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Objective: Many adolescents and young women experience dysmenorrhea, a condition that is often trivialized or overlooked but can
cause a substantial deterioration in health-related quality of life. Therefore, we conducted a systematic review and meta-analysis to
investigate the overall prevalence of symptomatic individuals with ultrasound/magnetic resonance imaging-diagnosed
adenomyosis in the 12-25 year-age group. This could inform management and treatment decisions.

Evidence Review: The PubMed/Medline, Embase, and Scopus databases were searched for full-length, English-language reports
published between 2015 and 2024. This systematic review with meta-analysis was conducted and reported following the Joanna
Briggs Institute methodological guidance for systematic reviews of observational epidemiological studies reporting prevalence and
cumulative incidence data. We included observational studies that assessed the number of patients with adenomyosis among
adolescents and young women, the majority of whom presented with dysmenorrhea. The methodological quality of the included
studies and their potential risk of bias were ascertained using the Joanna Briggs Institute Critical Appraisal Tool for Prevalence
Studies. The main outcome was the prevalence of adenomyosis among symptomatic adolescents (midpoint of the study age range,
<20 years) and young women (midpoint of the study age range, >20 years). Three meta-analyses, categorized by age, were
performed using Stata to pool adenomyosis prevalence data from selected studies. The risk of endometriosis in women with and
without adenomyosis was ultimately assessed as an exploratory and confirmatory investigation by combining the odds ratio
estimates from each study using the random-effects model.

Results: Six studies comprising 1,300 individuals met the inclusion criteria. The prevalence of adenomyosis ranged from 5.9% to
46.0%, with an overall weighted mean of 20.7% (95% confidence interval [CI], 11.5-31.6) with high heterogeneity (> = 94.8%). The
aggregate estimates were as 16.9% (95% CI, 8.8%-27.0%) in the adolescent subgroup and 29.7% (95% CI, 17.5%-43.5%) in the young
woman subgroup. The risk of endometriosis in patients with adenomyosis was significantly higher than that in patients without adeno-
myosis, with a pooled odds ratio of 3.39 (95% CI, 2.11-5.45), without statistically significant heterogeneity across studies.
Conclusion: The findings of the present review should assist clinicians in developing a high index of suspicion for adenomyosis when
adolescents and young women present with chronic severe dysmenorrhea and menorrhagia. Limiting the diagnostic delay and consid-
ering secondary prevention medical interventions may improve the quality of life and limit the risk of disease progression. Further
rigorous prospective analytic studies are required to better define the epidemiological patterns of adenomyosis in the postmenstrual
decade in different population subgroups. (F S Rev® 2025;6:100083. ©2024 by American Society for Reproductive Medicine.)
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SYSTEMATIC REVIEW

ESSENTIAL POINTS

e On the basis of a meta-analysis of available data, the overall prevalence of adenomyosis in 1,300 symptomatic adolescents and
young women with severe dysmenorrhea and heavy menstrual bleeding was estimated to be 20.7% (95% confidence interval

[CI], 11.5-31.6).

e A trend toward an increase in adenomyosis prevalence with increasing age was observed because the estimates were 16.9%
(95% ClI, 8.8%-27.0%) in adolescents and 29.7% (95% CI, 17.5%-43.5%) in young women.

e The generalizability of the findings is limited because only six studies were selected, five of which were from a single country,
recruited predominantly white participants, and reported highly heterogeneous estimates.

e The results of this study should help clinicians develop a high index of suspicion for adenomyosis when adolescents and young
women present with chronic severe dysmenorrhea and heavy menstrual bleeding,.

interest in the scientific community, mainly because

it was generally diagnosed not by imaging techniques
but by histopathologic examination of uteri removed from
patients with menorrhagia and dysmenorrhea. Therefore,
once the diagnosis was made, the condition was no longer a
clinical problem. This also influenced the definition of the
epidemiological characteristics of adenomyosis, which was
largely considered a disease of parous women in their forties,
rare in young women, and almost nonexistent in adolescents
(1, 2).

However, the last 2 decades have witnessed an increasing
focus on adenomyosis as both pelvic ultrasound (US) and
magnetic resonance imaging (MRI) have been shown to be
highly reliable techniques for detecting adenomyosis with
the uterus in situ (3-5). Moreover, standardized and
consistent diagnostic criteria have been defined (6-9). The
implementation of nonsurgical diagnostic modalities not
only led to the introduction of medical and minimally
invasive nonsurgical alternatives to hysterectomy for
symptomatic patients who wished to preserve their uterus
(10, 11) but also allowed a substantial redefinition of the
epidemiological characteristics of adenomyosis, which
began to be identified in progressively younger age groups
(1). In addition, the reliable imaging detection of
adenomyosis in young women led to the observation of an
association between adenomyosis and endometriosis (11,12).

Given this background, we thought it important to review
the available evidence on the prevalence of adenomyosis diag-
nosed by US or MRI in adolescents and young women in the
period from menarche to 25 years of age to provide a rough es-
timate of the likely magnitude of the issue. Indeed, assessing
the frequency of adenomyosis in adolescents and young
women with dysmenorrhea and menorrhagia seems extremely
important because symptom normalization, dismissal, and
misdiagnosis are particularly common in this specific sub-
group, possibly leading to diagnostic delay (13-22).

The upper age limit was chosen considering also the sud-
den and sharp rise in the incidence curve of diagnosed endo-
metriosis around this age (23-25). Therefore, if there is a
common pathogenesis or a causal relationship between
adenomyosis and endometriosis, it seems crucial to focus on
the young population from menarche to 25 years of age.

U ntil a few years ago, adenomyosis attracted limited

MATERIALS AND METHODS

This systematic review and meta-analysis was conducted and
reported following the Preferred Reporting Items for System-

atic Reviews and Meta-Analyses (PRISMA) 2020 recommen-
dations (26) and the Joanna Briggs Institute methodological
guidance for systematic reviews of observational epidemio-
logical studies reporting prevalence and cumulative incidence
data (27).

Our primary objective was to answer the following
condition, context, and population research question (27):
what is the prevalence of individuals with adenomyosis
(condition) diagnosed by US and/or MRI in studies pub-
lished in the last decade (context), in adolescents or young
women presenting primarily with dysmenorrhea (popula-
tion)? The hypothesis was that, contrary to previous beliefs
(2, 28, 29), adenomyosis is common in symptomatic indi-
viduals aged 12-25 years. We considered studies published
before 2015 to be less relevant due to insufficient awareness
of the condition in this age stratum among healthcare pro-
viders (28-32), limited focus on detection of early lesions
on imaging (3-5, 30-32), and inconsistent standardized
diagnostic criteria (6, 9).

The secondary objective was to assess whether the prev-
alence of individuals with adenomyosis is lower in “adoles-
cents” (midpoint of the study age range, <20 years) than in
“young women” (midpoint of the study age range, >20
years). The hypothesis was that the prevalence of patients
with adenomyosis is higher in the older age group than in
the younger age group due to a time-related increased risk
of disease onset/progression.

The study protocol has been preregistered on PROSPERO
(Registration ID Number CRD42024544720; accepted on May
20, 2024). Because only published, deidentified data were
used, institutional review board ethical approval was not
required.

Search strategy

Two reviewers (C.B. and V.B.) searched the PubMed/Med-
line, Embase, and Scopus databases for eligible studies pub-
lished between January 1, 2015, and July 1, 2024. The
search terms (“adenomyosis”) and (“prevalence”) were
used as Medical Subject Heading (MeSH PubMed) or Em-
base subject heading (EMTREE EMBASE) terms or as a com-
bination of free text. The search terms and algorithm used
are described in detail in Supplemental File 1 (available on-
line). To identify further relevant publications, the refer-
ence list of the retrieved articles was searched manually,
and PubMed’s “Similar articles” and “Cited by” functions
were used.
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Eligibility criteria

This review was restricted to full-length, English-language
articles published in peer-reviewed journals. We included
observational studies, cross-sectional or cohort studies, that
assessed and defined the number of patients with a diagnosis
of adenomyosis (numerator) in a study population of adoles-
cents and young women undergoing pelvic evaluation by US
or MRI primarily for dysmenorrhea (denominator). Studies
were excluded if they did not provide age-categorized data,
investigated the presence of multiple potential causes of
various pelvic symptoms without a specific focus on adeno-
myosis, diagnosed adenomyosis exclusively in a selected pop-
ulation of patients with endometriosis, and included cases
detected by surgical techniques. Articles without original
data (reviews, abstracts presented at meetings, case reports,
editorials, opinions, book chapters, letters, practice guide-
lines, study protocols, and commentaries) were not
considered.

Study selection and data extraction

Two reviewers (C.B. and V.B.) independently screened the
publications by reviewing titles, abstracts, and keywords.
The selected relevant articles were then retrieved to assess
their eligibility. Any disagreements were resolved through
discussion and, if necessary, consultation with a third adjudi-
cating reviewer (F.C.).

The following data were abstracted from each report and
tabulated using a standardized extraction form: first investi-
gator’s last name; year of publication; country; study design;
selection criteria; number and characteristics of participants
including age; definition of symptoms; imaging modality;
and adenomyosis diagnostic criteria. Moreover, the preva-
lence of adenomyosis in the study population was categorized
according to the two predefined age strata. Finally, the prev-
alence of adenomyosis was calculated in women with and
without endometriosis. In some cases, additional original in-
formation was requested from the investigators (20, 33-36).

Assessment of methodological quality

We appraised the methodological quality of the included
studies and their potential risk of bias using the Joanna Briggs
Institute Critical Appraisal Tool for Prevalence Studies (27).
Nine items are included in this checklist for studies reporting
prevalence data: “Was the sample frame appropriate to
address the target population?”; “Were the study participants
sampled in an appropriate way?”; “Was the sample size
adequate?”; “Were the study subjects and the setting
described in detail?”; “Was the data analysis conducted
with sufficient coverage of the identified sample?”; “Were
valid methods used for the identification of the condition?”;
“Was the condition measured in a standard, reliable way for
all participants?”; “Was there appropriate statistical anal-
ysis?”; and “Was the response rate adequate, and if not,
was the low response rate managed appropriately?” Four
alternative options, “yes,” “no,” “unclear,” and “not appli-
cable,” are possible for each question. One point was assigned
for each “yes,” and 0 point was assigned for each “no” or “un-
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clear.” Because question 9 was not pertinent to the studies
considered for this review, thus “not applicable,” the possible
summary score ranged from O to 8. The methodological qual-
ity of the included study was classified as “good” if the score
was 7 or 8, “moderate” if the score was 4-6, and “low” if the
score was <3 (37).

The assessment was performed independently by two re-
viewers (C.B. and V.B.). Any disagreement in the ascertain-
ment of the quality of evidence was discussed with a third
adjudicating reviewer (F.C.).

Data synthesis

Three meta-analyses were preplanned to pool the adenomyo-
sis prevalence data across the selected studies: the overall
weighted mean proportion of patients with adenomyosis in
the total population of individuals aged <25 years; the over-
all weighted mean proportion in the subgroup of individuals
aged <20 years; and the overall weighted mean proportion in
the subgroup of individuals aged > 20 years. For the compar-
ison of adenomyosis prevalence in the two prespecified age
strata, only studies with > 10 participants per age stratum
were included. Moreover, to evaluate the risk of endometriosis
in women with adenomyosis compared with those without,
we combined the odds ratio (OR) estimates from each study
using the inverse variance method according to the
random-effects model.

All analyses were performed using Metaprop, a command
implemented in Stata to compute meta-analysis of propor-
tions (38). The Freeman-Tukey arcsine square root transfor-
mation was applied to the data before pooling for meta-
analysis (39). Estimates of overall proportions and corre-
sponding 95% confidence intervals (CIs) were calculated us-
ing a random-effects model (40). The probability value of
the difference in adenomyosis prevalence between adoles-
cents and young women was indicated. The x* P values of
I statistic were also reported to evaluate the heterogeneity
of the estimates across studies. Two sensitivity analyses
were conducted by excluding the studies with outlier data
(19, 36).

RESULTS

The database search identified 980 records, of which 310 were
duplicates and 627 were removed during the title and abstract
screening. Of the 43 full-text articles assessed for eligibility,
37 were excluded for various reasons. Eventually, six studies
comprising 1,300 individuals met the original inclusion
criteria (19, 20, 33-36). The PRISMA 2020 flow diagram of
the literature search results and selection process is shown
in Figure 1 (27).

Study overview

Of the six included studies, three were retrospective cohort
studies (19, 20, 33), two were prospective cohort studies
(34, 35), and one was a cross-sectional study (36). Five
studies were conducted in Italy (19, 20, 34-36), and one
was conducted in France (33). Sample sizes ranged from 95
(35) to 371 (20) individuals. For one study (34), only data
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Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 (27) flow diagram of the literature search and study selection process.

Vercellini. Adenomyosis in young women. F S Rev 2025.

on women aged 18-25 years of age (n = 130), which were
provided by the investigators on request, were considered
for the present review. Therefore, the final study population
for this review consisted of 1,274 individuals.

The mean age of the subjects ranged from 17 (33, 35) to 23
(34) years. All (20, 33, 35, 36) or most (19, 34) participants had
dysmenorrhea, which was always measured using a visual
analogue scale. A current or past history of endometriosis was
an exclusion criterion in two studies (34, 35). Thus, only four
studies (19, 20, 33, 36) assessed the association between adeno-
myosis and endometriosis. Adenomyosis was diagnosed by US
in five studies (19, 20, 34-36), according to the original (9) or
revised (8) Morphological Uterus Sonographic Assessment
criteria in four studies (19, 20, 35, 36), and by MRI in one
study (33) on the basis of the recommendations of Bazot and
Darai (6).

The baseline characteristics of the included studies are
summarized in Table 1 (6-9, 19, 20, 33-36). The overall

methodological quality was considered “good” for four
studies (19, 20, 33, 34) and “moderate” for 2 (35, 36). Data
on the risk of bias assessment are reported in detail in
Supplemental Table 1, available online.

Primary outcome: prevalence of adenomyosis in
symptomatic adolescents and young women

Overall, adenomyosis was diagnosed in 224 (crude percent-
age, 17.6%) of 1,274 participants. The prevalence of adeno-
myosis ranged from 5.9% (19) to 46.0% (36), and the overall
weighted mean prevalence estimate of adenomyosis was
20.7% (95% CI, 11.5-31.6) with high heterogeneity (> =
94.8%, P<.00001; Fig. 2).

When two sensitivity analyses were performed by first
excluding the study by Martire et al. (19) and then the study
by Zannoni et al. (36), the prevalence rates of adenomyosis
were 24.5% (95% CI, 14.8%-35.7%) with high heterogeneity
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TABLE 1

Main characteristics of the selected studies assessing adenomyosis prevalence in symptomatic adolescents (midpoint of the study age range, < 20 years) and young women (midpoint of the study age
range, 220 years): literature data, 2015-2024.

Investigator

Martire
etal. (19)

Martire
et al. (20)

Millischer
etal. (33)

Pinzauti
et al. (34)

Vannuccini
et al. (35)

Year
2020

2023

2023

2015

2024

Country
[taly

[taly

France

[taly

[taly

No. of
patients

Study design

Retrospective 270
cohort
study

Retrospective 371
cohort
study

Prospective 308
cohort
study

Prospective 130°
cohort

study

Prospective 95
cohort
study

Vercellini. Adenomyosis in young women. F S Rev 2025.

Participants

Patients who
underwent US
evaluation for
different
indications;?
approximately
55% with
dysmenorrhea

Patients with
severe
dysmenorrhea

Patients with
severe
dysmenorrhea

Patients seeking
contraceptive
counseling
and US
evaluation;
approximately
80% with
dysmenorrhea

Patients with
dysmenorrhea
and/or HMB

Mean age, y
(range)

18.0 (12-20)

20.8 + 3 (12—
25)

174+£19
(12-20)

22.7°(18-25)

17.6 £3.2
(13-25)

Definition of symptoms
(measurement
methods)

Painful symptoms
defined as a VAS
score of >4

Severe dysmenorrhea
defined as a VAS
score of >7

Severe dysmenorrhea
defined as
menstrual pelvic
pain resistant to
NSAIDs; mean VAS
score of >7

Severity of pain
symptoms
evaluated by VAS.

Dysmenorrhea VAS
score of >7

Dysmenorrhea defined
as a VAS score of
>6.

HMB defined as a
PBAC score of
>100

Exclusion criteria

Pregnancy

Previous pelvic surgery

Current use of
hormonal
treatments

Pregnancy
Previous pelvic surgery

Pregnancy
Contraindications to
MRI
Obstructive mullerian
anomalies
Patients with only
suspected
superficial
endometriosis
Past or current history
of endometriosis
Uterine fibroids/benign
ovarian cysts/
endometrial
pathology
Current use of
hormonal
treatments or
medications that
affecting menstrual
cycle
Previous uterine
surgery
History of infertility
History of
endometriosis
Current use of
hormonal
treatments
Bleeding disorders
Uterine/ovarian tumors
Congenital uterine
anomalies

Diagnostic
modality

TVUS or TRUS

TVUS or TRUS

MRI

TVUS

TVUS or TRUS

Diagnostic criteria

Van den Bosch
etal. (9)

Harmsen et al. (8) and
Van den Bosch
et al. (9)

Bazot and Darai (6)

Exacoustos et al. (7)

Harmsen et al. (8)

MIINTY DILVINTLSAS
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(P = 93.0%, P<.00001) and 16.5% (95% CI, 9.5%-24.9%)
with high heterogeneity (I” = 91.9%, P<.00001), respectively
(data not shown).

Secondary outcomes: age-related prevalence and
association with endometriosis

Van den Bosch

Diagnostic criteria
Harmsen et al. (8) and
etal. (9)

The prevalence of adenomyosis was assessed in the two sepa-

pictorial blood loss assessment chart;

L2 5 rate and preplanned age strata. The study by Pinzauti et al.
§§ g e J (34) was excluded from the analysis of the adolescent sub-
& g 9 2E 3 group because it included <10 participants aged <20 years.
e % g The prevalence rates of individuals with adenomyosis were
2 110 (crude percentage, 12.9%) of 855 in the adolescent sub-
=}
. N = group (range, 5.9%-36.5%) and 110 (crude percentage,
& seul & 26.8%) of 411 in the young woman subgroup (range,
= < = . .
E =& 3; RS- 20.0%-56.2%). The overall weighted mean estimates of ad-
= e = wn c ¥ = .
s BE E'w =2 = 3 enomyosis prevalence were 16.9% (95% CI, 8.8%-27.0%; I’
% E‘g qg’% go % % = 91.2%; P<.00001) in the adolescent subgroup and 29.7%
55 9 g h
& 2580mG 3 g (95% CI, 17.5%-43.5%; I? = 85.6%; P=.0001) in the young
& % o woman subgroup (Figs. 3 and 4). The difference between
) > adolescents and young women in the overall weighted

%) P Yo}

E o g A mean prevalence of adenomyosis was not statisticall

L. I o = - p Y y

S < i £ & significant (P=.1090).

E E § Sy 8 £ g To further characterize our populations for the potential

2 2% %g = gs & association with endometriosis as a concomitant morbidity,

7.2 S8 o e . .

8 g E g 2% Sou the frequency of endometriosis in individuals with or without
% = ui'“ = S3ER adenomyosis was assessed as an exploratory analysis. This
D ®o O .« . . .

a e SE&E association was reported in four studies (19, 20, 33, 36). The
- ﬁg ;‘§ = risk of endometriosis in patients with adenomyosis was
go z i 52 significantly higher than that in patients without adenomyo-

(%] o
s g’ < 5182 sis, with a pooled OR of 3.39 (95% CI, 2.11-5.45;
3= 2 SETE Supplemental Fig. 1, available online). The heterogeneity be-
o a5 20 ’
= o =24 § tween studies was not statistically significant (P=.059), with
25:8 ORs ranging from 2.35 (19) to 5.63 (36).
& gigg
8 v £E8 32
g < >3
© = 282
== 2353 DISCUSSION
L g 2E 0 . T
El z£8E Main findings
o S £o2< . . .
I gg B On the basis of the results of the available prevalence studies,
" g g:;g approximately 1 in 5 adolescents and young women com-
ST e % @g plaining of severe dysmenorrhea had a US or MRI diagnosis
] '*i = Snie of adenomyosis. This estimate is higher than previously
5P§ 2 thought (2, 28, 29) and represents a novel epidemiological
s §§§§‘ scenario (32, 41). However, this overall prevalence was
@ g _ %_‘jﬁ%? observed in a subset of symptomatic individuals who most
g e =5 ¢ likely do not represent the general population from which
2 gvuw £8E2 they were selected.
o 2 L Q . . .
~ g s g.g N Interestingly, according to a recent meta-analysis, among
> TIESR 21 longitudinal studies evaluating 25,600 subfertile women,
- D w .
5 = Iz £5% s the overall pooled prevalence of adenomyosis was 10%, a
8 = 5 g g E g § finding that provides further relevance to the present results
EQEELS o (42)
- < gg >‘E 2 S . ) .
3 § g5 2% p 2 In the subgroup analysis, the overall weighted mean pro-
ég_%gg 8 portion of participants with adenomyosis was not signifi-
= 68282 £ cantly higher in young women than in adolescents,
: 3 2 % v % ééﬁ gv although the crude percentage estimate in the former sub-
= 2 2 50 §528 ¢ group (26.8%) was twice that in the latter (13.20%).
- ] (g &2 P g wr_?; ?‘j . .. . e . _
S <§ z 5 g3£25 & The pooled OR for endometriosis in participants with ad

enomyosis compared with those without adenomyosis was
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Study

Martire, 2020

Millischer, 2023

Martire, 2023

Zannoni, 2024

Vannuccini, 2024

Pinzauti, 2015

Overall (I"2=94.8%, p=0.0

ES (95% Cl) Weight
5.9 (3.7,9.4) 17.11
114 (8.3, 15.4) 17.19
18.1 (14.5, 22.3) 17.29
46.0 (36.6, 55.7) 16.04
27.4(19.4,37.1) 15.95
26.2 (19.4, 34.3) 16.41
20.7 (1.5, 31.6) 100.00

O o o — i ———— — — e — — ——— — e —— ——— ——

20

<>H |

I
40

Percentage

Overall weighted mean prevalence of adenomyosis in adolescents and young women. Studies were ordered by central point of age range and year

of publication. Literature data, 2015-2024.

Vercellini. Adenomyosis in young women. F S Rev 2025.

>3. The strength and consistency of the association across
different studies from independent research groups suggest
that the relationship between adenomyosis and endometriosis
may not be explained merely by selection bias and confound-
ing (40).

Interpretation

Understanding the origin of dysmenorrhea is of paramount
importance, especially in adolescents and young women,
whose complaints are generally normalized and dismissed
by both relatives and healthcare providers (14, 15, 21). Such
attitudes can have potential emotional, academic, employ-
ment, and social downstream consequences although at the
same time discouraging the initiation of appropriate special-
ized investigations and effective treatments aimed at
improving health-related quality of life (13, 14, 16-22, 41).
It has been reported that approximately two thirds of ad-
olescents with chronic pelvic pain harbor early-onset endo-
metriosis (13, 43). In this case, however, the symptoms may
be aspecific and affect the correct diagnosis (16, 17). More-
over, superficial peritoneal endometriotic implants may
escape detection on US and MRI (44). Conversely, adenomyo-
sis is associated with two specific symptoms, dysmenorrhea
and menorrhagia, and can be detected even in its early stages
when US and MRI are performed by expert observers using
updated equipment (3-5, 7).The main finding of the present

review should now mandate a systematic in-depth evaluation
of all adolescents and young women with otherwise defined
“primary dysmenorrhea” (13), with the precise aim of
excluding the presence of adenomyosis in addition to other
potential causes. Diagnostic and therapeutic measures for
secondary prevention of the disease have been proposed
recently (41). In particular, long-term, endocrinologic inter-
vention should aim at interrupting the estrogen-based in-
flammatory and fibrogenic mechanisms, limit pelvic
exposure to refluxing endometrial glands, stop repeated in-
flammatory events both at the endometrial-myometrial junc-
tion and on the peritoneal surface of pelvic structures, relieve
dysmenorrhea, and improve health-related quality of life (41).

The prevalence of adenomyosis was not significantly
different in the subgroup aged <20 years compared with
that in the subgroup aged >20 years. This may be partly ex-
plained by the high qualitative and quantitative heterogeneity
of the included studies. Although most enrollees reported
dysmenorrhea, the baseline criteria for participant selection
were different in two studies (19, 34), and the mean degree
of severity of dysmenorrhea was inconsistent across studies.
Moreover, the number of cases was generally limited. For
these reasons, the point estimates of individual studies were
highly heterogeneous, and the CIs were substantially wide.
In fact, a type II error cannot be excluded. If this is the case
and if, similar to endometriosis (45-47), adenomyosis is also
a progressive disease (48), early detection may allow timely

VOL. 6 NO. 1/ W 2025

7



SYSTEMATIC REVIEW
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secondary prevention with hormonal medications (41).
Theoretically, this could limit the risk of reduced fertility
and major obstetric complications later in life (49).

Finally, adenomyosis and endometriosis are both
menstruation-related disorders (50). Therefore, a strong asso-
ciation between adenomyosis and endometriosis whether on
the basis of shared risk factors or common pathogenic links
was expected (51-57). The pathogenic mechanisms that
may underlie the development and progression of
endometriosis and adenomyosis and their connection have
been extensively described in a previous review from our
group (39). Although this association is well known, our
confirmatory results should be considered robust because
they are based on consistent within-study comparisons,
which may limit selection and information bias, as well as
confounding. Moreover, the quantitative heterogeneity be-
tween studies was limited. This should support the validity
of the overall result.

Some investigators hypothesize that adenomyosis pre-
cedes the onset of endometriosis, suggesting a causal rela-
tionship between the two conditions (58, 59). Indeed, data
from recent studies (60, 61) and the results of a systematic re-
view of the available evidence (62) have shown that the
pattern of myometrial contractility is abnormal in patients
with adenomyosis and endometriosis. This dysperistalsis,
characterized by an increased frequency, duration, and inten-
sity of myometrial contractions, as well as a loss of physiolog-
ical directionality during the menstrual phase, with a
predominantly aberrant cervicofundal peristaltic wave
pattern (60-62), may favor transtubal reflux and ultimately
the development of endometriosis (39, 59, 63).

According to several investigators, the aforementioned
findings should be contextualized in a broader
evolutionary-biologic scenario, linked to the striking changes
in reproductive patterns that have occurred in the postindus-
trial era and the consequent impressive increase in the num-
ber of ovulatory menses (39, 64-68). If this is true, the
intramyometrial infiltration of basal endometrial cells
would be favored by the iterative uterine wounds at the
endomyometrial interface caused by monthly menstruation
(50, 69, 70).

Alternatively, or in addition to the aforementioned mech-
anisms, Bulun et al. (50) suggest that the endometrium from
patients with adenomyosis presents anomalies that may favor
the disease. In fact, somatic epithelial mutations and epige-
netic abnormalities in stromal cells would confer increased
survival and growth capabilities to the endometrial cells of
these individuals (50). In particular, identical KRAS mutations
were identified in adenomyotic and endometriotic lesions in
the same patients (71).

Strengths and limitations

This review was conducted and reported following the
PRISMA 2020 guidelines (26) as well as the specific recom-
mendations of the Joanna Briggs Institute for systematic re-
views and meta-analyses of prevalence studies (27). The
methodological quality of the included reports was appre-
ciable, and specific biometric techniques were used to
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generate aggregated weighted estimates of proportions
(27, 72).

A major strength of the review is that the diagnostic eval-
uation was always performed by highly expert and authorita-
tive examiners, according to standardized and internationally
adopted guidelines. When adenomyosis was diagnosed by
MRI, the images were evaluated independently and blindly
by two experienced radiologists according to strict published
criteria. This should greatly reduce the risk of misclassifica-
tion bias and raise the validity of the overall results. On the
other hand, because the studies were conducted at tertiary
referral centers, it cannot be excluded that the sample popu-
lation had an increased likelihood of adenomyosis also as a
result of self-referral for second opinions.

Only six studies recruiting a few hundred individuals
were included in the review. On the one hand, this is a limita-
tion; on the other hand, we consider that the awareness of ad-
enomyosis in adolescents has only recently increased, and we
believe that studies published more than a decade ago are
likely to be at high risk of information bias (1, 28, 29).

Another major limitation of the present review is that
five of the six included studies (19, 20, 34-36) are from a
single country, that is, Italy. Therefore, the external
validity of the findings may be limited, also considering
that the ethnicity of the participants, although not
described in detail, was presumably mainly of white
Caucasian origin (42). Despite these considerations, a very
high quantitative heterogeneity was observed across
studies. This may be explained by qualitative
heterogeneity, including the different mean ages of the
participants in the selected studies. Another issue may be
related by the different degrees of reported dysmenorrhea
among studies and among patients in the various studies.
Menstruation pain was generally measured with a visual
analogue scale, an objective and validated patient-reported
outcome that should ensure comparability across studies.
Nonetheless, the data included in our quantitative synthesis
represent the only available evidence on which to base path-
ogenic understanding and clinical decision-making.

CONCLUSION

The potentially progressive nature of adenomyosis and
endometriosis is now recognized (45-48). These “sister
entities” (50) can cause disabling pain, diminish health-
related quality of life, cause absenteeism and presenteeism
from school and work, and interfere with intimate and social
relationships and conception (13-22, 41). In fact,
gynecologists are all too often confronted with advanced
and complicated disease forms, likely as a consequence of
delayed diagnosis (15).

According to Munn et al. (27), systematic reviews of prev-
alence data can raise healthcare providers’ awareness of the
actual clinical impact of diseases, including symptoms, con-
ditions, and factors, and can inform research priorities.
Grimes and Schulz (73) emphasize that descriptive studies,
including cross-sectional prevalence studies, are useful for
trend analysis, healthcare planning, and hypothesis genera-
tion. In this regard, the findings of the present review should
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induce a high index of suspicion for adenomyosis in clini-
cians whenever an adolescent presents with chronic severe
dysmenorrhea and heavy menstrual bleeding and should
prompt a timely, thorough, and focused evaluation. More-
over, if early-onset adenomyosis is identified by US or MRI,
secondary prevention of disease progression and, possibly,
endometriosis development could be considered by suppress-
ing menses until conception is sought, thereby relieving
disabling symptoms and preserving future reproductive po-
tential (41).

Further rigorous prospective analytic studies are now
needed to better define the epidemiological patterns of adeno-
myosis in the postmenstrual decade in different population
subgroups. This may have both clinical and pathogenic impli-
cations (10). In particular, given the robust association with
endometriosis, whether a temporal relationship exists be-
tween the two disorders should be disentangled. In addition,
it would be valuable to investigate whether the strength of
the association with endometriosis varies according to the
type and severity of symptoms reported by patients with
adenomyosis.
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