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ABSTRACT The evaluation of endometriosis in an adolescent girl is a challenging topic. The initial stage of the disease and the limited
diagnostic instrument appropriate for the youth age and for its typical features can reduce the ability of the gynecologist. At
the same time, missing a prompt diagnosis can delay the beginning of specific and punctual management of endometriosis,
which could avoid a postponed diagnosis from 6 to 12 years, typical of adolescent girls complaining of dysmenorrhea. This
article aimed to answer all the potential questions around the diagnosis and management of endometriosis in adolescents
starting from a clinical case looking at the possible solution that is easily reproducible in the clinical practice. Journal of
Minimally Invasive Gynecology (2023) 00, 1—11. © 2023 Published by Elsevier Inc. on behalf of AAGL.
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after several years. The diagnosis of endometriosis in young
adolescent girls is particularly problematic and can be misun-
derstood even by the most meticulous gynecologist specialist.
Starting with the following clinical case, we discussed the pos-
sible management, easily reproducible, in an adolescent girl
with a clinical suspicion of endometriosis.

A 14-year-old girl was referred to a gynecologic consulta-
tion for dysmenorrhea. She is virgin and she had her first
period at the age of 12 years. She experiences dysmenorrhea
at grade 8 of 10 on the 10-point visual analog scale (VAS),
ovulatory pain (VAS 7), and localized and deep abdominal
tenderness (VAS 7). Regarding her menses, she has a normal
menstrual bleeding, while she reports period of constipation
and diarrhea. Clinical evaluation revealed no systemic dis-
ease and no previous surgery; her mother is taking a proges-
terone therapy for referred endometrioma and deeply
infiltrative endometriosis in the rectovaginal space evaluated
with noninvasive imaging. At physical examination, the
gynecologist found acne on her back and the abdominal
examination revealed mild tenderness in the low pelvic area.
Her body mass index is 24.9 kg/m? (height, 159 cm; weight,
63 kg). During her menstrual period, she often takes nonste-
roidal anti-inflammatory drugs (ketoprofen) and she often
misses days of school for dysmenorrhea. Trying to find a
possible explanation for her symptoms, her general practi-
tioner ordered a transabdominal ultrasound where the radiol-
ogist highlighted a 38-mm cyst on the left ovary with
ultrasound features suggestive of an endometrioma.

This articled aimed to answer all the potential questions
around the diagnosis and management of endometriosis in
the adolescence age and also debated the recommendations
of European Society of Human Reproduction and Embryol-
ogy (ESHRE) guidelines 2022 [1] and used the Grading of
Recommendations Assessment, Development, and Evalua-
tion (GRADE) scoring system.

Clinical Approach to the Adolescent Patient

Diagnostic delay especially affects adolescent patients
and initial evaluation is crucial.

The first assessment for all patients reporting of dysme-
norrhea or pelvic pain includes medical, gynecologic, men-
strual, family, and psychosocial history.

It is important to determine whether the patient has pri-
mary dysmenorrhea or additional symptoms suggestive of
secondary dysmenorrhea, given that endometriosis repre-
sents the main cause of secondary dysmenorrhea in adoles-
cents. According to ESHRE guidelines, suggestive
manifestations for endometriosis include early menarche,
severe dysmenorrhea, dyspareunia, abnormal uterine bleed-
ing (heavy or irregular bleeding), midcycle or acyclic pain,
resistance to empiric medical treatment (painkillers and
hormonal therapy), and gastrointestinal and genitourinary
symptoms (GRADE 1, strong recommendation).

Furthermore, clinicians have to investigate patient’s
absenteeism from school or from extracurricular activities

owing to pain symptoms with VAS [2], family history of
endometriosis, presence of obstructive miillerian anomalies,
and childhood sexual or physical abuse [3,4] (GRADE 2,
weak recommendation).

Physical Examination

Physical examination includes bimanual vaginal examina-
tion and inspection of vagina and cervix (rectal examination
in presexually active patients). Palpation of adnexal masses
and thickening or retraction of uterosacral ligaments (USLs)
and nodules in the rectovaginal septum may reveal endome-
triosis. According to ESHRE guideline, this procedure should
be discussed with the adolescents and her caregiver (Good
Practice Point [GPP]) because it is also useful to rule out
other causes of secondary dysmenorrhea and pelvic pain [5].

Reasons for diagnostic delay in adolescents with endo-
metriosis may be caused by normalization of menstrual
pain, fear of stigmatization regarding a gynecologic com-
plaint, and minimization of symptoms reported by patients
by medical professionals [6]. A recent study showed that a
social context that stigmatizes and dismisses menstrual
health, inequitable gender norms, and a lack of endometri-
osis knowledge really affect adolescents’ perception of
symptoms and ability of asking for help [7].

Educating not only clinicians but also patients regarding
the nature of adolescent pathologic pelvic pain is mandatory
to promote correct approach to this group of patients [8].
Parental modeling influences perception of pain and anxiety
in young patients, and this process also influences how they
report their symptoms [9]. Zannoni et al [ 10] suggest practi-
cal rules to early diagnose endometriosis in adolescents:
never underestimate the pain, consider endometriosis as
possible diagnosis, obtain an accurate history before per-
forming clinical evaluations, treat the pain, and plan fre-
quent follow-up visits to re-evaluate the patient.

Psychologic Impact of Pain in Adolescence

“I think I was about 14 years old when I had the symp-
toms. Yeah, lots and lots of pain and I couldn’t move. There
was always constant pain. I didn’t have a day without pain.
I used to have days off because of it. I just sat there and
could not move, and I cried.”

These are the words of a patient who was interviewed in
the study conducted by Moradi et al [11] in 2014, which
aimed to explore feelings linked to the presence of endome-
triosis in 3 groups of patients of different ages (16—24 years,
25—34 years, 35 years and older).

With respect to ESHRE guidelines, we underline that
endometriosis has an important physical and psychologic
impact in patients of all ages; however, adolescents repre-
sent a more delicate category, in which the pain typical of
the disease and the suffering linked to it intertwine in the
storm of emotions that characterizes adolescence. In their
study, Moradi et al [11] showed that affected teenagers
experience a worsening of the quality of life, especially in
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the psychologic, physical, relationship, and sexual/couple
life fields. Young patients with endometriosis often must
lessen physical activity and they are forced to spend a lot of
time in bed, resting, with feelings of helplessness. Further-
more, considering the social role attributed to sports, it is
not uncommon for them to feel out of the group and alone
[11]. Although it is less important in adolescence than in
adulthood, another important concern is relationship life. It
is precisely during adolescence, in fact, that first approaches
in the sexual field take place. The fear of feeling pain during
intercourses represents a cause for frustration to these girls
and sometimes it can be the cause of broken relationship
[11,12]. Education is an important issue that should not be
underestimated in affected teenagers. Zannoni et al [13]
conducted a survey among adolescents, showing a signifi-
cant association between severe dysmenorrhea and absen-
teeism from school, with the possibility of poor academic
performance. These factors are responsible for the develop-
ment of feelings of depression, low self-esteem, hopeless,
frustration, disappointment, fear, anger, and exhaustion
[7,11]. Moreover, addressing these issues represents a chal-
lenge because they often remain silent for feelings of
shame, as if it is normal for a teenager to experience during
menses [7], or, on the contrary, owing to poor support from
family members and doctors, even gynecologists, who do
not have adequate knowledge of this disease. It is important
to take proper care of these patients, reassuring them,
always giving elements of hope, and offering them, if possi-
ble, psychologic support. At the same time, it is necessary
to quickly obtain a correct diagnosis to administer adequate
therapy to control the symptoms.

Pathogenesis of Endometriosis in Adolescence

Over the years, many researchers tried to find a possible
explanation for the pathogenesis of endometriosis; coelo-
mic metaplasia, embryonic millerian rests, iatrogenic
implantation, vascular and lymphatic metastasis, the
genetic theory, and endometrial stem/progenitor cells repre-
sent different hypotheses besides Sampson theory, the clas-
sic retrograde menstruation, which is the most widely
accepted theory to explain the ectopic implantation of endo-
metrium [14]. In this context, adolescent and premenarcheal
endometriosis seem to be able to originate from different
mechanisms with respect to the adult form, which is mostly
linked with menstrual regurgitation. Documenting cases of
endometriosis in premenarcheal girls and not being able to
link it to retrograde menstruation theory, some authors tried
to explain its pathogenesis with coelomic metaplasia or
with embryonic miillerian rests stimulated by ovarian ste-
roids at menarche, an event marked by thelarche [15,16].
The existence of neonatal uterine bleeding (NUB) in
women have stimulated studies of Brosens et al [17] regard-
ing the pathogenesis of early-onset endometriosis. Vaginal
bleeding in neonate can present in 3% to 5% of cases on
days 3 to 5 of life, as found in the neonatal autopsy study of

Ober and Bernstein (1955), where only 5% of cases were
characterized by secretory and decidual changes in endome-
trium, linked to placental endocrine stimulus. NUB could
be described as a consequence of withdrawal of placental
progesterone, an event similar to the menstrual cycle [18].
The characteristic length of uterine cervix in neonates,
between 2 and 2.5 times that of the corpus, and its thick
mucus seem to cause functional obstruction and retrograde
outflow of endometrial cells, explaining the possible dis-
crepancy between NUB and the amount of real endometrial
sheddings in the peritoneal cavity, and the presence of
much earlier onset and more severe stages of endometriosis
in girls with obstructive miillerian anomalies [19]. Adoles-
cent endometriosis could arise from the shedding of endo-
metrial stem/progenitor cells into the peritoneal cavity
during the early neonatal period; these types of cells seem
to survive for many years in the absence of hormonal stimu-
lus; then under the action of estrogen, whose secretion pre-
cedes menarche, they develop through vascular endothelial
growth factor stimulation of angiogenesis, causing the for-
mation of premature florid hemorrhagic lesions and endo-
metrioma [20]. However, despite the presence of
epidemiologic and histologic studies that supports this path-
ogenetic relationships, conclusive evidence on the specific
pathogenesis of adolescent endometriosis, which could dif-
ferentiate it from the adult form, is still missing.

Painful Symptoms and Differential Diagnosis

On the basis of pathophysiology, dysmenorrhea is classi-
fied as primary dysmenorrhea (menstrual pain without
organic disease) or secondary dysmenorrhea (menstrual
pain associated with underlying pelvic pathology) [21].
Adolescent patients who report dysmenorrhea should be
evaluated for gynecologic and not gynecologic reasons of
CPP (GRADE 1, strong recommendation). Nongynecologic
origin of CPP is represented by gastrointestinal disease, uri-
nary tract disease, musculoskeletal syndromes, visceral
hyperalgesia, neurologic problems, and psychiatric comor-
bidity whereas CPP owing to gynecologic origin include
endometriosis, adenomyosis, fibroids, postoperative adher-
ence syndrome, pelvic inflammatory disease, ovarian mass,
hematocolpos owing to obstructive miillerian anomalies,
vulvodynia, and hydrosalpinxes. It is also important to
exclude an eventual pregnancy as cause of the symptoms
[22].

A multidisciplinary diagnostic approach should be con-
sidered for a complete evaluation of these patients as a
coexistence of more than one of the conditions mentioned
earlier [23]. Adolescent patients affected by dysmenorrhea
should be submitted to an accurate anamnesis paying atten-
tion to every aspect of the menstruation period such as age
at menarche, period characteristic in terms of duration of
bleeding, intervals between menses, and assessment of
menstrual flow (GRADE 1, strong recommendation). It is
important to register information about associated
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symptoms, such as pain, nausea, diarrhea, and fatigue, that
includes timing of onset, severity of pain, and effects on
daily activities [5]. Questionnaires may be helpful to iden-
tify adolescents at risk of developing endometriosis [10]. A
wide laboratory evaluation can be done, including complete
blood count with differential, C reactive protein, metabolic
panel, urinalysis with urine culture, urine or blood test for
human chorionic gonadotropin, and testing for sexually
transmitted infections [24]. Physical examination should
include abdominal and pelvic examination, even if a biman-
ual pelvic evaluation is not always tolerated for adolescents
who are not sexually active [3].

Imaging

Ultrasonographic evaluation: transabdominal rather than
transvaginal ultrasound (TVS) should be ordered in nonsex-
ually active adolescents. A transrectal approach may be
considered in adolescents with an intact hymen, given that
it is essentially atraumatic if performed carefully (GRADE
1, strong recommendation).

Three-dimensional ultrasound can be considered as the
gold standard to detect obstructive and nonobstructive
miillerian anomalies (GRADE 1, strong recommendation).

Magnetic resonance can be useful to detect obstructive
reproductive tract anomalies and to identify and character-
ize endometriotic lesions that are difficult to locate by ultra-
sound (GRADE 1, strong recommendation).

Computed tomography should be reserved for urgent
evaluation given concerns about radiation exposure
(GRADE 2, weak recommendation).

Differential Diagnosis with Gastrointestinal Pathologies

The incidence and prevalence of deep infiltrating endo-
metriosis (DIE) in adolescence is not known but it is proba-
bly not common [25]. Bowel complaints in adolescents
with endometriosis range from 2% to 46% [26], less fre-
quent than in adults [27]. We know that in adult women
with endometriosis, irritable bowel syndrome (IBS), a
chronic condition of the large intestine caused by visceral
hypersensitivity, is 5 times more frequent than the general
population [28]. Standard endometriosis therapy and spe-
cific IBS dietary measures, such as the low fermentable oli-
gosaccharides, disaccharides, monosaccharides and polyols
diet [29], are known to improve bowel complaints. Unfortu-
nately, we do not have data for the adolescents: it is likely
that mild symptoms may be correlated to IBS as well,
whereas very severe bowel symptoms might point to severe
bowel endometriosis.

When an adolescent complains of bowel symptoms, the
physician must also take into consideration several organic
gastrointestinal pathologies. Nearly 20% of inflammatory
bowel diseases are diagnosed in children and adolescents
[30], often with more severe presentations including puberty
and growth delay, weight loss, bloody diarrhea (the most
common presentation of ulcerative colitis), and, in one-

quarter of patients, extraintestinal symptoms (i.e., arthralgia,
aphthous ulcers, erythema nodosum). Fecal calprotectin is a
useful screening tool [31], but all children with suspicion of
inflammatory bowel diseases should undergo a complete
endoscopic evaluation, including ileocolonoscopy and upper
gastrointestinal endoscopy with multiple biopsies for diagno-
sis. Imaging is also required for possible involvement of
small or proximal large intestine in Crohn disease [32].
Celiac disease prevalence in childhood and adolescence is
1% to 3% of the general European and US population [33],
>40% presenting with features other than the classic gastro-
enterologic ones (chronic diarrhea and undigested food in the
stool), for example, hypothyroidism, diabetes, chronic ane-
mia, and delayed menarche [34]. Diagnosis requires the pres-
ence of duodenal villous atrophy. Most patients have
circulating antibodies against tissue transglutaminase; human
leukocyte antigen typing is useful as a rule-out test [35]. In
children, European guidelines allow a diagnosis without a
duodenal biopsy provided that strict symptomatic and sero-
logic criteria are met [36]. Less frequent causes of intestinal
symptoms in adolescents are Meckel diverticulum [37] or
subacute/chronic appendicitis [38].

Differential Diagnosis: Miillerian Anomalies

Congenital uterine anomalies may lead to symptoms that
often overlap with the clinical manifestations of endometri-
osis, such as CPP, dysmenorrhea, and prolonged or abnor-
mal bleeding at the time of menarche.

The true incidence of reproductive tract anomalies is
estimated to affect approximately 5.5% of women [39].

Such anatomic problems result in outflow tract obstruction
with pain or nonobstructive outflow tract without pain. They
present across a spectrum, ranging from abnormality of the
hymen to an abnormality of the uterus [40,41]. Congenital
uterine anomalies that obstruct or partially obstruct the flow
of menses include noncommunicating functioning uterine
horn, uterine duplication with an obstructed hemivagina, uter-
ine septum with an obstructed hemivagina, and imperforate
hymen [5,41]. Nonobstructive anomalies include Mayer-
Rokitansky-Kiister-Hauser syndrome (uterovaginal agenesis)
and miillerian-renal-cervical syndrome (uterovaginal agene-
sis, renal agenesis or ectopy, vertebral anomalies) [40].

Nonobstructive morphologic variations in anatomy of
the uterus and vagina are commonly asymptomatic. They
are not associated with abnormalities of the external genita-
lia and therefore are typically not diagnosed during routine
physical examination. When these anomalies do cause
symptoms, they may be minor causing difficulty with men-
strual hygiene or more significant such as primary amenor-
rhea and dyspareunia [40].

Obstructive defects can present with primary amenor-
rhea and with progressively worsening episodes of pelvic
pain. On initial imaging, a mass caused by the obstruction
is often noted. Obstructive defects are generally diagnosed
several years after menarche; owing to the fact that there is
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a menstrual flow and because dysmenorrhea is fairly com-
mon in teenagers, this combination of symptoms often leads
to a diagnostic delay.

Given that CPP, dysmenorrhea, dyspareunia, and reproduc-
tive disorders are common symptoms of endometriosis, a dif-
ferential diagnosis is strongly needed. Moreover, an association
between obstructed miillerian anomalies and the development
of endometriosis has been reported in 40% of cases. According
to Sampson’s theory [42], pelvic distortion and obstructive
miillerian anomalies may favor large amount of retrograde
menstruations that may increase the severity of endometriosis.

Pelvic examination is the first step in the evaluation of a
symptomatic adolescent, but it may be challenging in a
young girl. First, it is important to rule out obstructive out-
flow tract anomalies by inspection of external genitalia. In
nonobstructive anomalies, pelvic examination shows nor-
mal external genitalia and a normal hymen. If a genital
exam is tolerated, no vaginal opening is discovered. Pelvic
ultrasound is usually the first line in diagnostic testing when
evaluating for an obstructive or a nonobstructive miillerian
anomaly (GRADE 1, strong recommendation). The use of
magnetic resonance imaging (MRI) has become the gold
standard as a tool in accurately outlining uterine presence,
size, and anatomy and other associated anomalies (kidneys,
spinal cord) [5,43] (GRADE 1, strong recommendation).

Differential Diagnosis: Recurrent Infections

A dysbiotic gut or genital microbiota is associated with
multiple gynecologic conditions, with mounting data sup-
porting an association between the microbiome and endo-
metriosis and infertility. These microbiomes likely play a
role in the gut-brain axis, which further supports a putative
association with the spectrum of symptoms associated with
endometriosis, including infertility and CPP [44].

Endometriosis seems to be associated with elevated lev-
els of Proteobacteria, Enterobacteriaceae, Streptococcus,
and Escherichia coli across various microbiome site [45].

Laboratory and clinical studies demonstrate that there
are indeed differences in the microbiome composition of
hosts with and without endometriosis.

Therefore, a laboratory evaluation can be done, includ-
ing complete blood count with differential, C reactive pro-
tein, metabolic panel, urinalysis with urine culture, and
testing for sexually transmitted infections.

Differential Diagnosis: Adenomyosis

Adenomyosis is known to be a common disorder of the
uterus, and it is linked with a spectrum of symptoms and
clinical signs, such as heavy menstrual bleeding, dyspareu-
nia, dysmenorrhea, pelvic pain, and infertility [46].

Adenomyosis is characterized by the presence of ectopic
endometrial epithelial cells and stromal fibroblasts in the
myometrium, in which they lead to hyperplasia and hypertro-
phy of smooth muscle cells surrounding them. Several

hypotheses on the pathogenesis of adenomyosis were made
in earlier days, including invasion of the endometrium into
the myometrium, stem cell metaplasia in the myometrium,
retrograde menstruation in which endometrial cells penetrate
into the myometrium through the serosa, and others [47].

The prevalence of adenomyosis among women repre-
sents an issue frequently discussed among gynecologists:
the prevalence based on hysterectomy samples reports
ranges between 14% and 57% [46].

Other studies suggest that adenomyosis affects clinically
20% of women, but is more common among perimen-
opausal and multiparous women, whereas fewer cases of
adenomyosis in adolescents and prepubescent girls have
been observed [48]. According to a recent study [49],
adenomyosis is not only a pathology of adult life but
involves young patients mostly in a mild to moderate form
with potential clinical implications. The diagnosis is feasi-
ble through a noninvasive way with ultrasound and a proper
management can be set. Adenomyosis may reveal itself in
diffuse or focal forms, such as myometrial cysts or adeno-
myomas. In evaluating a symptomatic adolescent girl,
although it may be a rare condition, it is mandatory to
exclude or to confirm the diagnosis of adenomyosis [48].

Considering the possible coexistence of pelvic endometri-
osis and adenomyosis [50], the clinical steps to the diagnosis
may be the same: an abdominal and pelvic examination, in
which we can find an enlarged uterus and tenderness, and
transvaginal (in sexually active patients) or transrectal ultra-
sound evaluation with a 3-dimensional probe and volume
contrast imaging, which are preferable compared with the
transabdominal approach, especially in differential diagnosis
with uterine fibroids (GRADE 1, strong recommendation),
whereas MRI and computed tomography could be intended
for those cases where the ultrasonography cannot be per-
formed or in doubtful cases, always after ultrasounds [51].

There are numerous ultrasonographic features that have
been linked to adenomyosis: an irregular or interrupted
junctional zone, myometrial “cysts,” subendometrial lines
or “buds” presence of fan shaped shadowing, uterine wall
asymmetry, an increased myometrial vascularity, and an
enlarged uterus [51]—all these characteristics are sugges-
tive but not conclusive for the diagnosis of adenomyosis.

Concerning therapy, we must consider that, in adolescents,
the main goal is preserving fertility. The right therapeutic
approach, whether pharmacologic or surgical, must evaluate
the severity of the symptoms, the feasibility of a hormonal
therapy, and the possible coexistence of pelvic endometriosis.

Role of Imaging to Suspect Endometriosis in
Adolescence

Transabdominal Ultrasound

The first step in the diagnostic process investigating a
puberal patient who is suspected of having endometriosis is
the ultrasonographic approach. However, most of these
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teenagers are presexually active, and this point is an impor-
tant limitation to transvaginal method. In these cases, the
transabdominal or transrectal examinations were suggested.

Ultrasound examination is commonly performed in the
lower abdominal wall using a well-filled but not overdis-
tended urinary bladder as a sonographic window. To opti-
mally distend the bladder, fluids might be administered
intravenously. Alternatively, the bladder might be catheter-
ized and filled retrogradely via gravity with sterile saline.
These 2 methods could speed up the evaluation times, par-
ticularly helpful in an emergency such as an access in the
emergency department for an acute pelvic pain. Care should
be taken not to overdistend the bladder because overdisten-
tion can displace the ovaries from the field of view and dis-
tort the uterine contour [52]. The study is usually obtained
with a 3.5-MHz probe.

The value of the transabdominal imaging is limited.
Many studies have shown that the efficacy of this method
on detecting different localization of endometriosis is lim-
ited, except for the endometriotic cysts [53]: the abdominal
ultrasound is able to diagnose ovarian endometriotic cysts
or endometriomas but is not useful for nonovarian endo-
metriotic lesions [54]. In particular, the diagnosis of superfi-
cial endometriosis, which is one of the most common
localizations in the adolescent patient, is a very difficult
goal to reach with this diagnostic method [4]. Hence, it is
important to stress the concept that a normal pelvic ultra-
sound does not exclude a diagnosis of endometriosis [5].
When the clinical aspect leads the clinician to suspect a
posterior involvement, transvaginal (if the patient has
achieved a sexual activity) or transrectal ultrasound may be
more helpful in identifying deep endometriotic nodules or
adherent ovaries, especially if performed by an experienced
operator [10].

TVS and Transrectal Approach

Considering the features of adolescent population and the
need of noninvasive instrument in the diagnosis and in the
management of endometriosis, we can understand the impor-
tance of an appropriate method for the evaluation of the dis-
ease in adolescent girls. In literature, TVS is considered the
first-line imagine technique in the assessment of different
types of endometriotic lesions, such as superficial and deep
peritoneal endometriosis and ovarian endometriosis [55]
(GRADE 1, strong recommendation). The use of TVS can
often be impossible in adolescent girls for their virginity or
vaginal pathology as hypoplasia or agenesis, but transrectal
sonography can be considered an optimal alternative. The
use of MRI if the patients or their parents are opposed or
unconvinced to this approach (GPP) was recommended.
With the patient in left lateral decubitus or supine position,
we can insert the transvaginal probe into the rectum and
advance until the midline image of the uterine cervix is visu-
alized on the longitudinal plane. Moving the transducer along
its longitudinal axis and rotating it in different planes, we can

evaluate the uterus, parametria, vagina, bladder, and rectum
[56]. Transrectal sonography (TVR) technique allowed to
obtain clearer and more defined images of the pelvic anat-
omy with respect to transabdominal sonography and to MRI,
as evaluated by confrontation with anatomic situation
observed during surgeries [56]. TVR has been studied for the
evaluation of rectovaginal endometriosis and more in general
of the posterolateral parametria. For the first time, Ohba et al
[57] used transrectal ultrasonography for the assessment of
endometriosis in USLs, and they found a correlation between
thickened, irregular nodules in USL, tenderness in the para-
cervical region on rectal examination, and presence of endo-
metriotic lesions on USL confirmed during laparoscopy.
Comparing transrectal detection of rectovaginal endometri-
osis and histologic findings of women subjected to surgery
for suspected endometriosis, they found a 97% of sensitivity
and 96% of specificity of TVR in the diagnosis of rectovagi-
nal endometriosis, but also a perfect precision in the evalua-
tion of deep endometriotic infiltration of USL [56]. With the
aim of studying the endometriosis gastrointestinal involve-
ment, Koga et al [58] compared characteristic images of rec-
tosigmoid endometriosis obtained by TVR with histologic
findings, and they underlined the benefit of this technique in
the diagnosis and management of rectosigmoid DIE.

Considering literature and clinical experience, transrec-
tal ultrasound can be considered a safe, useful, specific, and
sensible tool for the evaluation and management of adoles-
cent girls with endometriosis [59,60].

Role of MRI in Adolescence Endometriosis

Nowadays, the diagnosis of endometriosis has a diagnos-
tic delay of 6 to 7 years [61]. This delay is prolonged in
adolescent patients with endometriosis, because dysmenor-
rhea is very common in teenagers and, at the same time, the
gynecologic examination and ultrasound evaluation may be
difficult. In consideration of these limitations, MRI is a non-
invasive tool that can be very useful to detect the disease
and its manifestations, given that it is a nonoperator-depen-
dent technique.

However, MRI is a second-level examination, and it can-
not be indicated as first choice to evaluate the disease
(GRADE 1, strong recommendation). There is still no con-
sensus about the indications to perform an MRI.

Even if ultrasound is the best technique that can be used
to study endometriomas, MRI allows to distinguish between
superficial implants and endometriotic cysts and can pro-
vide additional information in the case of atypical lesions to
exclude elements of malignancy [62]. It may be useful in
the study of DIE [63]. In fact, MRI shows high accuracy in
detecting anterior and posterior endometriosis and anterior
locations can be evaluated with the use of urographic
sequences [64]. The European Society of Urogenital Radi-
ology developed a standard protocol for the use of MRI to
study endometriosis [63], which defines the possible use of
both 1.5T (Tesla) and 3T magnet and remarks the necessity
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of the administration of antiperistaltic agent before the
patient examination.

Normally, at MRI, imaging features of endometriomas
are high signal intensity at T1-weighted and T2-weighted
sequences, which persists in fat-suppressed T1-wighted
images [65]. Moreover, the study of the ovaries cannot be
separated from the evaluation of the fallopian tubes, espe-
cially in young patients with a desire of pregnancy in the
future. Endometriomas can be associated with the presence
of hematosalpinx, a dilated tube with hemorrhagic content,
that appears in MRI as an hyperintensive image on TI-
weighted sequences [66,67].

T2 nonfat-saturated sequences are required to evaluate
the anatomic characteristics of endometriosis and to detect
fibrotic component of endometriotic implants, whereas T1
fat-saturated sequences are necessary to identify the bloody
foci that characterize active lesions. The characteristics of
imaging features of endometriotic lesions in MRI include a
low signal intensity in the T1- and T2-weighted sequences
for fibromuscular component, hyperintensity on T2-
weighted sequences for the glandular component, and alter-
ations in T1-weighted sequences for the chronic bleeding.

Fat suppression is necessary for differential diagnosis
with teratomas, which are very common in young patients
[68]. Furthermore, the chronic bleeding that characterizes
endometriomas may create an image of “shading” (a varia-
tion in T2-weighted sequences), which is very helpful to
rule out hemorrhagic cysts where shading is not present
[69,70]. When all these features are present, the sensitivity
and specificity of the diagnosis using MRI are 90% and
98%, respectively [68]. Finally, in the case of atypical
lesions, the use of intravenous contrast is mandatory to
exclude malignant cysts.

In the presence of intestinal and urinary symptoms in
adolescence, MRI represents an opportunity to study the
anterior and posterior compartment. The most severe forms
of deep endometriosis are located in the intestinal and uri-
nary tracts [71,72]. Normally, these lesions show a marked
hypointense signal in T2-weighted images, owing to the
presence of the fibrotic tissue.

Finally, it would not be correct to exclude the presence
of adenomyosis in adolescents with CPP and dysmenorrhea.
In fact, although adenomyosis is normally described in
older women, some authors reported its presence even in
teenagers [73].

The diagnostic criteria for adenomyosis include unifor-
mity of the junctional zone, thickness of the junctional zone
>12 mm, and focal areas in the myometrium that are not
well demarcated on T2-weighted images [74].

Medical Treatment in an Adolescent Patient

The goals of medical therapy in the adolescent patient
include symptomatic relief, suppression of disease progres-
sion, and protection of future fertility [5]. The patient and
her family should be involved and adequately counseled in

the choice of the therapy according to the need of contra-
ception, contraindications to hormones, and potential
adverse effects of different medications. Dysmenorrhea in
adolescents is commonly treated empirically with nonste-
roidal anti-inflammatory drugs and/or combined oral con-
traceptive pill, and both primary and secondary
dysmenorrhea could respond to this therapy (GPP). No evi-
dence is shown between different nonsteroidal anti-inflam-
matory drugs and combined oral contraceptive pills [75].
Continuous rather than cyclical oral, vaginal, or estro-pro-
gestinic patch therapy is preferred to achieve an adequate
atrophy and decidualization of the endometriotic lesions If
there is no symptom relief after 4 months of continuative
empiric therapy, a surgical approach could be suggested
[75].

ESRHE guidelines advise clinicians treating women
with endometriosis to prescribe hormonal contraceptives or
progestins to reduce endometriosis-associated pain
(GRADE 1, strong recommendation). However, among the
plethora of hormonal contraceptives available today, there
is a lack of clear data on which specific preparation should
be used according to the type of endometriosis and age of
the woman being treated, to achieve targeted therapy.

Progestins suppress the pituitary-ovarian axis, causing
anovulation, pseudodecidualization, and atrophy of the
eutopic and ectopic endometria. They also modulate the
immune response by reducing inflammation. Progestin-
only therapy includes different formulations [76]:

® Oral: dienogest 2 mg/day [68] and norethindrone ace-
tate 15 mg/die [77], both effective and well tolerated in
adolescents; in particular, dienogest is effective for the
treatment of endometriosis, reducing the dimension of
endometriotic foci and their vascularization and
decreasing endometriosis-related CPP combining sev-
eral beneficial effects of the 19-norprogestin and pro-
gesterone derivative classes, including high specificity
for the progesterone receptor and negligible binding
affinities for estrogen, androgen, glucocorticoid, and
mineralocorticoid receptors. In addition, it has proges-
togenic and antiestrogenic effects on both eutopic and
ectopic endometria [78].

® Subcutaneous implant of etonogestrel, used success-
fully but with limited experience in adolescents [79].

® Intrauterine device: levonorgestrel-releasing intrauter-
ine system could be a valid option in older and sexually
active adolescents, especially if it is inserted during a
laparoscopy for endometriosis as long-term mainte-
nance [80].

Oral administration is to be preferred to long-term one,
to stop therapy if side effects arise: weight gain, bloating,
depression, and irregular bleeding. However, the real limit
of progestins use in adolescents seems related to a possible
reduction of bone mineral density, partially reversible after
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their suspension, which may interfere with the peak of bone Is There a Place for Surgical Treatment?
mineralization [76].

The use of gonadotropin hormone-releasing hormone
agonists is acceptable in adolescents only if the patient with
known endometriosis is refractory to other medical thera-
pies or surgical treatments (GRADE 2, weak recommenda-
tion). Their effectiveness is caused by the suppression of
the hypothalamic-pituitary axis, which results in a hypoes-
trogenic environment. The side effects include hot flashes,
headaches, sleeping difficulties, mood swings, depression,
and vaginal dryness. Therefore, an add-back therapy, typi-
cally norethisterone acetate (5 mg/d) or tibolone (2.5 mg/
d), vitamin D, and calcium, along with appropriate monitor-
ing of bone mineral density is mandatory [81]. The use of
gonadotropin hormone-releasing hormone agonists for girls
younger than 16 years is generally discouraged owing to
their permanent effects on bone density. Because of its
androgenic and potentially irreversible side effects, danazol
has very limited utility for endometriosis treatment, espe-
cially in young patients [76].

There is not a single best treatment for endometriosis in
adolescents: therapy must be tailored to the patient to
achieve a good quality of life.

Proposed decisional algorithm to be used in adolescent patients with suspected endometriosis. MRI = magnetic resonance imaging; VAS = visual analog
scale.

The surgical removal of an endometrioma in an adoles-
cent girl should be considered in the case of progressive
enlargement of the ovarian cyst or persistence of pain
symptoms despite hormonal treatment or in case an ovarian
malignancy cannot be ruled out at ultrasonographic evalua-
tion or MRI (GRADE 2, weak recommendation). The goal
of surgery should be to remove all the visible disease to
restore normal anatomy [5]. In the treatment of the ovarian
cyst, it is of paramount importance to adopt all surgical
strategies for the preservation of ovarian reserve. In case
the stripping technique is used, the correct cleavage plane
between the cyst and the ovary must be correctly identified
to minimize bleeding and to preserve as much ovarian tis-
sue as possible. When necessary, hemostasis must be
achieved by very selective pinpoint cauterization of bleed-
ing vessels or by means of re-approximation of ovarian
edges by atraumatic sutures not involving the ovarian hilus.
Alternatively, the vaporization of the cystic capsule by
means of a carbon dioxide laser has been recently proposed
to minimize ovarian damage [82]. It is important to be
aware that endometriotic implants in adolescent girls may

l' Decisional algorithm Case: A 14-year-old virgin girl with:

severe dysmenorrhea (VAS 8),

ovulatory pain (VAS 7),

deep abdominal tendemess (VAS 7).

Normal menstrual bleeding,

period of constipation and diarrhea.

Assumption of nonste roidal ant- inflammatory drugs and she
often misses days of school for dysmenorrhea.

Ultrasonographic luatk Differential diagnosis (gastrointestinal
(TA+TRUS when possible) pathologies, miillerian anomalies, odk yosis)
l Inconclusive Ultrasound
Ultrasound suggestive for endometriosis I | MRI suggestive for endometriosis
counselling
I Medical therapy I

T

Improvement of symptoms l I No benefits/: g of symp! ]

Surgery
Follow-up Follow-up
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frequently present as shiny peritoneal vesicles, the so-called
clear lesions. The lack of surgical identification of these
lesions in young women can result in delayed diagnosis and
treatment, with worsening of life quality [83,84]. However,
the use of radical excisional surgery for superficial endome-
triosis may increase extensive adhesive formation, and it
should not be used in the adolescent population [85] (GPP).

Surgery for endometriosis in adolescents may be as effective
for treating pelvic pain as in the adult population [86]. On the
contrary, an increased rate of recurrent disease 5 years after sur-
gery has been reported in young women compared with the
adult population. The authors hypothesized that the higher rate
of recurrence for early-onset endometriosis may be caused by
higher levels of plasmatic estrogens or a more aggressive nature
of the disease. However, no predictive factors for endometriosis
recurrence could be identified [87]. Accordingly, it has been
observed that postoperative recurrence of ovarian cysts and
pain symptoms is as high as 40% to 50% at 5-year follow-up in
young women without hormonal therapy [88]. Because
repeated ovarian surgeries can be harmful on ovarian reserve
and hormonal therapy can prevent endometrioma recurrence,
all adolescents should undergo medical treatment after surgery
until they have completed child bearing [5].

In women with severe symptoms, particularly those with
ultrasound sign of DIE, nerve-sparing and vascular sparing
surgical approach could be useful to restore the anatomy
and to improve the quality of life [89], whereas in adoles-
cent patients offering surgery owing to CPP to provide a
histologic disease diagnosis is no longer considered appro-
priate. According to recent studies [90,91], in young women
the endometriotic lesions are often small; in particular, iso-
lated disease findings, mostly small USL thickening, mild
adenomyosis, and small endometriomas, are common fea-
tures of endometriosis associated with severe dysmenorrhea
in young patients. Therefore, surgery should only be per-
formed in clinically necessary cases, such as in young
patients who are not responding to medical therapy.

Conclusion

Endometriosis in adolescent patients is a challenging
problem presenting clinical and pathologic differences
compared with premenopausal women. The delay in diag-
nosis should cause a worsening of the disease inducing
chronicity of the painful symptoms. This article aimed to
propose the possible clinical approach for endometriotic
adolescent patients (Fig. 1).

Awareness among adolescents, parents, and their health-
care providers about endometriosis represents a crucial
point to facilitate a proper treatment and appropriate clini-
cal follow-up. Medical therapy is the first choice for symp-
tomatic  endometriosis in  adolescent  population,
considering the surgical approach only for selected cases or
for patients unresponsive to medical treatment. Probably,
the early diagnosis and the use of adequate medical thera-
pies should result in less extensive surgery in the adult life.
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