors as above, plus figure at age 5 years (for change from ages 5 to 10 years and from ages 5 to 20 years) or at age 10 (for change from ages 10 to 20 years), each
modeled as an ordinal variable.
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and endometriosis risk remained statistically significant, but only among
infertile women (P-value, test for linear trend ¼ 0.0003).

A similar inverse trendwas noted between endometriosis risk and BMI
at age 18 (P-value, test for linear trend , 0.0001; Fig. 2). The association
persisted in both infertile women and those without infertility, but was
again noted to be stronger among women with infertility (Table II). Al-
though infertile women who were obese at age 18 had between a 61%
(95% CI ¼ 0.22–0.70) and an 88% (95% CI ¼ 0.02–0.88) lower risk
of endometriosis compared with the referent population, only small
numbers of cases underlie these associations. Adjusting for current
BMI attenuated the results, but the strong inverse trend between BMI
at age 18 and endometriosis risk remained statistically significant for all
populations (P-value, test for linear trend ≤ 0.0006; Table II). A sub-
analysis restricted to women with a normal cycle length did not alter
the stratified results (data not shown).

Among women with infertility, there was an inverse trend between
magnitude of weight change since age 18 and the rate of endometriosis
(P-value, test for linear trend ¼0.0009). Greater waist circumference
was similarly associated with a lower rate of endometriosis diagnosis

only in the subgroup of women with infertility (P-value, test for linear
trend ¼0.0003). There was no clear relation observed between height
and endometriosis risk (P-value, test for linear trend ¼0.19, Table III).

Waist-to-hip ratio was not found to be consistently associated with
the rate of endometriosis diagnosis, and the associations did not
change when stratified by infertility status. Women with the smallest
waist-to-hip ratio (,0.60) were noted to have a significant 3-fold in-
crease in the rate of endometriosis diagnosis (RR ¼ 2.78, 95% CI ¼
1.38–5.60), but the association was driven by only eight cases. Of
note, 57 926 women had missing waist circumference measurements
and were therefore excluded from analyses using waist circumference
or waist-to-hip ratio as the primary exposure. However, women who
did and who did not report waist circumference had similar distributions
of BMI (24.5 versus 23.3 kg/m2, respectively) and rate of endometriosis
diagnosis (5.5% versus 4.1%, respectively).

With all anthropometric exposures, adjustment for childhood body
size had little effect on the association between BMI and endometriosis.
The largest impact was seen with current BMI; adjusting for childhood
body size attenuated the inverse association with endometriosis risk

Figure 1 Relative risk of endometriosis by current BMI. Cubic regression spline of the relative risk of endometriosis by current BMI among 101 926 pre-
menopausal women with current BMI data in the Nurses’ Health Study II (1989–2009), adjusting for age, infertility status and parity. Dashed lines represent
95% confidence intervals.
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BMI is inversely
associated with endometriosis

Shah et al., 
Hum Reprod (2013)

Vitonis et al.,
Hum Reprod (2010)

Lafay-Pillet, Chapron et al.,
Hum Reprod (2012)
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Adolescent endometriosis

- Not so rare



Adolescent endometriosis
Prevalence of endometriomas

Author Year N Age N of 
OMAs

Rate 
(%)

Audebert 2000 40 13 - 19 8 20

Tandoi 2011 57 ≤ 21 43 75

Audebert 2015 55 12 - 19 19 34



Adolescent endometriosis
Prevalence of deep endometriosis

Author Year N N of DIE Rate (%)

Tandoi 2011 57 11 19

Audebert 2015 55 6 11



Adolescent endometriosis

- Not so rare

- Early detection:
+ Shorten the time to diagnosis
+ Prevent enormous impact on adolescent’s QOL



DM: Impact on QOL among adolescents
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QOL in adolescents and YAW with DP and endometriosis

Schneider et al., J Pediatr Adolesc Health (2020)during adolescence and young adulthood could be particularly
distressing and negatively impact self-image as well as overall
health [ 9,10].

Endometriosis has a known negative impact on QOL [ 2,11];
we demonstrate that the burden of dyspareunia has an ad-
ditive negative impact. There were signi ! cant differences in
SF-36 scores between young women with endometriosis who
had dyspareunia versus those who did not. Both self-reported
physical health and mental health were more impaired in AYA

who suffered from dyspareunia. These ! ndings are consistent
with what has been previously reported in middle-aged adult
women. Denny and Mann [ 3] found that dyspareunia had a
negative impact on women living with endometriosis, high-
lighting the damage it can have on women Õs sexual activity
and partner relationships. They also demonstrated the effect
it had on women Õs self-esteem, with women reporting feel-
ings of inadequacy or unattractiveness due to the struggle
they were experiencing enjoyi ng or engaging in intercourse
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Figure 1. SF-36 mental component summary scores of adolescent females. Bars represent the mean group score on each subscale for participants with endometrios is !
dyspareunia (green bars), with endometriosis alone (blue bars), with dyspareunia but no endometriosis (yellow bars), and no endometriosis or dyspa reunia (black
bars). Error bars represent the 95% con! dence interval. Means are adjusted for age (continuous), BMI (continuous), educational level (middle/high school, college/grad
school, working, other), and race (white, non-white).
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Figure 2. SF-36 physical component summary scores of adolescent females. Bars represent the mean group score on each subscale for participants with
endometriosis ! dyspareunia (green bars), with endometriosis alone (blue bars), with dyspareunia but no endometriosis (yellow bars), and no endometriosis or
dyspareunia (black bars). Error bars represent the 95% con ! dence interval. Means are adjusted for age (continuous), BMI (continuous), educational level (middle/high
school, college/grad school, working, other), and race (white, non-white).
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Adolescent endometriosis

- Not so rare

- Early detection:
+ Shorten the time to diagnosis
+ Prevent enormous impact on adolescent’s QOL

+ Referral center for endometriosis: Specific consultations for adolescents
+ Communicating endometriosis with young women: school, internet, magazines
+ Development of new specific questionnaire for adolescents
+ Teaching programs: gynecologists, GP, pediatricians, school nurses, pharmacists
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Endometriosis / Adenomyosis diagnosis

Chapron et al., Nat Rev Endocrinol (2019)
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Repeat laparoscopy in treated adolescent endometriosis

Author (year) N Age Design Follow-up %

Roman (2010) 20 ≤ 20 Prospect 2.6 years 10

Yeung (2011) 17 < 20 Prospect 23.1 months 47.1

Tandoi (2011) 57 ≤ 21 Retro 5 years 19.3

Audebert (2015) 55 < 20 Retro 97.5 months 32.1

Recurrence rate: 38/149 = 25.5% - Mean Follow-up: 52,95 months; 4.41 years



Endometriosis: Causes for recurrence
Incomplete removal of endometriotic lesions

Fedele et al., Am J Obstet Gynecol (2004)

Age (year) 36-months rate of recurrence (%)
(reoperation or medical treatment)

p-value

< 25 54 0.007
26 - 30 23
31 - 35 13

> 35 0

Importance of patients’s age
as the major risk factor for recurrence
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Endometriosis : 
Non surgical diagnosis 

Requirement of surgery2

single complete procedure 
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Rethinking endometriosis management
Place of fertility preservation

Santulli, Bourdon, Chapron et al., RBM Online (in press)




