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Abbreviations

AAP Atypical AntiPsychotics
ACTH Adrenocorticotropic hormone
AMH Anti-Mullerian hormone
BCM Body cellular mass
BIA  Bioelectrical impedance assessment
BMD Bone mineral density
BMI Body mass index
CCK CholeCystoKinin
CNS Central nervous system
CRH Corticotropin-releasing hormone
CVD Cardiovascular disease
DM Diabetes mellitus
DXA Dual energy X-ray absorptiometry
D2 Dopamine receptors 2
E2 Estradiol
FHA Functional hypothalamic amenorrhea
FMR1 Fragile X mental retardation protein
FSH Follicle stimulating hormone
fT3 Free thyroxine 3
fT4 Free thyroxine 4
GALT Galactose-1-phosphate-uridyl-transferase
GLP-1 Glucagon like peptide-1
GnRH Gonadotropin-releasing hormone
HRT Hormone replacement therapy
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IBD Inflammatory bowel disease
IGF-1 Insulinlike growth factors-1
LH Luteinizing hormone
MRI Magnetic resonance imaging
PCOS Polycystic ovary syndrome
POI Premature ovarian insufficiency
PRL Prolactin
SLE Systemic lupus erythematosus
TIDA Tubero infundibular dopaminergic neurons
TRH Thyrotropin-releasing hormone
TSH Thyrotropin stimulating hormone
T2DM Type 2 diabetes mellitus

7.1  Pathophysiology of Post-menarche Menstrual Function

Girls, during adolescence, go through the maturation of a complex endocrinological 
system, which involves the hypothalamus, the pituitary gland, the ovaries and their 
interactions. All the above should lead to a healthy reproductive function, but it 
doesn’t occur immediately, so, in postpubertal girls we can find frequent menstrual 
disorders like polymenorrhea and oligomenorrhea (Tables 7.1 and 7.2) [1–4].

Menstrual irregularity is virtually always the result of anovulatory cycles. However, 
the opposite is not always true monthly, menstrual regularity does not necessarily 
indicate underlying regular ovulatory cyclicity. Within 1 year after menarche, men-
strual regularity approximates adult standards in most girls, although there is consid-
erable interindividual variation in the time it takes for menstrual cyclicity to mature [1, 
4]. Average menstrual cycle length is 21–45 days in 75% of girls 1 year post-men-
arche, and further 5% falls within these bounds for each of the following 3 years [5, 
6]. During the first 2 post-menarcheal years, about half of menstrual cycles are anovu-
latory, but the duration half of these anovulatory cycles is 21–45 days [2, 3, 6].

Functional immaturity
Central (hypothalamic) Physical/emotional stress

Low energetic intake
Chronic diseases
CNS organic pathology

Prolactin excess
Ovary PCOS

Hormone secreting ovarian cysts
POI

Endocrinopathies Hypo/hyperthyroidism
Adrenogenital syndrome
Cushing syndrome

Internal genitalia Uterine synechiae
Acquired vaginal stenosis

Pregnancy

Table 7.1 Pathogenesis 
of menstrual disorders in 
girls

F. Pampaloni and P. Mertino



119

Thus, normal menstrual frequency is much greater than ovulatory frequency. 
Within the first 5 gynecological years, 95% of menstrual cycles lasts 21–40 days, 
and about 75% of cycles are ovulatory; over the next several years the mature 
menstrual pattern is established with approximately an 80% ovulatory rate. 
During the following years the menstrual pattern is mature, and consequently 
ovulatory, in about 80% of cases [2, 3, 6]. As earlier age of menarche is associ-
ated with earlier ovulatory maturation, the opposite applies and late maturation 
[7]. Normally adolescent anovulation causes only minor menstrual cycle irregu-
larity (Table 7.3).

7.2  Functional Immaturity

Normal, pubertal maturation, menstrual function requires a series of neuroendo-
crine steps involving numerous districts of the body that can provide a physiological 
latency. Ovarian follicular structures, i.e., granulosa cells and theca cells, may expe-
rience a period of mild dysfunction due to the immaturity of their cross-talk mecha-
nisms and, probably, to the elevated stimulus on the ovary by physiologically 
increased insulin concentrations. In these cases of functional immaturity, androgen 
production by thecal cells (mainly androstenedione) is increased but their aromati-
zation in estradiol is reduced, leading to a delay in follicular maturation with oligo-
menorrhea as clinical manifestation.

7.3  Functional Hypothalamic Amenorrhea (FHA)

FHA includes all clinical conditions characterized by stress, low energetic intake, 
intense physical activity, and chronic disease affecting metabolic homeostasis.

Table 7.2 Definitions

Secondary amenorrhea Absence of bleeding in girls >180 days, Europe
Absence of bleeding in girls >90 days, USA

Oligomenorrhea Intervals between cycles >45 days (gynecological age > 2 years)
Less than 8 cycles per year

Polymenorrhea Intervals between cycles <21 days

Table 7.3 Normal period

What is a normal 
period?

Menarche before 15
Last 1 week or less
21–45 days from the first day of one period to the first day of the next 
period
During bleeding, the girl fills less than one pad per hour

Reproduced with permission from [8]
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7.3.1  Mean Pathogenic Mechanisms

In a dangerous, acute situation the production of norepinephrine (also responsible for 
the feeling of fear) from locus coeruleus starts. In the same time, norepinephrine 
increases production of CRH with activation of hypothalamus–pituitary–adrenal axis 
and of sympathetic autonomous nervous system. The answer to stressing stimuli is 
mediated by β-endorphin, even if modulated by genetic variables. All physiological 
functions not fundamental for survival are restricted, as the ovarian function. The 
anatomic and functional proximity between GnRH-gonadotropin axis and CRH-
ACTH axis allows rapid short inhibitory mechanisms on reproductive function in 
response to stress hormone hyperproduction. In a chronic stress state, the answer to 
chronic stimuli is modulated by feedback of rearrangement, acting through the same 
pathway of increased limbic–hypothalamic–pituitary–adrenal axis activity [9] and 
reduced central gonadotropin-releasing hormone (GnRH) drive [10–12].

Of note, stress and its resulting hormonal changes could trigger either undernu-
trition or overnutrition, depending on fuel availability, attitudes about food, and 
dietary behaviors such as bingeing, purging, overeating, or restricting. The answer 
to hormonal stress depends on age and weight, for this reason in adolescence it is 
stronger than in adults.

The energetic homeostasis is another crucial point to allow physiological reproduc-
tive function. Vagal nerve is the principal nervous input to central nervous system 
(CNS); this nerve is connected to gastric distension and cholecystokinin (CCK) and 
glucose production. Peripheral endocrine signals are various: leptin and adiponectin 
are signals produced by adipose tissue acting as feedback on hypothalamic nuclei regu-
lating feeding and reproductive control. On the contrary, ghrelin, produced by cells of 
stomach fundus, is a short-term signal of energetic request. Both leptin and ghrelin play 
their role, respectively inhibitory and stimulating on appetite center, through arcuate 
nuclei, probably through pro-opiomelanocortin and the peptides derived from its cleav-
age. The feedbacks from other peripheral hormones produced by gastrointestinal tract 
are integrated at hypothalamic level: Peptide YY, GLP-1, Insulin, and Pancreatic poly-
peptide. These peripheral endocrine messages mix their information to hypothalamus 
with central afferences (as endocannabinoids and oxytocin).

The inhibitory effect of energetic deficit on hypothalamic function is a key point 
in menstrual dysfunctions of adolescent athletes, due to strenuous exercise some-
times associated to inadequate energy intake. This can be expressed by inappropri-
ate luteal phase, anovulatory cycles, oligomenorrhea, or secondary amenorrhea. It 
is important to keep in mind that the same endocrine system that binds energetic 
restriction and menstrual alteration produces effects on bone turnover, increasing 
reabsorption and reducing neoformation in the adolescent age, causing a problem in 
reaching or maintaining peak bone mass.

Amenorrhea, low bone density, and eating disorders, the so-called “Athletic 
Triade,” expose these girls to high risk of stress fractures. Stress fractures are nor-
mally not due a single traumatic event, but to multiple bone stresses. The bones 
most frequently interested are tibia, metatarsi, and navicular, due to their particular 
exposure to micro traumatic events.
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7.3.2  Diagnosis

Functional hypothalamic amenorrhea is a diagnosis established after exclusion of 
other conditions having similar manifestation. The diagnostic workup should be 
based on the history of menstrual disorders. In the majority of cases normal menses 
with ovulatory cycles are followed by gradual loss of ovulation, then the menses 
become rare till they completely disappear. A lack of menarche can also be the main 
manifestation of FHA in early pubertal girls (Chap. 2). A careful clinical history is 
essential for identifying these patients; familiar osteoporosis, low birth weight, 
bowel malabsorption, previous fractures, late menarche, and low sun exposition are 
also important factors for bone mineral density deficiency; the number of hours of 
physical activity per day or week, eating diary, and menstrual diaries are also useful. 
Family conflicts, problems with the peers, school difficulties, and stressful events 
should also be investigated. The measure of height and weight and body mass index 
(BMI) is fundamental. DXA (Dual energy X-ray Absorption) and BIA (Bioelectrical 
Impedance Assessment) are useful tools to assess body composition. The imped-
ance assessment is based on low frequency electric energy modifications passing 
through the body. The attenuation (resistance) is mainly due to the presence of 
water, which is mainly related to muscle mass. This exam primarily evaluates hydra-
tion and nutritional state. Generally, a good hydration should be around 60% and 
lean mass 78–80%. The measure of fat mass is indirect and for this reason is not 
totally reliable. Athletic girls often present reduced levels of intracellular water due 
to thermoregulation induced by physical effort. The body cellular mass (BCM) 
expresses the metabolically active part of the body: a cutoff level of 7 is considered 
expression of undernutrition. The DXA total body is a more precise mean of study-
ing body composition, even if it is expensive and minimally radiant. It consents the 
evaluation of Bone Mineral Density (BMD) using references for age. Ultrasound 
pelvic is a useful complementary examination because endometrial thickness is an 
indirect measure of estradiol levels. Ovary echo-structures can be extremely vari-
ous: multi-follicular or micro-follicular with low vascularization to color Doppler 
(Table 7.4).

We can use progesterone challenge test to check the endometrial estrogenization 
[13]; performing the test blood sampling for hormonal profile can take place during 
bleeding. In the past medroxyprogesterone acetate 10  mg for 10  days has been 
extensively used: menstrual bleeding could be expected with an endometrial thick-
ness >6 mm. Nowadays micronized progesterone 100 mg/day twice/day for 10 days 
is preferred, but it doesn’t exist yet a definition of endometrial thickness related to 
the bleeding answer.

Table 7.4 Endocrine clues 
of FHA

Plasmatic cortisol towards elevated value
LH towards low level with FSH and PRL within normal range
IGF-1 towards low level
fT3 towards low level, fT4 and TSH within normal range
Insulin towards low level with normal glucose levels
FSH and PRL in the normal range
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7.3.3  Management

Treatment of menstrual disorders, and secondary amenorrhea resulting from hypo-
thalamic disorders should be aimed at the elimination of the primary cause, i.e., a 
decrease in psycho-emotional strain, avoidance of chronic stressors, reduction of 
physical exercise level, or optimization of BMI in patients who lose weight [14].

A cognitive-behavioral therapy can be proposed to help coping with stress 
response or modifying habits related to diet and physical exercise, working on body 
image difficulties or problem-solving skills. A reduction of stress response and the 
restoration of metabolic equilibrium is the main street to resume normal menses and 
ovulation. Usually, menstrual function resumes spontaneously as a result of lifestyle 
modification or of environmental changes (e.g., changing school).

If menses do not resume after a period of 6 months or primary causative treat-
ment is not possible, e.g., in competitive athletes or ballet dancers, neutralization of 
hypoestrogenism consequences especially unfavorable effects on bone metabolism 
becomes the main issue. Hormonal preparations should be introduced into thera-
peutic protocol on an individualized basis; the patient’s expectations with regard to 
treatment outcomes should also be considered. In situations with long-lasting low 
energy intake, the bone sparing effect of estroprogestins is probably ineffective.

7.4  Chronic Diseases

Systemic diseases affecting metabolic homeostasis can induce menstrual dysfunc-
tion and bone impairment.

Congenital bile atresia: Rare, inflammatory damage to intra-extra hepatic bile 
ducts with bile tree sclerosis and narrowing up to obliteration.

Celiac disease: The disease is an immune-mediated inflammatory enteropathy 
triggered by gluten exposure in genetically susceptible individuals. It has a high 
prevalence approaching 1% but it is very poorly diagnosed. The enzyme transgluta-
minase, through deamidation, modifies gluten, so the protein is presented like an 
antigen and triggers a systemic inflammatory reaction. Several studies have shown 
that celiac disease, mostly if not recognized, can impair women’ reproductive life 
eliciting delayed puberty, infertility, amenorrhea, and early menopause [15]. 
Therapy is a gluten-free diet.

Systemic lupus erythematosus (SLE) is an autoimmune disorder; during its active 
phases, it may affect the hypothalamic–pituitary functioning and reproductive 
health status. Additionally, cyclophosphamide treatment can affect gonadal func-
tion [16].

Inflammatory bowel disease (IBD) is an autoimmune disease related to individ-
ual genetic susceptibility, modifications of gut microbiota, and trigger events that 
modify the physiological immune barrier inducing an inflammatory chronic condi-
tion. Menstrual disorders occur commonly in women with Crohn’s diseases, linked 
both to malabsorption and to the elevated inflammatory reaction, present even in the 
years preceding the diagnosis. In these patients, we prefer the use of progesterone 
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with natural estrogen rather than hormonal contraceptive due to theirs higher level 
of thromboembolic risk, related to pathology. The treatment of the underlying con-
dition is the main therapeutic aid.

Chronic kidney disease: Girls with kidney dysfunction often experience men-
strual disorders especially patients in dialysis. Malnutrition and modification in 
body composition are probably the main pathogenetic factors. As a treatment it is 
possible to use progesterone or progestins.

7.5  Hyperprolactinemia

An increase in circulating prolactin (PRL) levels may reveal itself with menstrual 
disturbances. 5.5% of menstrual dysfunction in adolescents are due to hyperprolac-
tinemia. Hyperprolactinemia is not a unique disease per se; rather, it has multiple 
etiologies [17–19] (Table 7.5).

PRL size is heterogeneous in terms of circulating molecular forms. The predomi-
nant form in healthy subjects and in patients with prolactinomas is monomeric 
PRL. Dimeric or big PRL (45–60 kDa), and big-big PRL or macroprolactin (150–
170 kDa) correspond to less than 20% of the total PRL Though still controversial, 
studies indicate that macroprolactin has both low bioactivity and bioavailability 
[20–23], thus explaining why most patients with increases in macroprolactinemia 
lack typical symptoms related to hyperprolactinemia [22–24].

Considering prevalence, prolactinoma is the most common cause of chronic 
hyperprolactinemia, followed by drugs stimulating PRL production, pseudoprolac-
tinoma, pregnancy, and primary hypothyroidism.

Prolactin secreting pituitary adenomas or prolactinomas represent the most com-
mon type of pituitary adenoma (about 40%) being the main cause of pathological 
hyperprolactinemia [17–19]. Pituitary adenomas secreting PRL can be distin-
guished in micro if they are <10 mm and macro if they are bigger than 10 mm.

The term pseudoprolactinoma is comprehensive of all compressive situations 
that disrupt or reduce inhibitory connections (Tubero Infundibular Dopaminergic 
neurons or TIDA) between hypothalamus and pituitary. They may be not function-
ing adenomas, tumors as craniopharyngiomas, traumatic lesions, infective, infiltra-
tive or vascular pathologies that reduce the hematic flow or directly damage the 
neurovascular bundle.

Table 7.5 Causes of hyperprolactinemia

Pituitary macro/microadenoma PRL secretion or multiple endocrine secretion
Pseudoprolactinomas Tumors, infiltrative lesions, vasculitis, traumatic 

outcomes
Hypophysitis lymphocytic autoimmune Consequence of inflammatory process
Empty sella syndrome
Primary hypothyroidism
Idiopathic
Drugs
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Autoimmune lymphocytic hypophysitis is generally the consequence of an 
inflammatory process affecting the whole gland or only the infundibular-posterior 
region, with autoimmune partial parenchyma destruction and consequent hypofunc-
tion. It can alter menstrual cycle both through with hyperprolactinemia and low 
level of FSH and LH.

A primary empty sella syndrome is characterized by the increase of cerebrospi-
nal fluid through a hole in the sella diaphragm, with compression of pituitary paren-
chyma. It is often asymptomatic, but it can sometimes appear with hyperprolactinemia 
and intracranial hypertension. Secondary empty sella is mainly related to 
hypophysitis.

In case of untreated primary hypothyroidism, we can register an increase of pro-
lactin due to drag effect of TRH.

We define an idiopathic hyperprolactinemia if specific causes are not evident and 
the imaging is negative; in about 30% of cases, the levels of the hormone will rees-
tablish spontaneously.

A high level of prolactin due to drugs is very common in the adolescent girls. 
Drugs act through different mechanisms: increased transcription of PRL gene 
(estrogens), antagonism of dopamine receptor (risperidone, haloperidol, metoclo-
pramide, domperidone, sulpiride, etc.), dopamine depletion (reserpine, methyl-
dopa), inhibition of hypothalamic dopamine production (verapamil, heroin, 
morphine, enkephalin analogs, etc.), inhibition of dopamine reuptake (tricyclic 
antidepressants, cocaine, amphetamine, monoamine oxidase inhibitors), inhibition 
of serotonin reuptake (opiates, fenfluramine, fluoxetine, sibutramine), etc. [19, 
26–31].

Among antipsychotics, the most frequently involved are haloperidol, pheno-
thiazine, and risperidone, while tricyclic drugs are the main observed among the 
antidepressants. Other studies [26] found the following rates of hyperprolac-
tinemia associated with each therapeutic drug class: 31% neuroleptics, 28% 
neuroleptic-like drugs, 26% antidepressants, 5% H2-receptor antagonists, and 
10% other drugs. The newer atypical antipsychotics (AAP) are characterized by 
increased antipsychotic efficacy, and fewer neurological and endocrine related 
side effects as compared to classical antipsychotic drugs. With the exception of 
risperidone, amilsulpride, and molindone that are often associated with high PRL 
levels [32], most of AAP elicit poor hyperprolactinemic response or no hyperp-
rolactinemia at all [28]. Furthermore, addition of drugs like quetiapine and 
aripiprazole has been shown to reverse the hyperprolactinemia induced by other 
AAPs [29].

The evaluation of drug-induced hyperprolactinemia can be challenging; it is 
noteworthy to consider the concomitance of a pathologic cause. In an ideal situ-
ation, if the severity of the disease consents and is corroborated by a psychia-
trist, it is recommended to perform repeated PRL measurements after 
discontinuing the medication for at least 3–4  days. When drug withdrawal is 
unsafe, an MRI should be performed to rule out a sella mass. If drug-induced 
hyperprolactinemia is confirmed, the switch to an alternative medication is the 
safer option [25, 30].
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7.5.1  Diagnosis

The diagnosis of hyperprolactinemia is based on repeated findings (two at least) of 
an increase of PRL serum concentration (above 25 ng/ml or 600 UI/l in women). 
Blood samples should be collected in the morning in the patient in fasting state, who 
should be in a comfortable setting after a good night’s sleep at least 2–3 h after wak-
ing up (samples drawn earlier may show sleep-induced peak levels). The TSH and 
IGF-1 dosage is a useful tool to confirm the diagnosis. Magnetic resonance imaging 
(MRI) with gadolinium as a contrast mean virtually visualizes all macroprolactino-
mas (diameter ≥10 mm) and pseudoprolactinomas, as well as most microprolacti-
nomas (diameter <10 mm) [32–34]. In case of macroprolactinomas is worth a check 
of visual field.

7.5.2  Therapy

D2 receptor agonists induce the inhibition of stored PRL and the reduction of its 
synthesis and secretion through suppression of gene. A daily dopamine agonist 
administration can produce side effects such as nausea and vomiting; for these rea-
sons it is worth starting with the lowest dose, monitoring the hormone plasma lev-
els. Bromocriptine is less effective in adolescent microadenomas. Cabergoline is the 
drug of choice because it is characterized by a long half-life, low clearance and 
enterohepatic circulation.

The treatments with dopaminoagonist could, even if rarely, cause cardiac valves’ 
lesions, so an echocardiogram in prolonged treatments is recommended. In patients 
with hyperprolactinemia, we can use also oral estroprogestin. In case of no symp-
toms, with negative imaging, the necessity of therapy is under debate.

7.6  Secondary Menstrual Disorders

In case of Congenital Adrenal Hyperplasia, menstrual cycles are irregular for higher 
levels of progesterone in follicular phase.

Cushing Syndrome is not so common in adolescent period and it is characterized 
by high level of cortisol. An increase in free urinary cortisol is required for the 
diagnosis.

7.6.1  Dysfunctional Thyroid

Hashimoto’s thyroiditis (HT), the most common autoimmune thyroid disease at any 
age, is often associated with other autoimmune diseases.

Girls with hypothyroidism suffer from menstrual irregularity three times more 
than general population. In hypothyroid patients, TRH increases stimulation of both 
TSH and PRL and a deficit in LH production with inadequate luteal phase has also 
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been observed; reduction of SHBG, estradiol and testosterone circulating levels 
reduce endometrial growth.

In case of hyperthyroidism, we can find higher level of estrogen due to increase 
of SHBG and heavy menstrual bleeding.

7.7  Premature Ovarian Insufficiency (POI)

Numerous studies are available on the pathophysiology of premature ovarian insuf-
ficiency (POI). Spontaneous POI involves the precocious cessation of normal ovar-
ian function, causing infertility, menopausal symptoms, and general health concerns. 
It affects approximately 0.1% of women under 30 years [35, 36].

There are multiple etiologies for primary POI, including genetic, autoimmune, 
and idiopathic presentations, but also iatrogenic related to chemotherapy or radia-
tion, or pelvic surgery.

In adolescent girls, gonadal dysgenesis revealing after menarche is a frequent 
cause of gonadal defect (see Chap. 4). The most common genetic cause of POI is 
Turner syndrome, affecting about 1: 2500 girls [37] characterized by aneuploidy of 
X chromosome. But spontaneous 46, XX POI with ovarian insufficiency in girls 
with normal karyotype is frequent and related to various gene mutations related to 
X chromosomes or to autosomes.

A premutation in the Fragile X Mental Retardation 1 (FMR1) gene is responsible 
for an estimated 2–5% of cases of isolated sPOI and 14% of familial sPOI cases [37, 
38]. The FMR1 gene contains a polymorphic trinucleotide (CGG): more than 200 
CGG repeats cause fragile X syndrome, the most common heritable form of mental 
retardation. The FMR1 gene premutation, which may expand to the full mutation 
across generations, contains 55–199 CGG repeats, and entails about 24% risk of 
developing POI in carriers [37].

Approximately 4% of sPOI cases are due to lymphocytic autoimmune oophoritis 
caused by autoimmunity against steroidogenic cells, a process that may affect func-
tion of both the ovary and the adrenal glands [39, 40].

Classic galactosemia (ORPHA-79239) is caused by deficient activity of 
galactose- 1-phosphate uridyl transferase (GALT), as a result of mutations in the 
GALT gene located on chromosome 9p13. GALT is the second of the three enzymes 
in the Leloir pathway, the main pathway of galactose metabolism. The incidence of 
classic galactosemia varies between 1:16,000 [41] and 1:60,000 [42] in Western 
countries. Galactose is needed for energy metabolism and glycosylation of complex 
molecules. It may be derived from exogenous (dietary) sources, most importantly 
lactose from dairy products, or endogenous production. Deficiency of the GALT 
enzyme leads to accumulation of galactose and its metabolites and results in sec-
ondary glycosylation abnormalities. Patients usually present in the first weeks of 
life with signs of liver and renal disease, cataracts, and an Escherichia coli sepsis. 
Diagnostic tests include elevated galactose and galactitol in body fluids, elevated 
Gal-1-P in erythrocytes, severely diminished enzyme activity in erythrocytes, and 
mutations in the GALT gene. A galactose-restricted diet quickly resolves the early 
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signs, but cannot prevent the development of later-onset complications, such as cog-
nitive impairment, neurological sequelae, bone health abnormalities, and, in female 
patients, POI with subsequent infertility. Although POI in classic galactosemia rep-
resents a major concern for these patients and/or their parents [43], there are no 
published recommendations concerning fertility preservation in this group [44].

Symptoms of POI differ between affected women, varying from subfertility, to 
early development of irregular menstrual cycles and infertility, to primary amenor-
rhea and absence of spontaneous puberty [45]. The cause of POI in classic galacto-
semia is not yet understood. Several mechanisms have been postulated, including 
direct toxicity of metabolites (i.e., galactose-1-phosphate), altered gene expression, 
or aberrant function of hormones and or receptors due to glycosylation abnormali-
ties [46–49]. It is also possible that not one, but several mechanisms act in unison to 
cause POI in classic galactosemia.

In general, POI can be caused by either the formation of a smaller primordial 
follicle pool or more rapid loss of primordial follicles [45] and there is evidence for 
both mechanisms in classic galactosemia. In classic galactosemia, there is some 
evidence that the follicle pool at birth is as large as in girls without this disease [44].

An immune-mediated premature ovarian insufficiency could be associated in some 
case of thyroidits immune-mediated, Addison and dyabets and many others immune-
mediated disease. Many targets have been identified in the ovary: steroid secretion, 
gonadotropin, and oocyte. Many of the health complications associated with POI are 
directly related to ovarian hormone deficiency, primarily estrogen deficiency. They 
include menopausal symptoms (hot flashes, night sweats, insomnia, dyspareunia, 
decreased sexual desire, and vaginal dryness), decreased bone mineral density (BMD) 
and increased risk of fracture, infertility, increased risk of mood disorders, namely, 
depression and anxiety, cognitive decline, sexual dysfunction, increased rates of auto-
immune disease, increased risk of cardiovascular disease, increased risk of type 2 
diabetes mellitus (T2DM) or pre-DM, and dry eye syndrome [39].

7.7.1  Diagnosis

The most commonly applied definition of POI is 4 months of amenorrhea, with 
serum levels of FSH greater than 40 IU/L on two occasions. Dosage of FSH >30 
UI/l twice, even if an FSH level >15 UI/l in adolescent, is already significant for an 
ovarian damage. The level of anti-mullerian hormone (AMH) produced by granu-
losa cells follicle can give us an estimate of ovarian reserve.

Pelvic ultrasound is useful to measure ovarian volume and to perform the antral 
follicle count. Ovarian volume in these patients is reduced, and cutoff is <6 cm3; 
antral follicles are those with diameter between 2 and 10 mm; in a normal condition 
they should be between 3 and 8 per ovary. The minimum amount in both ovaries is 
10 antral follicles.

In case of autoimmune etiology, we must check autoantibodies. Generally, we 
check autoantibodies directed to ovarian cell, against thyroglobulin, TRH, adrenal 
cells, and gastric mucosa.
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In these patients it is also important to measure basal bone mineral density (espe-
cially in patients treated with chemotherapy during infancy), and to propose specific 
counseling for bone loss prevention: physical activity, diet, and vitamin D supple-
mentation if required.

Genetic counselling, extended to other familiar, is particularly useful in case of 
FMR1 premutation; but it could be of interest also in X aneuploidies or other known 
mutations.

In subjects with previous antineoplastic treatment a thorough clinical and labo-
ratoristic evaluation, considering also thromboembolic risk, is mandatory before 
choosing the hormonal therapy. A cardiological evaluation after chemotherapy in 
case of use of cardiotoxic drugs is also advised. In subjects recovered from Hodgkin 
disease extended to mediastinal area, we recommend strict mammary control for the 
well-known higher risk of breast cancer after radiotherapy.

If it is possible for a very precocious diagnosis we can suggest the patient an 
oocyte cryopreservation.

In case of POI, the communication of the diagnosis with the patient is very heavy, 
because they often do not accept their condition and can remove the information we give 
them. In our experience the possibility of a psychological counselling is precious.

7.7.2  Therapy

It is widely accepted that the mainstay of treatment of POI is hormone replacement 
therapy (HRT). The choice of HRT should closely mimic normal ovarian steroid 
hormone production and provide sufficient levels of E2 to reduce menopausal symp-
toms, maintain bone density, minimize psychologic impacts of estrogen deficiency, 
and protect against early progression of CVD and dementia [37]. In these patients it 
is very important for a very precocious start of hormonal therapy for ensuring a cor-
rect genital tropism and minimizing endothelial dysfunction due to hypoestrogen-
ism. For these patients, especially those with presumptive autoimmune disorder, the 
possibility of pregnancy is very low but it exists and we have to inform them about it.

We usually prescribe oral or transdermal estradiol; the transdermal route is more 
advisable if a minimal venous risk is suspected. Risk of venous thromboembolism 
is increased by oral estrogen compared with transdermal estrogen use [35, 50–53].

An adequate dosage for estradiol in this age range is about 75–100 mcg transder-
mal and 1.5–2 mg per os daily. The individual variability of absorption, especially 
for oral route, is very wide. So we suggest to check the clinical answer through 
ultrasound examination evaluating uterus dimension and endometrial thickness and, 
in some cases, the dosage of 17 β estradiol in precocious follicular phase.

The progestin component of HRT for women with POI should be cyclical and 
will protect the endometrium by inducing regular withdrawal bleeds. Natural pro-
gesterone or dydrogesterone is preferable because of the low metabolic impact. 
HRT should be continued until the age of natural menopause, at which time the dose 
may be tapered to postmenopausal levels or stopped, depending on a woman’s spe-
cific risks and needs.
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Abbreviations

ADH Anti diuretic hormone
ALMI Appendicular Lean Mass Index
AMH Anti-Mullerian hormone
AN Anorexia nervosa
ARFID Avoidant/restrictive food intake disorder
ARP Agouti-related protein
BCMI Body Cell Mass Index
BIA Body impedance assessment
BMC Bone mineral content
BMD (areal) Bone mineral density
BMI Body Mass Index
BN Bulimia nervosa
CCK Cholecystokinin
DSM Diagnostic and statistical manual of mental disorders
DXA Dual X-ray absorptiometry
ED Eating disorders
FFM Fat free mass
FSH Follicle-stimulating hormone
FT3 Free 3-jodo-thyronin
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Gh Growth hormone
GI Gastrointestinal
GLP-1 Glucagon-like peptide 1
GnRH Gonadotropin-releasing hormone
IGF-1 Insulin-like growth factor
IGFBP Insulin-like growth factor binding protein
LH Luteotropic hormone
NPY Neuro peptide Y
PP Pancreatic polypeptide
REE Resting energy expenditure
SGOT Serum glutamic oxaloacetic transaminase
SHBG Sex hormone binding protein
SRIs Serotonin reuptake inhibitors
TBW Total body water

8.1  Definition and Pathogenesis

There is increasing evidence that distress about shape and weight, behaviours of 
food restriction, and loss of control over eating are more common than previously 
thought in very young people [1]. The epidemiology and the real impact of these ED 
behaviours in pre-adolescents and adolescents is probably not clear because it is 
partially an underground phenomenon. Moreover, different behaviours such as food 
avoidance, strenuous exercising, and bingeing episodes are often mixed, so our cur-
rent diagnostic categories could not be sensitive enough for this age group. For a 
general diagnostic framework, we refer to the DSM5 criteria [2] summarized in 
Table 8.1.

In adolescents strictly selective food intake, recurrent functional gastrointestinal 
symptoms impairing normal feeding and physical activity measured on estimated 
caloric intake are very common behaviours. Therefore, they often move in a “grey 
area” of eating disorders, sometimes presented as healthy habits, more difficult to 
discover.

From the point of view of the gynaecologists, the identification of an ED is piv-
otal in clinical situations where the reduced energy availability disrupts 
hypothalamus- pituitary-ovarian axis function inducing pubertal delay or amenor-
rhoea. It is important to stress that all eating disorders, especially bingeing, are 
associated with later overweight and gaining weight could promote the clinical 
expression of a polycystic ovary syndrome. The emergence of these disorders is 
mainly the consequence of several promoting factors acting during infancy, pubertal 
development, and early adolescent years. The knowledge of different pathogenic 
and risk factors is important to orient the history taking. Various studies have put in 
evidence the possible genetic transmission of vulnerability to ED, so girls coming 
from family where restrictive disorders or bingeing or struggling for being over-
weight are common are at risk for unhealthy relation with feeding. Recent 
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evidences pointed out the possibilities of epigenetic modifications occurring in the 
intrauterine life or related to adverse events in childhood. Sexual abuse, maltreat-
ments, and neglect are frequent in the history of subjects with emotional feeding and 
tendency to loss of control [3, 4]. The genetic background and the family climate 
influence the development of typical personality traits that in subjects with tendency 
to restrictive eating are shyness, insecurity, cognitive rigidity, perfectionism, and 
respect for rules. In subjects with tendency to bingeing, depressed mood, low self- 
esteem, high stress reactivity are described. The comorbidity with anxiety disorders 
is elevated in all the cases. The increase of steroid hormones in post-pubertal years 
seems to facilitate the clinical expression of ED, with a critical peak between 13 and 
17 years. Social pressure on thinness and fitness play a major role in the spread of 
attention to body image and caloric control. The current feminine dominant models 
ever-present in the messages of the mass media and the social networks magnify the 
difficulties with the changes of body image typical of adolescence.

Table 8.1 DSM5 criteria for ED

Anorexia nervosa (AN) Persistent restriction of energy intake leading to 
significantly low body weight.
Intense fear of gaining weight or of becoming fat or 
persistent behaviour that interferes with weight gain.
Disturbance in the way one’s body weight or shape is 
experienced, undue influence of body shape and weight on 
self-evaluation, persistent lack of recognition of the 
seriousness of the current low body weight.

Bulimia nervosa (BN) Recurrent episodes of binge eating: eating, in a discrete 
period, an amount of food that is definitely larger than most 
people would eat with a sense of lack of control over eating 
during the episode.
Recurrent inappropriate compensatory behaviour to prevent 
weight gain (self-induced vomiting, misuse of laxatives, 
diuretics, or other medications, fasting, or excessive 
exercise).
Self-evaluation is unduly influenced by body shape and 
weight.

Binge eating disorder (BED) Recurrent episodes of binge eating not associated with the 
recurrent use of inappropriate compensatory behaviours.
Binge Eating Disorder is associated with more subjective 
distress regarding the eating behaviour

Avoidant/restrictive food intake 
disorder (ARFID)

Persistent failure to meet appropriate nutritional and/or 
energy needs associated with:
  Significant loss of weight or failure to achieve expected 

weight gain or faltering growth in children
  Significant nutritional deficiency
  Dependence on enteral feeding or oral nutritional 

supplements
  Marked interference with psychosocial functioning

Other specified feeding or eating 
disorder (OSFED)

Atypical Anorexia Nervosa: all criteria are met, except 
despite significant weight loss
Night Eating Syndrome: Recurrent episodes of night  
eating (…)
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The hypothalamus-pituitary centres are highly sensitive to energy availabil-
ity. The evolution in all living beings has selected homeostatic mechanisms to 
avoid reproduction in circumstances at risk of failure. In humans, several sophis-
ticated feedback mechanisms (Fig. 8.1) link growth, pubertal maturation, and 
menstrual function to signals coming from fat, GI tract, and stress response 
activation, in order to consent ovarian activity only when a metabolic equilib-
rium is present [5–7]. The same mechanisms, with similar thresholds, control 
the neo-apposition of bone mass and consequently reduce bone turnover. 
Oestrogen deficiency and hypercortisolism promote bone resorption. Physical 
hyperactivity, use of SRIs, specific nutritional deficiency, and genetic predispo-
sition are additional pathogenic factors. These adaptive repercussions of energy 
deficiency are particularly evident in very young girls during puberty or in the 
first years of gynaecological age [8].

For the following hormones, a key role in response to food restriction is well 
documented in human beings:

 1. Leptin a protein hormone [9] produced by adipocytes in a pulsatile fashion regu-
lates food intake at hypothalamic level stimulating the production of anorexi-
genic hormones (NPYY, ARP) and indirectly inhibits the production of GnRH 
during pubertal maturation (threshold effect) and during the fertile period of life. 
This hormone displays multiple regulatory functions on ovarian folliculogenesis, 
bone marrow, bone turnover, and on liver triglycerides metabolism.

 2. Ghrelin an orexigenic peptide [10] produced by specific cells in stomach and duo-
denum increases hunger and stimulates food intake. It acts on neuropeptide NPY 
and, unlike many other endogenous peptides, is able to cross the blood–brain 

Peripheral adaptation to low
energy intake

Activation of:
CRH-ACTH-cortisol
AVP- Autonomic nervous system
GhRH inhibiting hormone?

Vagus nerve

Oxytocin
Nutrients
endocannabinoids

Ghrelin

Insulin
Amylin
CCK
GLP-1
PP
PYY

Gastrointestinal tract

Leptin
adiponectin

Adipose tissue

GnRH

LH

Fig. 8.1 Simplified overview of peripheral signs of energy availability to hypothalamic centres
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barrier. Moreover, Ghrelin produced inside the CNS, stimulates growth hormone 
and is involved in stress reaction; the peptide is also a stimulus on osteoblasts 
formation.

 3. Insulin [11] the protein hormone produced by endocrine pancreas, besides the 
well-known effects on glucose cell uptake and fat deposition, acts at hypotha-
lamic level as a sign of energy availability and is involved in the gratification 
related to food experience.

Other gastrointestinal peptides (PP, GLP-1, amylin, PYY), oxytocin, produced 
by neurohypophysis but not exclusively, endocannabinoids, adiponectin, and vari-
ous nutrients (glucose, specific amino acids, long chain fatty acids) all interact [12] 
in the signalling of energy status to CNS. The adaptive response to energy defi-
ciency is mainly based on:

 1. The activation of autonomic nervous system, comprehensive of secretion of 
adrenalin by adrenal medulla, with imbalance of the sympathetic/parasympa-
thetic physiological equilibrium (mainly reduced sympathetic/exaggerated para-
sympathetic nervous system activity)

 2. The increased activity of CRH-ACTH-cortisol axis as a trigger of stress reaction, 
a modulator of behavioural and metabolic adjustments, an inhibitor of GnRH 
activity and of bone reabsorption

 3. The reduction of peripheral conversion of thyroxine in 3-jodo-thyronin (FT3 the 
bioactive form) in peripheral tissues

 4. The uncoupling at hepatic level between Gh stimulus and IGF-1 production; the 
reduced IGF-1 concentrations slow down all mitotic processes in the body.

8.2  Diagnostic Work-Up

The assessment of an adolescent with suspected ED should start with a comprehen-
sive history and a complete physical examination.

The history should focus on:

• Psychiatric disorders, weight concern, or food habits in the family
• Family conflicts or difficulties in recognizing and managing emotions
• Growth and nutritional problems in infancy
• Previous overweight and recent weight changes
• Stress, depression, or bereavement
• Perfectionism, obsessive traits
• Selective eating
• Functional or painful gastrointestinal disorders
• Diseases requiring food control (diabetes, coeliac disease…)
• Quality and quantity of physical activity
• Body reaction to cold (Raynaud phenomenon)
• Recent fainting fits
• Use of drugs or nutritional supplements
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The physical examination can also be perfectly normal if the ED is at its begin-
ning, but it is important to check, just with a handshake, the finger temperature, to 
consider the dryness of skin appendages, to look at the clothes (if baggy or layered). 
The signs of autonomic dysregulation are rather precocious: bradycardia, ortho-
static hypotension.

The measurement of BMI is the starting point of body evaluation, but even if 
18.5 has been proposed as a cut-off for menstrual function, this figure is only 
approximate. If the history does not give clear evidences, it is useful to propose an 
evaluation of body composition. A rapid, non-invasive and relatively low-cost 
method of orientation is the BIA. The technique determines the body tissue electri-
cal impedance, which can be used to calculate an estimate of Total Body Water 
(TBW) and to derive Fat-Free Mass (FFM) and, by difference with body weight, 
Body Fat (BF). It must be kept in mind that dehydration is a recognized factor 
affecting BIA results and that moderate exercise before the measurements lead to an 
overestimation of fat-free mass and an underestimation of body fat percentage; an 
extremely reduced BMI is another limit to application of this method. BIA has a 
good accuracy in the prediction of resting energy expenditure (REE), the esteem of 
the energy required from the body in 24 h, always reduced as adaptation to negative 
energy balance, traditionally measured by calorimetry. As additional assessment the 
BCM, the measure of metabolically active body cells inside FFM, indexed to height, 
if lower than seven is a clue of catabolic phenomena. BIA (and BCMI) is also very 
useful for tracking body composition in an individual over a period [13, 14].

The US scan points out the degree of functional regression of internal genitalia. 
Reduced uterine size and endometrial thickness reveal the hypo-oestrogenization. 
Ovarian structure is often multifollicular (Fig. 8.2) in response to adaptation to 
reduced energy availability or during weight recovery. In situations of serious 
energy deficiency, the ovaries may appear compact; liver steatosis, evident as a dif-
fuse increased echogenicity, is also often present due to the accumulation of triglyc-
erides within hepatocytes. In anorexia nervosa can be useful to control the kidney to 
exclude a nephropathy linked to hypokalaemia and malnutrition.

Fig. 8.2 Multifollicular 
ovary (slightly increase 
volume, multiple follicles 
of diameter >8 mm, 
without stroma 
visualization)

V. Bruni and M. Dei

https://en.wikipedia.org/wiki/Electrical_impedance
https://en.wikipedia.org/wiki/Electrical_impedance
https://en.wikipedia.org/wiki/Total_body_water


137

Routine blood tests can be normal if the metabolic situation is not particularly 
compromised; alterations are present when catabolic processes take place: an 
increase in albumin with a decrease in globulins, a relative increment in creatinine 
and liver enzymes, especially SGOT. A reduction in white blood cells and erythro-
cytes is present when the medulla function is impaired. Total cholesterol can be 
elevated because of mobilization of fat stores; high ferritin concentrations are a 
marker of inflammatory status. In special conditions, specific nutritional markers 
can be tested as retinol binding globulin and transferrin. The monitoring of plasma 
electrolytes is mandatory in case of suspect of purging behaviours (vomiting or 
laxative abuse) or during weight rehabilitation, together with amylase dosage. 
Standard urine analysis can show higher concentrations linked to dysregulation of 
ADH with altered osmoregulation.

The endocrine profile is typical of functional hypothalamic amenorrhoea, with 
low LH levels, normal FSH and, if tested, estradiol levels near the lower range. 
Prolactin is in the normal–low range and AMH is normal, as follicular reserve is 
intact. For diagnostic purpose, the profile of hormones involved in metabolic adap-
tations is more discriminating. Plasma levels of FT3, IGF-1, insulin (testing glucose 
concentrations at the same time) are generally reduced, while IGFBP 1 and 2 and 
SHBG are increased. Cortisol production is always increased, but the elevation is 
more evident if blood sample is collected in the late afternoon or using salivary 
assay at awakening [15]. The measure of Ghrelin and leptin is rarely disposable in 
clinical practice.

As previously mentioned, the adolescents with restricted eating experience a 
reduction in bone mass within 6–8 months; there is a preferential loss of trabecular 
bone which is more metabolically active and has a higher turnover, evident at the 
lumbar spine, but also cortical bone is involved. In pre-pubertal adolescents, ED can 
cause interruption of linear growth with reduction of bone size accrual. Therefore, 
an evaluation of bone mineral density is useful to control eventual bone loss. The 
lumbar spine and total body less head are the preferred skeletal sites for performing 
BMC and areal BMD measurements. In this age group, we refer to the Z-score, 
using a specific reference derived from a young, race, and sex-matched population. 
In girls with growth delay, the spine and total body BMC and BMD should be 
adjusted using the height Z-score or for spine using the volumetric BMD. In sub-
jects with serious malnutrition too, the reduced periosteal bone apposition impair 
the vertebral body volume more than the area, requiring similar correction. Lean 
mass hypo hydration could be another variable affecting the measurement. Soft tis-
sue measures (body fat and lean body mass) derived from whole body scans may be 
helpful for an evaluation of body composition more accurate than using BIA: 
according to guidelines, lean mass can be better estimated using appendicular lean 
mass divided by height square (ALMI) using specific Z-score [16].

Quantitative ultrasound bone evaluation is primarily a research technique and the 
results in this population are higher than in controls and unrelated to DXA measures.

Nail fold video-capillaroscopy is sometimes useful to distinguish hyperactive 
arteriovenous anastomosis due to adaptive response to energy deficiency from pat-
terns related to connective tissue disorders.
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8.3  Therapeutic Management

Menstrual dysfunction is sometimes the first sign of an eating disorder, especially 
when the restriction of food intake is not dramatic. Bulimia nervosa is more difficult 
to recognize because the repercussions on endocrine equilibrium are fainter; but the 
need for early diagnosis is anyway present for the high comorbid rates of mood dis-
orders and suicidality. Therefore, the ability of the gynaecologist or the paediatrician 
that meet the girl to identify the real problem is paramount. The first rule is to leave 
enough time for listening to both the parents and the daughter, preferably not together.

When a clear diagnosis is made, it is important to find the words to explain the 
relationship between nutritional state and amenorrhoea as a sign of loss of equilib-
rium and to motivate the girl to start a therapeutic plan.

The management of an ED should always be multidisciplinary and co-ordinated. 
Weight restoration is the main therapeutic objective [21]. Nutritional advice and 
counselling can be the first step when the feeding control and the psychosocial 
impairment are not extreme, with ongoing medical monitoring. Outpatient support-
ive psychological counselling for the girl and, eventually, for her caregivers is gener-
ally advisable. For younger patients, family therapy and interventions are proposed.

In subjects with AN or significant nutritional deficiency or with frequent binge 
eating and purging, different levels of care are required. An initial assessment of the 
severity of the health repercussions of the disorder can require the cooperation of 
other physicians [17]. A cardiologic evaluation is generally necessary when the 
weight loss is significant, for the risk of precocious functional anomalies, as a mini-
mal reduction of the heart output, a lengthening of QT, arrhythmia due to electro-
lytes disturbance, and secondary mitral valve prolapse. Severe physical and 
psychiatric conditions may suggest hospitalization (Table 8.2); intensive treatments 
in a residential facility or day treatment programmes in a specific ED Unit can be 
therapeutic options in less severe situations. We refer to specific references for the 
discussion of efficacy of treatment [18–20].

Reaching and maintaining a target weight (around 20–25th BMI percentile for 
age and for specific population) restoring physiological body composition is a fun-
damental step for the return of menses; subjects previously overweight need prob-
ably higher weight goals [22]. Metabolic hormones (FT3, IGF-1, cortisol) levels in 
the normal range are generally a prerequisite.

The bone mass restoration is a slower process and requires long time of follow-
 up (more than 1 year) to be detectable [23]. Situations of partial weight recovery 
with irregular menses and bone density long-lasting deficiency are quite frequent. 
Moderate bone-loading exercise after a certain weight rehabilitation can be useful. 
It is still a matter of discussion the opportunity to treat adolescents with hypo-oes-
trogenism related to energy deficiency with hormonal or non-hormonal treatments, 
mainly to contrast bone loss. In Table 8.3, we synthetized the therapeutic proposal 
and their results.

Moreover, few data point out that oestrogen substitution may facilitate response 
to psychiatric or pharmacological interventions [29], beyond its positive effects on 
urogenital atrophy. According to the current state of knowledge, oestrogen therapy 
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Table 8.2 Indications 
supporting hospitalization in 
a girl with ED

• BMI ≤ 75% for age
• EKG serious abnormalities
• Severe bradycardia and hypotension
• Dehydration
• Electrolytes disturbance
• Hypoglycemia
• Hypothermia
• Infections
• Uncontrolled vomiting
• Acute complications of malnutrition: syncope, seizures,

pancreatitis …
• Food refusal
• Uncontrollable bingeing and purging
• Severe depression, suicidal ideation
• Necessity to be far from family
• Comorbid psychiatric conditions
• Failure of outpatient treatments

Table 8.3 Proposal for therapeutic options for contrasting bone loss in ED

Treatment Efficacy and remarks Reference
Combined hormonal contraceptives 
(20–35 mcg EE)

As monotherapy not effective on 
prevention of bone loss

Golden et al. 
[24]

DHEA 50 mg/day More effective in association with 
oestrogens or oestroprogestin

DiVasta et al. 
[25]

Recombinant Human IGF-1 Effect dose dependent: 30 mcg/kg × 2 
effective on markers of bone formation
100 mcg/kg × 2 effective on markers of 
bone formation and resorption

Grinspoon 
et al. [26]

Calcium and vitamin D 
supplementation

Effective only in case reports

Alendronate 10 mg/day Associated with calcium and vitamin D; 
effective but weight restoration remains 
a significant variable. Reserve for 
long-term safety in young people.

Golden et al. 
[27]

Physiological oestrogen-progestin 
replacement therapy: 100 mcg E2 
patch twice weekly + MPA 2.5 mg 
12 days every month

Transdermal estradiol therapy seems 
more effective than oral, probably 
because of the lack of suppression of 
hepatic IGF-1 synthesis. The bone 
catch-up in not complete.

Misra et al. 
[28]

alone cannot correct the multiple factors contributing to bone loss in subjects with 
energy deficiency, substituting to the effect of weight recovery. In few cases, it may 
provide a sense of reassurance because the patient has regular menstrual period and 
feels protected against osteopenia, which may reduce the efforts to rehabilitate her 
weight.

In conclusion, oestrogen-progestin replacement or physiological puberty induction 
in younger girls, with low dosages and always using transdermal estradiol, can be 
options to consider, if prescribed in agreement with the psychologist caring for the girl.
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9.1  Introduction

The Polycystic Ovarian Syndrome (PCOS) is the most common endocrinopathy in 
the female population, interesting 5–10% of women during childbearing age.

The clinic manifestations are very heterogeneous, with rare or absent ovulatory 
cycles, leading to oligoamenorrhea, and hyperandrogenic signs as acne, seborrhea, 
alopecia and hirsutism [1].

Often are present also metabolic alterations, often independent by obesity, char-
acterized by insulin resistance and/or hyperinsulinemia and tendency to put on 
weight. In certain cases, where insulin levels are particularly elevated achantosis 
nigricans is also present [2].

The pelvic ultrasound (US) shows big ovaries, multiple follicles (n > 10) of small 
size (average diameter 2–8 mm) arranged in the subcortical seat around a hyper-
echogenic stroma and with enlarged volume ovaries (>8 ml), in absence of domi-
nant follicle [3].

The complexity of the syndrome depends from the fact that clinical features are 
variable, mild, or serious, depending from the age, differently evolving, differently 
influenced by lifestyles and diet-styles.

From the definition of the first authors, Stein and Leventhal [4], which in 1935 
had discovered the existence of a precise association between some clinical ele-
ments (infertility, amenorrhea, hirsutism and obesity) and the morphology of the 
ovaries: increased volume and pearly appearance and texture, many other defini-
tions have been proposed; the two main used by authors in the last 20 years are those 
of the NIH/NICHD (National Institute of Health—National Institute of Child Health 
and Human Development) of 1990, that of the Consensus of Rotterdam 2003 [5], 
and the last of Androgen Excess Society (AES) [6].

The definition proposed by NIH/NICHD envisages the presence of clinical 
hyperandrogenism or hyperandrogenemia, oligo or anovulation and the exclusion 
of other disorders that cause hyperandrogenism, as congenital adrenal hyperplasia, 
androgen secreting neoplasms, hyperprolactinemia, and thyroid dysfunction.

This definition excludes altogether the use of ultrasound in diagnosis and this 
view was not shared by many authors.

In 2003, the Consensus of Rotterdam [5] has reasserted the importance of ovar-
ian morphology to the diagnosis of PCOS.

The consensus introduces the diagnosis of PCOS when there is the presence of 
at least two of the following symptoms (excluding other causes of 
hyperandrogenism):

• Oligoanovulation (oligoamenorrhea)
• Clinical hyperandrogenism and/or biological hyperandrogenemia
• Polycystic ovary morphology at ultrasound

More recently, the Androgen Excess and PCOS Society [6] proposed the hers 
guidelines which require the presence of:
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145

• Hyperandrogenism biochemical and/or clinical
• Presence of chronic anovulation
• Polycystic ovarian morphology
• The exclusion of other disorders that cause hyperandrogenism

From “consensus,” therefore, ovarian ultrasound evaluation becomes a crucial 
stage in the diagnostic workup, and the introduction of endovaginal probes with 
always best sharpness of the image has made it possible to study more precisely 
both the size and the ovarian morphology even in obese patients, in which the trans-
abdominal scan was not sufficiently reliable.

On the other hand, all these lead to increased detection of PCOS compared with 
that found using the criteria of the NIH from 18 to 9% [7].

The real belonging to the large category of patients with PCOS of the last two 
phenotype, patients with anovulation and PCO ovary but without signs of hyperan-
drogenism, and patients with PCO ovary and hyperandrogenism but with normal 
ovulatory cycles, has done and is doing much to discuss.

A work published by Belosi, Fulghesu, Lanzone et al. [8]. has reclassified the 
population of patients for whom was made the diagnosis of PCOS by applying sepa-
rately the two diagnostic criteria. Of 375 patients studied, 345 comply with the cri-
teria Rotterdam and, of these, 273 also meet the criteria of NIH in 1990. Thus, there 
are 72 patients who have a diagnosis based solely on the Rotterdam criteria. For 
comparing the clinical and hormonal characteristics of these patients, it can be seen 
that the 72 “non-NIH” show BMI, androgens, and insulin to lower that patients 
“positive NIH.”

Another study by Welt et al. [9], which analyzed the hormonal characteristics of 
PCOS patients, showed that patients NIH criteria negative (patients with menstrual 
irregularities and PCO) had levels of testosterone and androstenedione similar to 
that of the controls, and significantly lower than the two groups of patients affected 
by hyperandrogenism + menstrual dysfunction or hyperandrogenism + polycystic 
ovarian morphology (PCOM).

The diagnosis of PCOS still represents a research field for ultrasonographers, 
gynecological endocrinologists, and pediatricians, and represents a big problem in 
adolescence where apparently similar symptoms to those encoded as PCOS may 
represent evolutionary stages of sexual maturation.

In this chapter, following elements for PCOS will be discussed in relation to 
adolescence:

• Ultrasound
• Clinical symptoms
• Hormonal characteristics
• Metabolic aspects

We will examine the role of the distinct components of the syndrome in adoles-
cence to discuss if adult diagnostic criteria are workable at a young age.
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9.2  Ultrasound

For more than 15 years sonographic criteria which become more frequent reference 
to define the polycystic ovary was heavily influenced by the definition of Adams 
et  al. [10]: multiple follicles (n  >  10) of small size (average diameter 2–8  mm) 
arranged in the subcortical seat around a hyperechogenic stroma and with enlarged 
volume ovaries (>8 ml).

There is, nowadays, a paucity of data for ovarian morphology for normal and 
PCOS adolescents.

In 2003, the Consensus Conference of Rotterdam [5], after careful consideration 
of the studies in the literature, introduced the following sonographic criteria for the 
identification of PCO:

• Presence of at least 12 follicles in each ovary: the calculation must take account 
of all the follicles present, from the inner edge to the outer one, irrespective of 
their arrangement and, for a more exhaustive study, must evaluate different sec-
tions obtained on different planes.

• Follicular diameter between 2 and 9 mm: the follicular diameter corresponds to 
the average of the measured diameters in the three sections, or to the diameter of 
the follicle in the scan which appears circular.

• Increased ovarian volume (>10 mm3): for the calculation of the volume, various 
formulae have been proposed, based on the preliminary identification of the three 
diameters; software of modern ultrasound devices are capable of performing pre-
cise calculations (we generally recommend the use of the ellipsoid formula 
P/6 × (D1 × D2 × D3)).

• Even the mere presence in a single ovary of one of the characters described 
above constitutes a sufficient element for ultrasound diagnosis; otherwise ovar-
ian cysts presenting pathological look are excluded from the diagnosis. The 
ultrasound examination should be also carried out in accordance with certain 
specific rules:

• The operator must have performed a sufficient training to ensure the careful eval-
uation of clinical picture and the correlation with the given endocrinology.

• Whenever possible, the transvaginal ultrasound should be preferred especially in 
obese patients.

• In women with regular menstrual cycles, the examination must be carried out in 
the early follicular phase (3rd–5th day); in oligo-amenorrheic women you can 
choose a random day or prefer the first 3–5 days following a bleeding induced by 
progesterone. This type of timing guarantees the optimal approach for the quan-
titative assessment of ovarian volume and area.

• If there is evidence of a dominant follicle (>10 mm) or of a corpus luteum, the 
ultrasound should be repeated in the next early follicular phase.

In clinical practice, for a proper diagnosis, mainly three aspects must be 
evaluated:
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• Ovarian volume
• The dimension, number, and arrangement of follicles
• The evaluation of the stroma.

Ovarian volume is increased in PCOS. Technical volume assessment seems pos-
sible by both transvaginal and transabdominal route. Since the ovarian surface is 
irregular, the measurement of its volume as an ellipsoid is only approximate. The 
ovary should be visualized and measured in all three planes (longitudinal, sagittal, 
and transverse). Currently available ultrasound systems enable the assessment of 
ovarian volume by marking the outlines and calculating the result using appropriate 
software. Ovarian volume is traditionally calculated with a formula for an elongated 
ellipsoid (π/6 × the highest size in each of the three planes). Since π/6 = 0.5233, it 
is also possible to use a simplified formula: 0.5 × the highest size in the longitudinal, 
sagittal, and transverse view) [11].

The recommended cutoff in 2003 has not changed over the years, the threshold 
value of 10 cm3 has found general agreement among the various authors, even if the 
same group who had proposed in 2003 [12], in 2005 he proposed to reduce to 7 cm3 
the threshold value [13], while in 2013 the value of 10 is confirmed in the use of new 
technologies [14].

Ovarian volume changes over time. The highest values are observed in adoles-
cents (1.3–3.8  years after menarche). Subsequently, this parameter gradually 
decreases [15].

The available studies indicate that ovarian volume does not change much between 
the age of 20 and 39 [14]. The results presented prove that there are natural, age- 
related changes in ovarian volume, which should be taken into account when diag-
nosing PCO in adolescents.

Three-dimensional ultrasound is a recognized diagnostic modality to assess 
ovarian volume. The mean volume in adult patients with PCOS ranges from 10.6 to 
16.7 ml, whereas healthy women present values ranging from 5.2 to 8.7 [16]. The 
comparison of ovarian volume measured in two- and three-dimensional images has 
been the subject of numerous studies [7]. However, at present few data are present 
in adolescence [17].

As for the number of follicles the cutoff proposed in 2003 varies from 10 to 12 
but detected on only one ovarian scan identified as a median (FNPS).

With the advance of US technology, recent guidelines, largely based on two stud-
ies in adults, recommended that the US features diagnostic for PCOM will be modi-
fied increasing the threshold of follicle number to 25 per ovary (FNPO), scanning 
by TV transducer frequency >8 MHz, and counting by a specific software but, per-
haps, because of the low availability of such probes and software, this cutoff is 
disregarded in the clinical practice. From the results proposed as the basis for the 
guidelines, 10 ml would be confirmed as the best cutoff for FNSP realized in median 
ovarian section, with a sensitivity and a sensitivity equal to 81 and 84%, 
respectively.
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The authors, however, suggest to apply these rules only above 18 years, and only 
if you have a probe of 8 MH, and suggest to stick to only ovarian volume in the other 
cases [14].

Another method of calculating and assessing follicles is the system enabling 
three-dimensional reconstruction with marking fluid-filled spaces (e.g., VOCAL, 
SonoAVC) [18].

In adolescence, the problem is more present because the follicular count may be 
difficult to do in TA ultrasound, and, often, the follicle number may be increased, 
than cutoff for adult, leading to overdiagnosis when applied to young girls [19, 20].

So that the workable parameter in the diagnosis of PCOS in adults could not be 
reliable in very young subjects.

About the follicle size, recent studies point out that the follicles including 
between 2 and 5 mm are more characteristic of the syndrome and more related to 
the presence of clinical symptoms [7]. The small size of the antral follicles reflects 
the arrest of follicular maturation. The description of the arrangement, even though 
impressive, is not reflected in the guidelines.

Figure 9.1 represents the classic PCOM morphology.
However, following these criteria, to have a polycystic ovarian morphology 

(PCOM), could happen to a 24% of women in the reproductive life, and this per-
centage could be doubled in adolescence [21], and do not permit to overcome very 
important diagnostic difficulties.

Fig. 9.1 The PCO morphology is characterized by the increased ovarian volume, by the increased 
number of follicles, by their peripheral arrangement, and by their small diameter
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Our recent data on 302 healthy adolescents demonstrated that PCOM is present 
in 43% of group but is present in the 76% of them in the first 3  years from 
menarche.

After 3 years, this proportion is very different: disappears physiologically in 40% 
of subjects decreasing to 38%, whereas such morphology persists only in the 22% 
of girls after 5 years of menstrual cycle, which presumably could represent the sub-
jects at real risk for menstrual dysfunction or PCOS (Fulghesu AM submitted for 
publication).

The spontaneous evolution versus the normal ovarian morphology suggests that 
PCOM in this age represents a developmental step in ovarian function.

Other US aspects, as increased ovarian stroma and higher stromal blood flow, 
whereas accepted as significant predictors of hyperandrogenism [22, 23], are not 
suggested in the official guidelines for the diagnosis of PCOM, but could be helpful 
in identifying the syndrome.

Indeed, excluding the evaluation of the ovarian stroma, it excludes the parame-
ters that were already considered the most specific to the strong correlation with the 
circulating androgens [24]. In particular, in 1985 Adams and coworkers had reported 
the peripheral disposition of the follicles in the ovary PCO around a hyperechoic 
stromal tissue core. Dewailly observed that the choice of studying the ovarian 
 volume is due to the fact that this parameter not only is easy to measure, but is also 
directly correlated with the hypertrophy of the stroma, of which discouraged the 
direct evaluation because it was considered subjective and difficult [25, 26]. For 
these reasons in recent years numerous studies have been undertaken to improve the 
diagnostic US specificity mainly focusing on evaluating stromal hyperplasia. 
Various systems have been proposed to define the increase of representation and 
echogenicity of stroma, normally slightly lower than that of the myometrium. None 
of these proposals has had large following because it is considered a highly subjec-
tive evaluation and operator-dependent instrumentation.

In 2001, my group has evaluated the measure of stroma compared to the remain-
ing ovarian parenchyma, measuring the picture corresponding to the maximum 
ovary planar section, the area of the central stromal thickening zone (drawing 
obtained the peripheral profile of the stroma with caliper) and the total area of the 
ovarian parenchyma (drawing obtained with a second caliper, the outer limit of 
organ) and then calculating the ratio (S/A) (Fig. 9.2) [27].

With this kind of evaluation the diagnosis of ovary PCO corresponds to values of 
S/A > 0.34, more than a third of the ovary area in the median section (Fig. 9.2).

A subsequent multicenter study [24] indicated the S/A ratio, is gettable by stan-
dard technology, without inter-operator variations and provides great sensitivity and 
diagnostic specificity (96%). This index closely correlated with the plasma testos-
terone (R 0.731 p < 0.001) or/and androstenedione (R 0.734 p < 0.001).

The adoption of this new parameter finally could lead to a precise differentiation 
of PCO ovary already named multifollicular ovary. The multifollicular pattern 
(MFO) is described by several authors as an evolutionary step in adolescence [28] 
or as pathognomonic of amenorrhea or oligomenorrhea [29]. Such situations, from 
the pathogenic point of view, are characterized by gonadotropin pulsatility 
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alterations due to eating disorders, or strong physical or psychological stress [10, 
30] (Fig. 9.3).

These secondary amenorrhea are frequent in young age (adolescents often 
stressed and with mild eating disorders (DCA)), but with no signs of hyperan-
drogenism. This disorder is increasing and can be associated with normal BMI in 
the presence of conflicting attitudes towards food.

Other authors [16, 31, 32] confirmed the importance of S/A stroma in diagnosing 
PCOS. Battaglia and Sun found out exactly the same S/A ratio cutoff respectively 
in 3D and transrectal US studies, and, recently, the S/A ratio demonstrated the best 

Measuring the ovarian S/A ratio

S/A = 0.11

Fig. 9.3 A proportion between the ovarian area in median section (A) and stroma area in the same 
picture (S), S/A ratio is obtained from two measures given by caliper. Ovary PCOM in not PCOS 
girl: S/A 0.11

S/A = 0,41

Measuring the ovarian S/A ratio

Fig. 9.2 A proportion between the ovarian area in median section (A) and stroma area in the same 
section (S), S/A ratio is obtained from two measures given by caliper
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US PCOS diagnostic performance when associated with Total Ovarian Follicular 
count (FNPO) [33].

The increased stroma, until now, is studied mostly in adult population, for the 
difficult evaluation in TA. Further studies could confirm this possibility, considering 
that technical probe and software amelioration could overtake the problem of the 
TA US approach.

9.3  Additional Diagnostic Perspective

In recent years, to try to improve the ultrasound diagnosis of PCO, the application 
of color Doppler in the transvaginal US was studied in ovarian and uterine vessels 
highlighting an increase of pulsatily index of the uterine artery for effect of high 
levels of androgens and a reduction of uterine perfusion [33].

Subsequently the focus shifted on the vessels of the ovarian stroma noting the 
association between high levels of LH and increased stromal vascularization with a 
decrease of the intraovarian resistances and consequent stromal hyperplasia in 
patients with PCOS pattern [22].

Higher stromal blood flow, whereas accepted the significance as predictors of 
hyperandrogenism, actually is not suggested in the diagnosis of PCOS [7].

On the other hand, PCOS subjects presented increased Anti-Mullerian Hormone 
(AMH) levels [34, 35]. The number of follicles at all growing stages especially pre- 
antral and small antral follicles is increased in PCO. Thus elevated serum AMH 
level, as a reflection of this follicular stock, is two to fourfold higher in women with 
PCOS than in healthy women [35, 36]. Given its strong implication in the patho-
physiology of PCOS, serum AMH had been considered the “Gold Standard” in the 
diagnosis of PCOS. Even though serum AMH would be theoretically more accurate 
than antral follicular count (AFC), as it reflects also the excess of small follicles 
non-visible on ultrasound [37], it is considered premature to make this diagnostic 
transition.

The robust association between AMH and AFC has led some authors to insert 
their performance in the diagnosis of PCOS [38], but it is found in all PCOM popu-
lations also in absence of hyperandrogenism [39].

In conclusion, therefore, we can say that the diagnostic ultrasound of PCOS can-
not ignore the rules established in Rotterdam in 2003, which at present constitute 
the major criteria for identification of PCOS ovary; however, these guidelines are 
difficult to apply during the first 5  years after menarche when the physiological 
PCOM presence can reach 2/3 of the subjects.

9.4  Clinical Criteria

When PCOS is suspected in adolescence, a collection thoughtful and careful of 
medical history will be very useful for verifying the durability and authenticity 
of the described symptoms, and identify the presence of risk factors for PCOS 
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and insulin resistance as by low birth weight “sine causa,” big weight gain in the 
first year of life, and finally pubarche premature and/or precocious puberty 
[40, 41].

Irregular menstrual cycles with oligoanovulation or secondary amenorrhea, is a 
very frequent symptom.

This event is to be considered normal in the first years after menarche, and is 
shrinking gradually from 2 to 3  years of gynecological life in normal girls, 
while it can stabilize with the passing years in individuals suffering from  
PCOS [42].

This clinical sign is present also in a great number of subjects stressed, athletes, 
too lean, or suffering from some form of eating disorders, as orthorexia, which pre-
sented menstrual dysfunction for alteration of gonadotropin secretion. For this rea-
son, it is important to evaluate the lifestyle of subjects [43].

In adolescence, even the classic clinical criteria of hyperandrogenism such as 
acne, hirsutism, and alopecia should be considered with a different approach.

In fact, acne is a teenage phenomenon, physiological in both sexes. Its onset fol-
lows the adrenarche and adrenal androgen production, and physiologically tends to 
shrink after 2–3 years after menarche, to disappear in 6–7 years. In subjects really 
PCOS on the contrary, it is getting worse and as severity of injuries as an extension, 
but especially no signs of spontaneous improvement, and returns to the suspension 
of any treatment even up to 35–40 years [44].

On the contrary rarely hirsutism is a teenage temporary phenomenon. In fact, it 
needs a long time of hyperandrogenism to become a real problem. It may have dif-
ferent etiologies in addition to PCOS, first of all adrenal hyperfunction by enzyme 
deficiencies, but also a fair incidence of family forms.

For a correct assessment of hirsutism the Ferriman and Gallway [45] is the best 
scale, identifying nine body areas where hair follicles are hormone-dependent, with 
the exception of leg and forearm, where the familiar ethnic component is predomi-
nant. This scale assigns a value from 0 to 4 for each area and considers three levels 
of severity depending on the score achieved: <8 not relevant; Mild from 8 to 14; 
moderate 15 to 24; serious >24 (Fig. 9.4).

Hyperandrogenic alopecia is really rare in young girls, and the differential diag-
nosis with other familial forms or “sine causa” can be difficult. For this reason its 
use in the diagnosis of PCOS in adolescence is marginal.

9.5  Endocrine Criteria

The endocrine assessment must include androgens assay. Androstenedione and 
Testosterone, adrenal hormone 17OHP, and prolactin. Gonadotropins may be evalu-
ated in suspicion of hypothalamic–pituitary axis disorders for example DCA or 
stress, or other primary ovarian disease.
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Classically, the syndrome was attributed to altered LH/FSH secretion. Recent 
data have shown that the relative increase in the LH/FSH is only present in a minor-
ity of cases of PCOS [46], and does not alter either the prognosis or the therapeutic 
approach [47, 48].

The estradiol assay can be useful only in that it indicates the presence of follicu-
lar activation.

Prolactin is essential in the differential diagnosis of anovulation due to 
hyperprolactinaemia.

Ovarian androgens can be assessed only in early follicular phase, being involved 
in the production of progesterone, and therefore always high during ovulatory and 
luteal phase.

Often total testosterone (T) and androstenedione (A) are not so high in absolute 
values, or only one rose above normal cutoff (A > 3.5 ng/mL, T > 0.7 ng/ml), as a 
function of individual enzymatic pathways. Moreover, the dosage of the T is not 
technically simple and can be unreliable. It would be useful to combine it with the 
dosage of SHBG, which permits to calculate the Free Androgen Index (FAI) assess-
ment, which replaces the direct determination of free testosterone (FT). FAI is direct 
active on receptors and is considered the most reliable marker of hyperandrogenism 
[47].

Among the adrenal androgens the most important is the 17OHP, which allows 
the exclusion of cases of classical and non-classical Congenital Adrenal Hyperplasia 
(CAH) and, in case of clinical adrenal hyperfunction, DHEAS.

Fig. 9.4 Assignment of hirsutism score
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9.6  Metabolic Aspect

The incidence of obesity, metabolic disorders, diabetes type 2, and the presence of 
metabolic syndrome was significantly increased in patients with PCOS [46].

Often the adipose tissue presents an android distribution, similar to an apple, 
which is put on relation with both insulin resistance and hyperandrogenism [49] and 
accounts for metabolic and cardiovascular disease. Obesity was observed in about 
half of women PCOS during childbearing age [50] and is considered one of the 
causes of insulin resistance and hyperinsulinemia.

Hyperinsulinemia, in response to food ingestion, however, affects also a 40–60% 
of normal-weight subjects presenting normal fasting insulin levels [51]. It’s been 
suggested that normal-weight women with PCOS are suffering from a form of insu-
lin resistance “intrinsic” to the syndrome while the obese patients present a state of 
insulin resistance in part inherent to the syndrome, and, in part, determined by 
increased body fat. Increased insulin secretion and peripheral insulin resistance may 
coexist in a heterogeneous way depending on the BMI.

Hyper-insulin secretion may be different, from a pathophysiological point of 
view, in lean and obese patients. From clinical observations in subjects presenting 
low birth weight and premature adrenarche and showing insulin resistance in child-
hood and young age, some authors consider this state a risk factor for development 
of PCOS at puberty [40, 41, 52].

In adolescence, fat deposits must reach 24% of the body mass to have menarche 
[43], and from a metabolic point of view, it is linked to a functional development of 
insulin resistance, which should be temporary and run out about 2 years after men-
arche. Often subjects with PCOS do not lose this metabolic characteristic and pres-
ent multiple endocrine, skin, and biochemical effect of hyperinsulinemia [44]. 
However, despite this metabolic factor it is universally recognized as an important 
element of pathophysiology of the syndrome, to date it is not considered on 
Guidelines on Metabolic diagnosis.

This diagnosis should be made with both the determination of insulin and fast-
ing glucose and HOMA calculation, which discloses peripheral insulin resistance 
and is increased especially in presence of body fat excess, and glucose and insulin 
under Oral Glucose Tolerance Test (OGTT) for evaluating the insulin response 
after load [53], which may be present also in lean subjects. In adolescence we find 
blood glucose curves almost always normal, in view of the large secretory capacity 
of the pancreas, except in cases of severe obesity, whereas the increased insulin-
emic response to glucose load is present in 70–90% of obese and 50% of lean 
subjects.

As regards the reference values of insulinemia, their interpretation is not easy; 
curves of normality for age and perhaps for ethnicity would be the gold standard 
[53], but the presence of values above 200  microU/ml is considered to be 
diagnostic.

In adolescence early diagnosis of hyperinsulinemia and the eventual normaliza-
tion, with dietary interventions and insulin sensitizers treatment, can prevent the 
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onset of obesity and overweight in girls. The evaluation of hyperinsulinemia and 
insulin resistance can drive in the choose of therapeutic interventions to prevent the 
development of the metabolic syndrome [52].

Conclusions 
Considering the psychological and clinical consequences of wrong diagnosis, in 
the adolescence the existing guidelines for adults cannot be applied as such, but 
some exceptions needed (Fig. 9.5).
The recommendations emerging are:

• Wait 2 years after menarche before making the diagnosis.
• Refrain from diagnosis in doubt to avoid the occurrence of anxiety and 

depression.
• Evaluation of metabolic status in presence of obesity and/or hyperandrogenism.
• Early treatment of hyperandrogenic and metabolic symptoms also before the 

diagnosis, in order to avoid psychological distress and long-time conse-
quences of hyperinsulinemia.

• Consider carefully the ultrasound data, trying to get them with the best equip-
ment, and use the TV when possible.

Based on these evidences I believe that we could improve, in predictive terms, 
our diagnosis of PCOS by inserting, where possible, the US evaluation of the 
stromal component (S/A index).

Proposed Criteria for the Diagnosis of PCOS in Adolescence:
Presence of menstrual irregularities
+

PCOS, polycystic ovary syndrome. Carmina. The diagnosis of PCOS in adolescents. AM J Obstet Gynecol 2010.

a  Hyperandrogenemia is primary criterion-acne and alopecia are not considered as evidence for hyperandrogenism-hirsutism may be 

considered sign of hyperandrogenism only when it has been documented to be progressive:

b  Oligoamenorrhea (or documented anovulation) has to be present for at least 2 years:

c  Diagnosis of polycystic ovaries by abdominal ultrasound has to include increased ovarian size (>10 cm3).    

Criterion

Diagnostic criteria for polycystic ovary
syndrome in adolescents

Diagnosis of PCOS 

Diagnosis of PCOS probable but not confirmed 

Diagnosis of PCOS not possible during adolescence 

Diagnosis of PCOS not possible during adolescence 

Not PCOS

Not PCOS

Not PCOS

Hyperandrogenism
a Chronic anovulationb

Polycystic ovaries
c

+

+

+ +

-

+

+

-

-

+

+

-

+

+

-

-

+

-

-

-

+

Fig. 9.5 Shows the proposal of Carmina of 2010 [54]
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Presence of clinical hyperandrogenism worsening after at least 2  years from 
menarche, or biochemical hyperandrogenism in the absence of adrenal disease
+
PCO ovaries with stromal hyperplasia (S/A > 0.33)

The presence of two-thirds of the above characteristics will place a suspect to be 
verified over time.
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10Recommendations for the First 
Prescription of Hormonal Contraception 
in Adolescence

Floriana Di Maggio and Gilda Di Paolo

Abbreviations

BMD Bone mineral density
BMI Body mass index
CHC Combined hormonal contraception
DMPA Depot medroxyprogesterone acetate
EP Estrogen progestogen
HC Hormonal contraception
LARC Long-acting reversible contraception
LNG-IUS Levonorgestrel-releasing intrauterine system
OC Oral contraception
POP Progestogen Only Pill
SLE Systemic lupus erythematosus
STI Sexually transmitted infection
VTE Venous thromboembolism

It is becoming more and more important to discuss the issue of contraception for 
adolescents, as national and international data have highlighted:

• The increasingly young age at which sexual intercourse begins
• The frequent lack of contraception during sexual debut (Table 10.1)
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• The rise in the pregnancy rate [1]
• Unchanged amount of abortions in adolescence [2]
• Increased incidence of STI [3]

10.1  Counseling

Contraceptive counseling is essential, during which it is often necessary to over-
come a more or less explicit resistance to the use of contraceptives (Table 10.2).

We need to ensure the appropriate timing and language when supplying informa-
tion on all the available contraceptive methods, with regard to their use, their addi-
tional benefits, and any side effects.

It is necessary to arrive at a shared decision.
We need also to have partner agreement; in these cases, the compliance is 

longer.
The agreement of the mother (where involved) is also important.
The importance of double Dutch contraception (condom plus hormonal contra-

ception) should be stressed in the context of the prevention of STI.
To give more information about emergency contraception.

10.2  First Prescription

It is essential to fully investigate both family and personal medical history.
Family history:
Investigate:

Cardiovascular disease: ischemic stroke, myocardial infarction (MI)
Previous venous thromboembolism (VTE) <45 years *
Hyperlipidemia
Hypertension

Table 10.1 Risk factors in unprotected sexual intercourse

Young age at first sexual intercourse Poor personal planning
Short relationships Alcohol abuse
Lack of family cohesion and child monitoring Psychotropic drug abuse
Older male partner Binge eating
Poor school performance Depression

Table 10.2 Resistance to contracep-
tive use

Insufficient information on how they work
Difficulties in speaking about it with partner
Perception of a foreign body or something that is 
“not natural”
“It won’t happen to me” thinking about pregnancy or 
illness
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Autoimmune diseases
Migraine

*at least 2 first-degree family members with VTE is a contraindication to EP use; 
grandparents should be included in the family medical history.

Other papers have pointed out that a family history from a female patient (mother 
or sister), in which that patient has experienced a CHC or pregnancy-related VTE, 
may further increase VTE risk in her female relatives [4].

There is no indication to screen thrombophilia on the basis of a risks/benefits 
assessment [5].

10.3 Clinical Examination

10.3.1  Personal Pathological History

Investigate:

Current or previous illnesses *
Migraine
Autoimmune diseases (SLE, rheumatoid arthritis, thyroiditis, Sjogren syndrome, 

celiac disease) **
Raynaud syndrome
Drugs in use (exclusion of interactions)
Current or previous behavioral binge eating
Depression
Smoking (negotiate reduction in number of cigarettes)
Recreational drug use (alcohol, vasoactive substances)
Lifestyle (physical activity, sedentary, etc.)

*thrombophilic diathesis is an absolute contraindication for CHC use.
**in these cases it is useful to test for antiphospholipid antibodies.

10.3.2  Gynecological History

Investigate:

investigate:

menstrual cycle 

Dysmenorrhea

Hypermenorrhea to choose a therapeutic pill

Premenstrual syndrome

STI risk  
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Clinical examination:
Always check

Blood pressure recording, Weight, Height, and BMI
Evaluate hyperandrogenic symptoms: acne, seborrhea, hirsutism

Not essential:

Gynecological examination
Pap Smear *
Breast examination
These can be carried out in a subsequent checkup

* <21 years: do not perform cytological screening independently of first sexual 
intercourse or risk behavior—ACOG 2012, US preventive services task force 2012, 
Canadian task force on preventive Health Care 2012.

All women who have been vaccinated against HPV should still follow the screen-
ing recommendations for their age groups (The American Cancer Society Guidelines 
for the Prevention and Early Detection of Cervical Cancer 2016).

10.4  Routine Laboratory Tests?

These are not recommended routinely as they do not contribute substantially to 
CHC safety. If there is a family history of metabolic diseases, autoimmune diseases, 
diabetes or dyslipidemias, then these can be carried out.

The expected advantages of the elimination of prescription blood tests are:

To improve access to effective contraception for the adolescent population
To separate screening procedures and contraceptive prescription
To dispel the widespread belief that contraception is hazardous for female health

Recommendations at first control after 3 months use:

To note side effects and/or problems
Verify proper use end stress instructions of use.
Check blood pressure.

Annual follow-up

Blood pressure monitoring
Body weight and BMI evaluation
Pelvic examination
Screening for STI*
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Stress the importance of checkups or telephone calls any time in order to 
discuss side effects or to change contraceptive method.

*Recommendations ACOG-4-2012: screening for STI every year or every new 
partner.

10.5  Choice of Contraceptive

The options regard composition, means of administration, and system of drug 
intake.

Composition:
It is possible to choose between combined contraceptive and progestin only. Use 

of long-acting reversible contraception (subcutaneous etonogestrel or IUS with 
levonorgestrel, DMPA depot medroxyprogesterone acetate injection) is strongly 
recommended in adolescence for less risk of failure and greater compliance [6, 7].

Today we have several CHC that differ in progestin* or estrogenic** composi-
tion and they also (all) have noncontraceptive benefits. It is therefore important to 
choose an individualized CHC, examining the blood loss and therapeutic effects or 
suspicious clinical elements (overweight, migraine).

Way of administration: oral, transdermal, transvaginal, subcutaneous, 
intrauterine.

System of drug intake: 21 days, 28 days, continuous. Association with placebo 
pills for continuous use is probably simpler to use and facilitate compliance.

It is very important to point out:

Instructions for the correct use.
What to do if you forget the pill.
Interactions with other drugs, diarrhea, vomiting.
It is not advisable to interrupt administration of OC because of greater risk of preg-

nancy, more side effects in the first months or after 1 month interruption [8].

*Desogestrel, gestodene, drospirenone, Chlormadinone acetate, dienogest, levo-
norgestrel, norelgestromin, etonogestrel.

**Ethinyl estradiol, estradiol valerate, estradiol hemihydrate.
At the first prescription of HC, further information may be given regarding 

noncontraceptive benefits.
Positive effects on:

Pelvic pain and dysmenorrhea
Spotting and/or heavy blood loss
Endometriosis
Premenstrual syndrome
Signs of hyperandrogenism (seborrhea, acne, hirsutism)
Functional ovarian cysts and benign ovarian tumors
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Iron-deficiency anemia
Pelvic inflammatory disease
Ectopic pregnancies

Protective effects:

Epithelial ovarian cancer
Endometrial cancer
Colorectal cancer

… .. how can we enhance contraceptive compliance?
Discussing any doubts and describing possible side effects:
Spotting, oligomenorrhea, breast tension, weight gain….
On many occasions, the real reason for low compliance is a concern about health 

and fertility in the future.
Moreover, several authors have pointed out the close relationship between side 

effects and the nonrational perception of a major health risk [9].
Categories of medical eligibility criteria for oral contraceptive use

 1. A condition for which there is no restriction for the use of the contraceptive 
method

 2. A condition for which the advantages of using the method generally out-
weigh the theoretical or proven risks

 3. A condition for which the theoretical or proven risks usually outweigh the 
advantages of using the method

 4. A condition that represents an unacceptable health risk if the contraceptive 
method is used

Category 1: Unrestricted use

• Age—from menarche *°
• Postabortion—immediately first and second trimester, and post-septic
• Non-migraine headaches—mild or severe
• Minor surgery without immobilization
• Severe dysmenorrhea
• Endometriosis
• Breast disease: benign breast disease or a family history of breast cancer**
• Anemias—thalassemia, iron deficiency
• Raynaud’s disease—primary without antiphospholipid antibodies

*we have no data on the effect of OC assumption and post-menarchal growth.
°data concerning effects on bone mass are not univocal (possible reduction effect 

on bone mass growth in very young people, but there is catchup with interruption of 
the treatment) [10].
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WHO (2009) guidelines point out a relation between an estrogenic level (20 mcg) 
and BMD (bone mineral density) lower then controls; on the contrary, if you use 
higher EE levels, there are no differences.

**in hormonal contraceptive users with a family history of breast cancer, there is 
no higher risk of breast cancer [11].

In girls with known BRCA1/2 mutations, there is a risk of earlier breast cancer 
onset in the OC users but there is another positive effect in terms of reduced incidence 
of ovarian cancer, [12] so an individual evaluation end possible use of POP is advised.

Category 2: The benefits generally outweigh the risks

Smoking—aged <35 years
Obesity—BMI ≥30–34 kg/m2

Family history of VTE in a first-degree relative aged ≥45 years
Major surgery without prolonged immobilization
Superficial thrombophlebitis
Migraine headaches—without aura in women aged <35 years
Vaginal bleeding—suspicious for serious condition before evaluation
CIN
Raynaud’s disease—secondary without antiphospholipid antibodies
Non-liver enzyme-inducing antibiotics

Category 3: The risks generally outweigh the benefits

Obesity—BMI 35–39 kg/m2

Family history of VTE in a first-degree relative aged <45 years
Immobility (unrelated to surgery)—e.g., wheelchair use, debilitating illness
Known hyperlipidemias—e.g., family history of hypercholesterolemia
Symptomatic gallstones
Migraine headaches or a past history of migraine with aura at any age

Category 4: Unacceptable health risk and should not be used

Obesity—BMI ≥40 kg/m2

Migraine headaches—with aura at any age
Known thrombogenic mutations
Raynaud’s disease—secondary with antiphospholipid antibodies and thus a ten-

dency to thrombosis
Hypertension—blood pressure ≥160 mmHg systolic and/or ≥95 mmHg diastolic; 

or vascular disease
VTE—current (on anticoagulants) or past history
Valvular and congenital heart disease—complicated by pulmonary hypertension, 

atrial fibrillation, history of subacute bacterial endocarditis
Hepatocellular adenoma
Angiopathic hereditary edema 3
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Finally we must not forget adolescent girls with chronic diseases, which are 
nowadays increasingly frequent due to the better treatment of the underlying condi-
tions; in these cases, the choice of contraceptive must consider the adolescents’ 
needs and their clinical situation, determined in collaboration with their specialist, 
following specific guidelines. In the presence of estrogen-dependent diseases or 
increased risk of venous thromboembolism, it must be considered the possibility of 
using POP.

The guidelines refer to the writing of this work are:

World Health Organization—Medical eligibility criteria for contraceptive use. Fifth 
edition 2015.

World Health Organization—Medical eligibility criteria for contraceptive use. 
Fourth edition 2009.

Royal College of Obstetricians and Gynecologists: Faculty of Sexual and 
Reproductive Healthcare Clinical Guidance; Contraceptive Choices for Young 
People Clinical Effectiveness Unit March 2010

Royal College of Obstetricians and Gynecologists: Faculty of Sexual and 
Reproductive Healthcare Combined Hormonal Contraception Clinical 
Effectiveness Unit October 2011 (Updated August 2012)

Royal College of Obstetricians and Gynecologists: Faculty of Sexual and 
Reproductive Healthcare. United Kingdom Medical Eligibility Criteria for 
Contraceptive Use (UKMEC) Update. London: FRSH; 2009.

Royal College of Obstetricians and Gynecologists: Faculty of Sexual and 
Reproductive Healthcare Clinical Guidance; First Prescription of Combined 
Oral Contraception Clinical Effectiveness Unit July 2006 (Updated January 
2007)

Royal College of Obstetricians and Gynecologists: Venous Thromboembolism and 
Hormonal Contraception (Green-top Guideline N° 40, July 2010).

Haute Autorité de Santé, Rapport D’élaboration: Contraception chez l’homme et 
chez la femme, Avril 2013

American College of Obstetricians and Gynecologists: ACOG practice bulletin—
Clinical management guidelines for obstetrician–gynecologists number 73, June 
2006

Linee Guida italiane su l’efficacia e l’uso appropriato della contraccezione 
intrauterina. E. Arisi, V.Bruni, A. Di Spiezio Sardo, V. Dubini, G. Gubbini, 
F. Parazzini, Dicembre 2014
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11Ovarian Cysts in Adolescence

M. Chiara Lucchetti

11.1  Definition and Etiopathogenesis

The gold standard for the diagnosis of an ovarian neoplasm is the ultrasound defini-
tion provided by the IOTA (International Ovarian Tumor Analysis) criteria: It is the 
part of an ovary or the total ovary that is not part of the normal ovarian physiology [1].

Functional ovarian cysts: Ovarian cyst is an ultrasonographically anechoic 
space, round or oval shaped, with smooth, thin wall, acoustic posterior reinforce-
ment, in absence of solid components, sepiments, and internal flow at Color Doppler. 
If these features are present in formations lesser than 3 cm in diameter, these are 
considered follicles. For diameters more than 3 cm, the appropriate definition is fol-
licular cysts, that is greater expanding follicles, generally not bursted for lack of 
ovulation, which is a frequent event in adolescence; for this type of cysts, regardless 
the age group, incidence of malignancy is less than 1%.

During adolescence, ovarian cysts are generally due to failed follicular involution: 
Lack of ovulation induces follicular overgrowth, sometimes reaching huge dimensions 
and, possibly, acute symptoms due to intracystic bleeding, rupture, or torsion (of the 
cysts but even of the whole ovary). For this reason, such cysts are also named “func-
tional” and only a conservative approach is required, with ultrasonographic re-evalua-
tion with time. Only when a torsion is suspected a surgical approach is mandatory.

There are also cysts with features due to a bloody content inside (hemorrhagic 
cysts): They are the consequence of a bleeding inside a corpus luteum or a follicular 
cyst. These cysts have the appearance of a cystic complex mass, with a net-like 
distribution of internal echoes (fishing net-like, web-like, etc.) or, when resorption 
is present, like a solid area with concave edges (retracting clot); at Color Doppler 
they have no internal flow, but generally a circumferential flow along the cystic wall 
is present (fire-ring sign); the wall thickness may be variable.
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This kind of cyst, being functional (it would be better to call them “dys- 
functional”) in their nature, tend to spontaneously disappear in 6–8 weeks.

Endometriosic cysts: Besides the rarity of this pathology in adolescence (especially 
if the “endometrioma” stage is considered), it has to be suspected that a complex cyst 
could be an endometrioma, particularly in patients with previous mullerian obstructive 
malformations and chronic dysmenorrhoea. Ultrasonographically, the appearance may 
be not different from that of an hemorrhagic cyst (scattered homogeneous echoes, 
groundglass- like, sometimes with a fluid level, no internal flow at Color Doppler, 
without solid internal nodules or neoplastic characteristics), but at a 6–12 weeks fol-
low-up, not spontaneously disappearing, it becomes evident its real nature. If not sur-
gically removed, endometriomas require at least a yearly ultrasonographic follow-up.

Complex cysts or masses: The majority of persistent ovarian solid or complex 
masses (strictly defined as neoformations or neoplasms) are mature teratomas or 
dermoid cysts, which are germinal tumors. Other neoplasms can be also present in 
the pediatric–adolescent age, but are relatively rare. Malignant tumors represent 
1–20% of all ovarian masses in pediatric age, keeping in mind that the variability is 
due to the influence, on reported series, coming from pediatric general hospital or 
pediatric oncological hospital.

The ultrasonographic appearance of teratomas is characterized by the presence 
of hyperechogenic solid components (focal or diffuse, also named “Rokitansky 
nodule”), by thin lines or “spots” as well as hyperechogenic, by the possible pres-
ence of floating spheric structures and by the absence of internal flow at Color 
Doppler. At the first glance, these formations may be undistinguishable by some 
luteal/hemorrhagic formations, but at ultrasonographic follow-up the fail to resolve 
give the confirm of their neoplastic nature. Mature teratomas are bilateral in 12–15% 
of cases, which is an important consideration to remind during the initial evaluation 
and, most of all, during follow-up.

Epithelial tumors tend to assume the appearance of voluminous cystic formations 
(serous or mucinous cystadenomas), with a similar aspect to that of follicular cysts, 
but with dimensions usually exceeding 10 cm.

There is no uniformity of opinions, in the Literature, about dimensions to con-
sider “at risk” for the torsion of an ovarian mass. It is well known that neoforma-
tions with a diameter between 5 and 8 cm are often present in case of ovarian 
torsion, suggesting to act like a “trigger” point predisposing to torsion.

Therefore, when a mass with such dimensions is addressed to a “wait and see” 
approach, it is important to be aware (and to tell the parents) that an ultrasonographic 
evaluation is mandatory in case of acute abdominal and/or pelvic pain. Moreover, 
dimensions greater than 8–10 cm of diameter have been recently reported to be one of 
the predictable factors indicating malignancy risk, either for cystic or solid masses.

11.2  Epidemiology

The estimated prevalence for ovarian masses in the pediatric–adolescent age is 2.6 
cases out of 100,000 each year. Between 2008 and 2012 in the USA only 1.3% of all 
ovarian cancers have been diagnosed in patients below the age of 20, giving the idea 
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of how rare and difficult to study this pathology could be. In a recent review of the 
Literature [2], the risk of malignancy of adnexal masses in children has been esti-
mated around 19%, with a range from 2 to 59%, being the differences due to referral 
bias (specialized pediatric oncologist or not) and ages of studied population.

Epithelial carcinomas, which prognosis remains poor, account for 90% of all 
ovarian cancers in adults, while in children the most frequent ovarian cancer is 
nonepithelial, being epithelial in less than 20% of cases (Table 11.1), with a pre-
dominance of serous and mucinous histology [3, 4]. Most often, pediatric ovarian 
cancers arise from germ cells and have a good prognosis: Mangili et al. [5] reported 
results from the largest database on ovarian germ cell pathologies and stated that 
there are two important contributing factors to the prognosis of germ cell tumors 
(GCT): first, the majority (71%) is detected at stage I, and second they respond 
well to surgery and chemotherapy, leading to a 5-year survival of 95.6% and 73.2% 
in stage I and advanced stages, respectively. Because of this excellent prognosis of 
GCT, overall outcome of ovarian cancer in children is excellent compared with 
that in adults.

The malignancy risk has been evaluated in an epidemiologic study including 
more than 1000 cases [6] in which the risk stratification has clearly showed that, 
related to the frequency of onset of ovarian masses, the malignancy rate is propor-
tionally higher in the 1–8 years group; in this age group, in fact, it is extremely rare 
the presence of an ovarian neoformation of functional nature and therefore the risk 
to be in the presence of a neoplasia is significantly higher. This is why in this age 
group the clinical approach, in case of ovarian mass, has to be more prudent.

Other studies have put in evidence that, besides patient’s age, other characteris-
tics are related to malignancy risk: clinical and hormonal features of precocious 
puberty or virilization (abnormal hormonal function), dimensions >8–10 cm, pres-
ence of solid components inside the formation, higher level of one or more tumor 

Table 11.1 Classification of ovarian tumors according to the WHO classification and their fre-
quency in the pediatric and adolescent population

Epithelial Serous 15–20%
Mucinous
Endometrioid
Clear cell
Transitional cell
Epithelial-stromal (adenosarcoma, 
carcinosarcoma)

Nonepithelial Germ cell Dysgerminoma 60–80%
Yolk sac
Monodermal
Mixed
Teratoma

Sex cord stromal Granulosa cell 10–20%
Sertoli-Leydig
Mixed

Metastases
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markers. However, in the pediatric age it doesn’t exist yet a reliable and validated 
tool able to distinguish, like in the adult population, a benign from a malignant ovar-
ian mass. In fact, while a number of such tools (risk indexes, diagnostic algorithms) 
have been developed for the reproductive and menopausal age (RMI, ROMA; 
OVA1, LR2 and, recently, a new algorithm involving the use of protein HE4), in the 
pediatric age similar efforts have not allowed similar results, perhaps due to the 
eterogeneicity of the studied populations and to the small number of ovarian malig-
nancies: with these premises, so that whatever complex diagnostic tool requires 
very difficult and time-consuming validation.

11.3  Diagnosis

Symptoms associated with the presence of an ovarian mass are extremely variable, 
coming from the total lack of any symptom (it is frequent their occasional detection 
during imaging studies for other reason) to pelvic/abdominal pain (chronic/recur-
rent or acute), until clinical signs of abnormal hormonal secretion (precocious 
puberty, virilization, dysfunctional uterine bleedings, etc.). There have also been 
reported rare clinical manifestations associated to the presence of mature teratomas, 
very similar to paraneoplastic syndromes, such as autoimmune hemolytic anemia 
and immune- mediated limbic encephalitis [7, 8].

Generally, complex masses and in particular mature cystic teratomas can become 
symptomatic because of their related complications: torsion (3–16%), rupture 
(1–4%), infection (1%), malignant degeneration (0.17–2%).

Since presenting signs and symptoms of ovarian masses (either benign or malig-
nant) are so heterogeneous, in recent years many authors have looked for clinical 
and/or imaging features in order to exclude the risk of malignancy and to increase 
the number of patients candidates to ovarian preservation (wait-and-see policy, re- 
evaluation, laparoscopic surgery, reduced number of oophorectomy).

Ultrasonography: In the diagnostic approach, it remains the primary tool either 
for the precocious diagnosis or the follow-up, offering the possibility to reassess 
in a reasonable time masses potentially suspicious so avoiding aggressive treat-
ments. Ultrasonography has, in fact, the basic requirements of spread, ease of use, 

Box 1: Differential Diagnoses of Ovarian Cysts
• Hydrosalpynx
• Paraovarian cyst
• Hematometra/hematocolpos
• Salpyngitis
• Pelvic abscess
• Extrauterine pregnancy
• Abdominopelvic cysts not ovarian
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and to repeat. Ultrasonographically, the mass is considered for its main features 
that are dimensions, appearance, and content, which should help in choosing the 
best therapeutic approach. When the cyst is unilocular, unilateral, with thin and 
smooth wall, smaller than 8 cm and without ascitic fluid, the risk of malignancy 
is very low (<1%).

US is the initial modality to confirm the presence of adnexal masses and provides 
their approximate size. In some cases, it characterizes the mass, such as a dermoid 
cyst, by showing calcification and fat-fluid level.

Malignancies are more often complex masses with irregular edges, not well 
defined, often with necrotic central areas, sepiments, and papillary projections. When 
ultrasonography, even repeated after 6–8 weeks, is not diriment, the second diagnos-
tic step is represented by Magnetic Resonance Imaging; the use of Computed 
Tomography is only reserved for the staging of histologically proven malignancies.

Traditionally, masses greater than 5 cm have been used as cutoff suggestive of 
malignancy, with some studies using 7.5 and 8 cm. A recent study by Papic et al. [9] 
showed that 56% of benign masses were >8 cm so the cutoff value of >10 cm has 
been proposed as a malignancy predictor, as well as the presence of solid compo-
nents seen on imaging. Neither of these predictors was independently 100% sensi-
tive for malignancy, as 11% of malignant masses were <10 cm and 22% of malignant 
masses were cystic (complex) with no solid components.

Magnetic resonance imaging: Preoperative pelvic MRI findings might change 
the surgical management of pediatric patients with adnexal masses, so it is consid-
ered a valuable addition to the conventional workup in the clinical management, 
especially when an extraovarian origin of the mass is suspected or a malignancy has 
to be ruled out. In a study of Marro et al. [10], MRI correctly suggested benign 
nature in 24 of 28 (85.7%) benign masses while US was indeterminate in 19 of these 
28 (67.8%) masses. MRI is required for better characterization of ovarian masses, 
for assessing likelihood of malignancy, and for staging the tumor. It is chosen for 
staging of malignancy over CT scan to reduce ionizing radiation exposure in this 
young and more vulnerable population.

Tumor markers: Their diagnostic significance is controversial for the possibility 
of higher plasmatic values either in malignant or in benign masses: in the Literature 
the rate of benign lesions associated with markers elevated values varies from 3.4 to 
20%, while no more than half of the malignant forms have a higher value of one or 
more markers. It creates the risk to underestimate the possibility of malignancy, but 
even that of planning a too aggressive approach toward a benign lesion.

A recent paper dealing with pediatric age [9] has evidentiated that alpha- 
fetoprotein and beta-HCG are highly specific for neoplastic masses since in the ana-
lyzed series no benign mass was associated with elevated values of these markers. 
But the same study has identified 17% of patients with malignancies showing the 
absence of any marker elevation, coming to the conclusion that the absence of tumor 
markers modifications does not allow to exclude the presence of malignancy.

On the basis of such considerations, it appears reasonable to always program an 
extemporaneous histologic examination when tumor markers are elevated, in order 
to offer the most appropriate surgical approach, but never to plan an aggressive 
surgical approach only relying on tumor markers.
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However, their use is always considered useful during follow-up of malignan-
cies, either to evaluate the answer to therapy or to early detect recurrences.

Hormones: Hormonal samples are mandatory when an abnormal hormonal pro-
duction is suspected (precocious puberty, virilization, hyperthyroidism, etc.). 
Inhibin-B, progesterone, and Anti-Mullerian Hormone (AMH) are other hormones 
actually under validation as possible pre- and postoperative “markers” of reduced 
ovarian reserve, coming from the mass itself and/or from its surgical treatment 
(open surgery or laparoscopy).

11.4  Therapy

About 60% of ovarian masses are treated surgically. Nowadays, more than 50% of 
surgeries for ovarian masses in adolescents are performed laparoscopically, and most 
of the patients (71–84%) undergo cystectomy rather than oophorectomy. However, of 
the small number of patients who undergo oophorectomy, the majority have benign 
lesions, and this has to be considered unacceptable, although still performed.

The best practical treatment of pediatric and adolescent ovarian masses is not a 
well-defined topic because of the lack of markers or validated indicators of malig-
nancy. Considering neoplastic masses, very different approaches are described and 
followed, particularly for stadiation of germ cell tumors compared to epithelial and 
stromal, having developed in recent years extremely conservative strategies for the 
first ones (such as laparoscopy, ovary-sparing surgery, tumorectomy with preserva-
tion of residual ovarian tissue) and more aggressive for the others. In recent years, 
preservation rates in girls with benign ovarian masses have increased from 15% in 
1999 to 39–61%, but as stated by Papic et al. [9] it is likely less than it could be.

Besides, it is always dutiful to consider that for many ovarian neoplasms the 
surgical treatment is needed as an emergency procedure because of a secondary tor-
sion or rupture.

The main target in the management of an ovarian mass in pediatric and adoles-
cent age should be to preserve the ovary, without betraying the oncological princi-
ples, most of all as far as it regards the stadiation, considering that during surgery 
the histology is not known until pathologic exam is performed.

The general basic rules in the management of ovarian masses in this age group 
should therefore be the following:

 1. To establish cyst/mass main features
 2. To avoid any surgery for functional cysts
 3. To exclude the presence of neoplasms

Laparoscopic surgery is considered the gold standard in the treatment of benign 
ovarian masses. There are still existing controversies regarding malignancies, and 
for this reason a lot of “suspected” masses are still treated with laparotomies by 
gynecologists and pediatric surgeons. While there is general agreement about the 
use of laparoscopy when a malignancy is reasonably excluded during preoperative 
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evaluation, there are not precise rules to achieve this “reasonably exclusion,” 
although some authors have published data aimed to this.

There are two main stadiation systems for ovarian pediatric masses: one from the 
International Federation of Gynecology and Obstetrics (FIGO) and one from the 
Children’s Oncology Group (COG), regarding only germ cell tumors (Tables 11.2 
and 11.3). The Children’s Oncology Group (COG) established also the current con-
sensus guidelines for appropriate staging procedures among pediatric patients with 
ovarian germ cell tumors [11] (Table 11.4).

Regarding cystic mature teratomas, the Literature based on adult age suggests 
that laparoscopic excision is a safe procedure, without an increase in the number of 
recurrences when compared with laparotomy [12]. The decision to use the same 
approach for the pediatric age has been more cautious, and it is still considered as 
depending on the laparoscopic experience of the single surgeon and on the patient’s 
age. The standard treatment of a cystic mature teratoma is still reported as ovariec-
tomy by “open” surgery, but recently many authors have proposed the excision of 
the lesion (open or laparoscopically) without considering oophorectomy.

Table 11.2 2014 FIGO ovarian cancer staging

Stage I. Tumor confined to ovaries or fallopian tube(s)
IA: Tumor limited to one ovary (capsule intact) or fallopian tube; no tumor on ovarian or 
fallopian tube surface; no malignant cells in the ascites or peritoneal washings
IB: Tumor limited to both ovaries (capsules intact) or fallopian tubes; no tumor on ovarian or 
fallopian tube surface; no malignant cells in the ascites or peritoneal washings
IC: Tumor limited to one or both ovaries or fallopian tubes, with any of the following:
  IC1: Surgical spill
  IC2: Capsule ruptured before surgery or tumor on ovarian or fallopian tube surface
  IC3: Malignant cells in the ascites or peritoneal washings
Stage II. Tumor involves one or both ovaries or fallopian tubes with pelvic extension (below 
pelvic brim) or primary peritoneal cancer
IIA: Extension and/or implants on uterus and/or fallopian tubes and/or ovaries
IIB: Extension to other pelvic intraperitoneal tissues
Stage III. Tumor involves one or both ovaries or fallopian tubes, or primary peritoneal cancer, 
with cytologically or histologically confirmed spread to the peritoneum outside the pelvis and/
or metastasis to the retroperitoneal lymph nodes
IIIA1: Positive retroperitoneal lymph nodes only (cytologically or histologically proven):
  IIIA1 (i) Metastasis up to 10 mm in greatest dimension
  IIIA1 (ii) Metastasis more than 10 mm in greatest dimension
IIIA2: Microscopic extrapelvic (above the pelvic brim) peritoneal involvement with or without 
positive retroperitoneal lymph nodes
IIIB: Macroscopic peritoneal metastasis beyond the pelvis up to 2 cm in greatest dimension, 
with or without metastasis to the retroperitoneal lymph nodes
IIIC: Macroscopic peritoneal metastasis beyond the pelvis more than 2 cm in greatest 
dimension, with or without metastasis to the retroperitoneal lymph nodes (includes extension of 
tumor to capsule of liver and spleen without parenchymal involvement of either organ)
Stage IV. Distant metastasis excluding peritoneal metastases
Stage IVA: Pleural effusion with positive cytology
Stage IVB: Parenchymal metastases and metastases to extra-abdominal organs (including 
inguinal lymph nodes and lymph nodes outside of the abdominal cavity)
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In 2014, the Gynecologic Cancer Intergroup (GCIG) formulated a consensus on 
ovarian germ cell tumors [13]; since most tumors are unilateral and diagnosed as stage 
I disease, fertility-sparing surgery appears to be safe. In case of FIGO stage II disease 
or higher, surgery has to be extended, keeping in mind that the uterus usually can be 
preserved even in case of a bilateral tumor. The administration of neoadjuvant chemo-
therapy, prior to debulking surgery (as is accepted in widespread epithelial ovarian 
cancer in adults), can be considered in children with widespread dysgerminomas since 
the tumor is highly chemosensitive. Standard chemotherapy for advanced or incom-
pletely resected GCT is based on bleomycin, etoposide, and cisplatinum; in carboplati-
num replacing cisplatinum is also suggested, or even with ifosfamide replacing 
bleomycin. It is expected that more than 90% of children will survive their disease.

The majority of epithelial ovarian cancers in children reported in the Literature 
are mucinous ovarian cancers or low-grade serous ovarian cancers. Both for chil-
dren and for adults, serous ovarian cancer will present most often at stage III or IV, 
with the typical features of a bloated abdomen, dyspnea, and abdominal pain. 
Epithelial ovarian cancer in children is not restricted to serous and mucinous carci-
noma; there have been described cases of clear cell ovarian carcinomas, Brenner 
tumor, endometrioid ovarian carcinomas, small cell ovarian cancers of the hyper-
calcemic type, sarcomas. In contrast to the balanced and well-reported treatment 
schedule for children with GCTs, epithelial ovarian cancer in children is treated as 
adults with a combination of surgery and platin-based chemotherapy. Fertility spar-
ing surgery is not an option, because it is very important that all macroscopic tumor 
is resected, particularly for stages II–IV.

Table 11.3 Staging system for pediatric ovarian germ cell tumors (COG)

Stage I
Limited to ovary (ovaries); peritoneal washings negative; tumor markers normal after 
appropriate half-life decline (AFP 5 days, HCG 16 h)
Stage II
Microscopic residual or positive lymph nodes (2 cm)
Peritoneal washing negative for malignant cells, tumor markers positive or negative
Stage III
Lymph node involvement (2 cm) gross residual or biopsy only; contiguous visceral involvement 
(omentum, intestine, bladder); peritoneal washings positive for malignant cells; tumor markers 
positive or negative
Stage IV
Distant metastases, including liver

Table 11.4 2004 COG guidelines for GCT staging

– Collection of ascites or peritoneal washings
– Examination of peritoneum and biopsy of any abnormality encountered
–  Gross examination of retroperitoneal lymph nodes by visual inspection and direct palpation 

with subsequent biopsy of abnormalities encountered
– Examination of the omentum with removal of abnormalities encountered
– Gross examination of the contralateral ovary with biopsy of abnormalities encountered
– Complete resection of ipsilateral ovary without tumor spill or capsule violation
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The mainstream surgical treatment (open surgery or laparotomic surgery) is now 
considered appropriate only when there is the suspicion of a neoplastic, malignant 
mass. In this case, the open surgery allows that oncological stadiation is performed 
easier and correctly (evaluation of limphnodes, mesenter, peritoneum, ascitic fluid 
aspiration for citology), that the radical resection of the mass is verified, and that 
contralateral ovary is properly palpated (little internal neoformations may result 
hardly palpable, so not recognizable at all at laparoscopy). Traditional surgery is 
also associated with lesser incidence of ruptures or “spillages.” On the other hand, 
surgical operation results, in the majority of cases, much more aggressive than 
needed, mostly considering the small number of malignancies in this age group.

An open approach is commonly used when malignancy is suspected, and it has 
also been recommended for large cysts owing to better visualization which may 
lead to decreased tumor rupture and improved ovarian preservation. However, in a 
study by Papic et al. [9] laparoscopy demonstrated to be an effective approach for 
ovarian preservation even with large benign masses. Additionally, there was no 
increase in tumor spillage rates between laparoscopic and open groups, and the 
length of stay was shorter in the laparoscopic group. The overall ovarian preserva-
tion rate for benign masses in that study was 24%, which is lower than other recent 
series reported (39–61%).

The complete ovarian resection (oophorectomy or salpingo-oophorectomy) is 
indicated on the basis of the tumor extension. In germ cell tumors not macroscopi-
cally involving the Fallopian tube, the tube of the affected side can be preserved 
without risk. Stage IA tumors (serous borderline, stromal sexual cords and germ cel 
tumors) also have been demonstrated to be safely treated with cystectomy/tumorec-
tomy and strict follow- up. It is also possible to plan a possible second surgical 
procedure aimed to stadiate a patient initially treated with cystectomy alone, but this 
option has to be formulated on individual basis, considering the type on neoplasms, 
the pathologic stage, the grade, the risk that a chemotherapy will be needed and the 
compliance. It has to be discouraged, indeed, the routine biopsy of the contralateral 
ovary to avoid a further damage to future fertility.

Recurrences and mortality have been reported with variable values in different 
series: from 4% for both [11] to 16% for recurrences and 11% for mortality [14] to 
0% for both [15, 16].

For stage I germ cell tumors surgical resection alone seems to be the best 
approach in order to accomplish the oncologic management and the fertility preser-
vation. For more advanced stages, chemotherapy with bleomycin, etoposide, and 
cisplatinum gives generally optimal results; after three to four chemotherapy cycles, 
a second-look surgery is required to document the local answer and to eventually 
remove residuals of disease. Survival is good even in such cases (more than 90% 
after 5 years).

Even for stromal sexual cords in stage IA and low histologic grade, surgical 
treatment alone is proposed. Chemotherapy is reserved for more advanced stages, 
higher histologic grade or evidence of tumor rupture during surgery. Survival is 
good for stage I lesions (more than 90%), while for higher stages and grades sur-
vival after 5 years can be lower than 60%.
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Malignant epithelial tumors are generally unusual before menarche and are 
mainly represented by serous borderline tumors with low malignancy potential and 
very good prognosis (89% survival at 20 years); the evolution to adenocarcinoma 
has only seldom been described. Proposed treatment is monolateral salpingo- 
oophorectomy and subsequent strict follow-up. For the very rare cases of adenocar-
cinoma, surgery has to be radical with rigorous adherence to FIGO guidelines.

When a cyst (of unknown origin) is associated with ovarian torsion, suggested 
treatment is always derotation and cystectomy (either in traditional surgery or lapa-
roscopically); when the ischemic state of the ovary is severe (black-bluish ovary) or 
there is the suspicion of a solid mass inside the enlarged ovary, it seems appropriate 
to schedule a “second-look” surgery, avoiding unnecessary oophorectomies. The 
need for oophoropexy is a very discussed topic, either for the torsed ovary or for the 
contralateral one.

Cass et al. [15] and Bristow et al. [17] reported an 85% and 100% of ovarian 
masses with torsion treated with oophorectomy, respectively. Irreversible ischemic 
damage to the ovary and the concern for malignancy have been attributed to the high 
rates of oophorectomy in these masses. With increasing evidence of complete ovar-
ian recovery after detorsion and low rate of malignancy (only 2% of ovarian masses 
with torsion were malignant in the study of Papic et al. [9]), current recommenda-
tion includes detorsion and cystectomy, without complete oophorectomy, followed 
by postoperative surveillance, regardless of how ischemic or necrotic the ovary 
appears intra-operative.

In the treatment of ovarian masses (either cystic or solid) is not indicated any 
hormonal therapy. It has been well demonstrated, in fact, that estroprogestinic ther-
apy has no effect in the resolution of cystic masses (when their nature is functional, 
they are spontaneously disappearing) nor in time of resolution, as recently shown in 
a Cochrane’s review by Grimes et al. [18].

Finally, aspiration of ovarian cysts has no indication and is considered obsolete 
because of its very low specificity (32%); if masses are complex there is the risk to 
spread teratomas and to induce a chemical peritonitis. If masses are cystic, unilocu-
lar, simple, according to their dimensions, the only treatment option is observation 
or excision (laparoscopic or open surgery) [19].

References

 1. Timmerman D, Valentin L, Bourne TH, Collins WP, Verrelst H, Vergote I. Terms, definitions 
and measurements to describe the sonographic features of adnexal tumors: a consensus opinion 
from the International Ovarian Tumor Analysis (IOTA) group. Ultrasound Obstet Gynecol. 
2000;16:500–5.

 2. Baert T, Storme N, Van Nieuwenhuysen E, Uyttebroeck A, Van Damme N, Vergote I, 
Coosemans A. Ovarian cancer in children and adolescents: a rare disease that needs more 
attention. Maturitas. 2016;88:3–8.

 3. Morowitz M, Huff D, von Allmen D. Epithelial ovarian tumors in children: a retrospective 
analysis. J Pediatr Surg. 2003;38:331–5.

M.C. Lucchetti



181

 4. Seidman JD, Horkayne-Szakaly I, Haiba M, Boice CR, Kurman RJ, Ronnett BM. The his-
tologic type and stage distribution of ovarian carcinomas of surface epithelial origin. Int 
J Gynecol Pathol. 2004;23:41–4.

 5. Mangili G, Sigismondi C, Gadducci A, Cormio G, Scollo P, Tateo S, Ferrandina G, Greggi S, 
Candiani M, Lorusso D. Outcome and risk factors for recurrence in malignant ovarian germ 
cell tumors: a MITO-9 retrospective study. Int J Gynecol Cancer. 2011;21:1414–21.

 6. Brookfield KF, Cheung MC, Koniaris LG, Sola JE, Fischer AC. A population-based analysis 
of 1037 malignant ovarian tumors in the pediatric population. J Surg Res. 2009;156:45–9.

 7. Glorieux I, Chabbart V, Rubie H, Baunin C, Gaspard MH, Guitard J, Duga I, Suc A, Puget C, 
Robert A. Autoimmune hemolytic anemia associated with a mature ovarian teratoma. Arch 
Pediatr. 1998;5(1):41–4.

 8. Nokura K, Yamamoto H, Okawara Y, Koga H, Osawa H, Sakai K. Reversible limbic encepha-
litis caused by ovarian teratoma. Acta Neurol Scand. 1997;96:367–73.

 9. Papic JC, Finnell SM, Slaven JE, Billmire DF, Rescorla FJ, Leys CM. Predictors of ovarian 
malignancy in children: overcoming clinical barriers of ovarian preservation. J Pediatr Surg. 
2014;49:144–8.

 10. Marro A, Allen LM, Kives SL, Moineddin R, Chavhan GB. Simulated impact of pelvic MRI 
in treatment planning for pediatric adnexal masses. Pediatr Radiol. 2016;46:1249–57.

 11. Billmire D, Vinocur C, Rescorla F, Cushing B, London W, Schlatter M, Davis M, Giller R, 
Lauer S, Olson T. Outcome and staging evaluation in malignant germ cell tumors of the ovary 
in children and adolescents: an intergroup study. J Pediatr Surg. 2004;39:424–9.

 12. Nitke S, Goldman GA, Fisch B, Kaplan B, Ovadia J. The management of dermoid cysts—a 
comparative study of laparoscopy and laparotomy. Isr Med Sci. 1996;32:1177–9.

 13. Ray-Coquard I, Brown J, Harter P, Provencher DM, Fong PC, Maenpaa J, Ledermann JA, 
Emons G, Rigaud DB, Glasspool RM, Mezzanzanica D, Colombo N. Gynecologic Cancer 
InterGroup (GCIG) consensus review for ovarian sex cord stromal tumors. J Gynecol Cancer. 
2014;24:S42–7.

 14. Brown MF, Hebra A, McGeehin K, Ross AJ 3rd. Ovarian masses in children: a review of 91 
cases of malignant and benign masses. J Pediatr Surg. 1993;28:930–2.

 15. Cass DL, Hawkins E, Brandt ML, Chintagumpala M, Bloss RS, Milewicz AL, Minifee PK, 
Wesson DE, Nuchtern JG. Surgery for ovarian masses in infants, children, and adolescents: 
102 consecutive patients treated in a 15-year period. J Pediatr Surg. 2001;36:693–9.

 16. Beiner ME, Gotlieb WH, Korach Y, Shrim A, Stockheim D, Segal Y, Fridman E, Ben-Baruch 
G. Cystectomy for immature teratoma of the ovary. Gynecol Oncol. 2004;93:381–4.

 17. Bristow RE, Nugent AC, Zahurak ML, Khouzhami V, Fox HE. Impact of surgeon specialty 
on ovarian-conserving surgery in young females with an adnexal mass. J Adolesc Health. 
2006;39:411–6.

 18. Grimes DA, Jones LB, Lopez LM, Schulz KF. Oral contraceptives for functional ovarian 
cysts. Cochrane Database Syst Rev. 2014;4:CD006134. doi:10.1002/14651858.CD006134.
pub5. Review

 19. Hermans AJ, Kluivers KB, Siebers AG, Wijnen MH, Bulten J, Massuger LF, Coppus SF. The 
value of fine needle aspiration cytology diagnosis in ovarian masses in children and adoles-
cents. Hum Reprod. 2016;31:1236–40.

11 Ovarian Cysts in Adolescence

https://doi.org/10.1002/14651858.CD006134.pub5
https://doi.org/10.1002/14651858.CD006134.pub5


183© Springer International Publishing AG 2018
A.M. Fulghesu (ed.), Good Practice in Pediatric and Adolescent Gynecology, 
https://doi.org/10.1007/978-3-319-57162-1_12

L. Catania, M.D. (*) • O. Abdulcadir, M.D. 
Regional Referral Centre for the Treatment and Prevention of FGM, Health Promotion of 
Immigrant Woman, DAIMI, AOU-Careggi Florence, Florence, Italy
e-mail: lucreziacatania@yahoo.it; oabdulcadir@aou-careggi.toscana.it 

J. Abdulcadir, M.D. 
Department of Obstetrics and Gynecology, Geneva University Hospitals, Geneva, 
Switzerland
e-mail: jasmine.abdulcadir@hcuge.ch

12Female Genital Mutilations

Lucrezia Catania, Omar Abdulcadir, 
and Jasmine Abdulcadir

Abbreviations

AOU Azienda Ospedaliera Universitaria
DAIMI Dipartimento Materno infantile
FGM/C Female Genital Mutilation/Cutting
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12.1  Introduction

WHO defines Female Genital Mutilation (FGM) as all procedures that involve the 
partial or total removal of external genitalia or other injury to the female genital 
organs for non-medical reasons [1]. The practice is still being reported in 30 coun-
tries in Africa and in some countries in Asia and the Middle East (Yemen, Iraqi, 
Kurdistan, Indonesia and Malaysia; there is a high prevalence of FGM in some 
specific geographical areas) [1, 2]. Some forms of FGM have also been reported in 
specific ethnic groups in Central and South America [1].

In the last decades, because of international migration, the number of affected or 
at risk of FGM girls and women has increased in high-income countries [3, 4].

mailto:lucreziacatania@yahoo.it
mailto:oabdulcadir@aou-careggi.toscana.it
mailto:jasmine.abdulcadir@hcuge.ch


184

Unicef has estimated that over 200 million girls and women worldwide live with 
some forms of FGM and the negative health consequences [2]. Every year almost 
three million girls and women are at risk of FGM [4].

Healthcare providers in all countries may face the need to provide healthcare to 
this population. Unfortunately, health workers often do not know the different types 
of genital mutilations; they are unaware of the real health consequences and are inad-
equately trained in diagnosing and treating these properly. The opportunities to iden-
tify FGM are frequently missed [5]. Paediatricians/gynaecologists have to be able to 
identify children/girls who have had some forms of FGM to offer appropriate care, 
treatments and information and to protect girls at risk. Better-trained personnel will 
lead to improved communication, higher rate of accurate diagnosis and better health 
care offer. This could also have an impact on prevention of the practice for future 
generations [5]. An appropriate training can also avoid stigmatization and misdiag-
nosis, with possible serious legal, social and psychological consequences for families 
that may be unjustly persecuted after the incorrect reporting to the court [6].

12.2  Classification and Description

According to the World Health Organization (WHO), female genital mutilation is 
classified into four types and subdivided into subtypes (Table 12.1).

An agreed-upon classification and a corresponding correct morphology for each 
type of female genital mutilation are important for clinical practice, management, 
recording and reporting, as well as for research on prevalence, trends and 
consequences of female genital mutilation. A visual reference and learning tool for 

Table 12.1 World Health Organization classification of female genital mutilation

Type I: Partial or total removal of the clitorisa and/or the prepuce (clitoridectomy)
Type Ia: Removal of the clitoral hood or prepuce only
Type Ib: Removal of the clitorisa with the prepuce
Type II: Partial or total removal of the clitorisa and the labia minora, with or without excision of 
the labia majora (excision)
Type IIa: Removal of the labia minora only
Type IIb: Partial or total removal of the clitorisa and the labia minora
Type IIc: Partial or total removal of the clitoris,a the labia minora and the labia majora
Type III: Narrowing of the vaginal orifice with creation of a covering seal by cutting and 
apposition of the labia minora and/or the labia majora, with or without excision of the clitoris 
(infibulation)
Type IIIa: Removal and apposition of the labia minora
Type IIIb: Removal and apposition of the labia majora
Type IV: Unclassified All other harmful procedures to the female genitalia for non-medical 
purposes, for example, pricking, piercing, incising, scraping and cauterization

Reprinted from [1]
aIn the World Health Organization classification, when there is reference to removal of the clitoris, 
only the glans or the glans with part of the body of the clitoris is removed. The body or part of the 
body and the crura of the clitoris remain intact as well as the bulbs, two other sexual erectile struc-
tures [7]. This anatomic notion is very important in education and in treatment of sexual 
dysfunction
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healthcare professionals is now available. This tool can be consulted by caregivers 
when unsure on the type of FGM diagnosed, used for training and surveys for moni-
toring the prevalence of female genital mutilation types and subtypes and be used in 
legal disputes Figs.12.1, 12.2, and 12.3 [8].

Fig. 12.1 Female genital mutilation type Ia: removal of the prepuce of the clitoris or clitoral hood 
(female circumcision). Courtesy of Jasmine Abdulcadir

Fig. 12.2 Female genital mutilation type IIc: partial or total removal of the clitoris, the labia 
minora and the labia majora. Courtesy of Jasmine Abdulcadir
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12.3  FGM, Religion and Social Factors

FGM is not prescribed by any religion even if it is often thought that they are a 
religious obligation. Women and children with FGM/C can have Islamic, Christian, 
Jewish or Animist religion depending on their ethnicity.

Factors used to justify and perpetuate FGM are multiple and diverse: social and 
peer acceptance, preparation for adulthood and marriage, removal of dirty, mascu-
line and impure parts of the genitalia, reduce sexual impulses to ensure chastity and 
overall maintain cultural identity [9].

The young girls who come from these cultures have to go through this painful 
experience, painful both physically and psychologically, to become part of the 
female group, and to be worthy of becoming wives and mothers 1 day.

While FGM leaves the ability for procreation intact, FGM mutilates the female 
body in the most intimate and sensitive parts which have the only function, so far 
discovered, of giving sexual pleasure. Furthermore, in the majority of cases, the sub-
jects who are subjected to FGM are not in a position to oppose. This practice is rec-
ognized as an abuse and violence against minors and a violation of human rights [1].

FGM is practiced at different ages depending on the country of origin. It may be 
performed from few days after birth to 15 years, usually before the first period [2]. 

Fig. 12.3 Female genital mutilation type IIIb without cutting of the clitoris before and after defib-
ulation. Courtesy of Jasmine Abdulcadir
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Among certain ethnic groups, it can be performed after the marriage or after giving 
birth. Most of girls examined for a study on FGM in a London safeguarding clinic 
were less than 10 years old when FGM was performed [10].

12.4  Complications

FGM can be responsible for heath complications, the severity of which depends on 
different factors such as quantity of removed tissue (types and subtypes of FGM), 
pre-existing health and nutritional condition of female baby/child, childhood feel-
ings and emotions (often fear coexists with pride), hygienic and sanitary modalities 
and instruments used for the practice (unhealthy or sanitary tools, traditional practi-
tioner or physician or nurse, etc.).

Although FGM is carried out during childhood, the available medical literature, 
often coming from countries of the diaspora, has mainly focused on the obstetric 
and gynaecological impact on adults. However, FGM is illegal and in many coun-
tries it is mandatory for health professionals to report to the police when a case of 
mutilation has been disclosed or when physical signs or symptoms of FGM are seen 
in a minor [9, 10].

FGM can be responsible for short- and long-term health complications [1].
The short-term effects of FGM afflict children/girls immediately after the procedure.
Haemorrhage, infection of the wound, pain, and shock are reported as common. 

Anaemia has been reported in 38% of girls after FGM [11]. Because of the use of 
unsterile tools, cases of tetanus, transmission of blood-borne infections such as 
Hepatitis B and C and HIV have been described. The real number of children who 
died for the operation is not officially registered [12].

Long-term complications may afflict women with FGM for long life. Their care and 
treatment require specific medical attention and sensitivity as women can be unaware 
that their symptoms are caused by FGM or that they underwent the practice. The most 
frequent complications are well described in the medical literature. Some others of 
them are frequent and unknown. The most serious complications concern FGM type II 
and III, which has also been more investigated compared with type I and IV.

Recurrent vaginal-urinary tract infections and dysuria (including prolonged mictu-
rition, drop by drop urinary stream flow through the tiny orifice of the infibulation) 
have been reported in up to 22% of women following FGM [9, 13]. When in the scar 
of FGM type III there are several orifices, urination is rainy. With the stagnation of the 
urine behind the infibulation scar, small stones can be hidden behind it. A prolonged 
bladder outlet obstruction caused by the infibulation (urethral meatus is covered by 
the scar) can cause myogenic, morphological and neurogenic changes which lead to 
detrusor overactivity, urinary urgency, with incontinence, frequency and nocturia [14].

Cysts in the scar are frequent and sometimes may evolve in abscesses or grow 
very much [15].

Post-traumatic clitoral neuroma (benign tumour arising after a section or injury 
to a nerve caused by the regenerative disorganized proliferation of the lesioned 
nerves) can be a consequence of FGM. Sometimes neurinomas are asymptomatic or 
they cause chronic pain or severe pain during sexual activity. In that case, the 
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treatment seems to be surgical excision. Considering the high frequency of clitoral 
cysts in case of infibulation, clitoral neuroma should be considered in the differen-
tial diagnosis when a cyst is painful [16].

Haematocolpos/haematometra has to be suspected in girls coming from coun-
tries with tradition of FGM when the absence of the menarche coexists with devel-
oped secondary sexual characteristics. The excessive tightness of the vaginal introits 
caused by an infibulation could be the cause. In that case, a defibulation can solve 
such complication.

Mental health problems such as anxiety, post-traumatic stress disorder and 
depression have been linked to FGM [17, 18].

The first sexual intercourses can be painful and sometimes remain so for life if 
not treated appropriately. In women with FGM type III, penetration is difficult or 
even impossible and a defibulation should be offered. When there is a sexological 
problem, it should not be assumed that the mutilation is the only cause responsible 
for it. Other factors may cause a sexual dysfunction, including other past traumatic 
events, and it is necessary to provide sexual education, information and proper treat-
ment, involving the partner if necessary.

It is important to support adolescents with FGM because the social stigmatiza-
tion and the negative messages from the media regarding FGM may provoke nega-
tive expectations on the possibility of experiencing sexual pleasure creating sexual 
dysfunction. They should have correct information on anatomy, sexual functioning, 
and appropriate treatment [1, 19, 20].

Negative impact on obstetric outcomes for the mother and baby has been 
described (increased risks of post-partum haemorrhage, C-section, perineal trauma 
and perinatal death) [1, 9, 21]. Risks were increased with more extensive FGM.

WHO (2016) has published the guidelines on the management of health compli-
cations from female genital mutilation to provide up-to-date, evidence-informed 
recommendations on the management of health complications from FGM and to 
provide standards that may serve as the basis for developing local and national 
guidelines and healthcare provider training programmes [1].

12.5  Defibulation and Clitoral Reconstruction

Defibulation is a surgical procedure for reversing infibulation and opening the vagi-
nal introitus, uncovering the urinary meatus and, when not excised, the clitoris. The 
operation improves the urinary and menstrual flow, reduces the dysmenorrhea and 
dyspareunia, solves the urinary and vaginal infections, and facilitates instrumental 
examination and the spontaneous delivery. It can be partial (opening of the scar up 
to the urethral meatus) or total (opening up to the clitoris). Defibulation is the most 
important treatment of the infibulation. It is recommended to give appropriate brief-
ing and psychological support before and after the operation [1].

Clitoral reconstruction is a relatively new surgical technique which implies the 
resection of the scar covering the clitoral stump, sectioning the suspensory ligament, 
removing the fibrosis surrounding the mobilized stump, and repositioning it as a neo-
glans. Even if recent reports claim that surgical clitoral reconstruction may restore 
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sexual function and reduce pain [22], available studies of this technique are flawed 
with lack of long-term follow-up and psychosexual assessment [1, 23, 24]. In absence 
of conclusive evidence on its safety and efficacy, at present it is not recommended by 
the available guidelines. When performed, post-op management should be multidisci-
plinary and guarantee adequate analgesia. Some authors reported that genital pain 
after clitoral reconstruction can recall memories of the genital mutilation [25].

12.6  Clinical Management of FGM

In high-income countries, it is not usual to see children who have acute symptoms 
due to a recent mutilation of the genitals. There is also a trend towards less invasive 
types of FGM with less tissue damage and lower acute health pathologies. A pricking 
or a small incision of the prepuce (Type IV FGM) or a little excision of the prepuce 
(Type Ia) is difficult to be diagnosed once healed, as there is no or a very small scar. 
Creighton states that while gynaecological operators are not familiar with the range 
of normal genitals in children, paediatricians have more experience but they usually 
tend to concentrate on the hymenal and anal findings and often do not examine the 
clitoris in detail unless specifically looking for FGM [9]. Paediatricians may also be 
unfamiliar with the different types of FGM particularly where physical signs are 
minimal or absent [9, 26, 27]. The examiner should be trained on these subjects and 
in the use of the colposcope. Detection of type IV FGM might be easier and docu-
mentation for peer review or to seek a second opinion from an expert would be pos-
sible. In addition, photo documentation for all Types of FGM will be required in the 
case of any subsequent legal proceedings. In presence of a child with FGM just 
arrived from the original country (because of migration or adoption), general assess-
ment of the complications should be made. If she is infibulated, a deinfibulation to 
open the vaginal scar tissue can be offered. Girls who are asymptomatic may defer 
the operation until adulthood and should be given contact to access the appropriate 
service prior to sexual activity or marriage. Defibulation procedures are usually per-
formed under local anaesthetic in adult women but in children a brief general anaes-
thetic would be more appropriate. Evidence is lacking but the psychological impact 
of a surgery performed on the site of the ancient trauma may be severe with flash-
backs and memories. Input from a child psychologist with experience in working 
with children with FGM and their families should be available [10, 27, 28]. When a 
child is confirmed to have FGM, it is a professional requirement to report it and it is 
important to safe other younger sisters or other young female relatives. Parents 
should be made aware of the law against FGM [27].

 Conclusion
The health needs of children with FGM are different from those of adults for 
whom there are official guidelines for a correct management of the physical and 
mental consequences. Skills needed for diagnoses and treatment of FGM in chil-
dren should be specific. Paediatricians need to be familiar with the health impli-
cations and physical findings in children with FGM. They must also be aware of 
the legal status of FGM and their own responsibilities with regard to recording 
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and reporting FGM. Paediatricians working within safeguarding clinics are 
likely to be increasingly called upon to assess whether or not a child has had 
FGM. Confirmation of FGM in young children may be difficult. Genital findings 
may be subtle and this may be due to the performance of less invasive types of 
FGM in girls at a younger age.

In conclusion, when receiving children from communities with tradition of 
FGM it is important to confirm or not a FGM and its eventual complications; 
offer appropriate treatment or referral; assess the real risk of FGM in a child and 
her relatives who did not undergo genital mutilation; inform and communicate 
with them and their parents belonging to different cultures, avoiding stigmatiza-
tion. In case of language barriers, family members or friends should never trans-
late. Certified interpreters should be used. It is also useful to be familiar with 
safeguarding procedures, multiagency working and the legal implications [27].
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13Sexual Abuse and Genital Trauma

Maria Rosa Giolito, Giulia Mortara, and Monica D’Amato

13.1  Definition

“Sexual abuse occurs when a child is engaged in sexual activities that the child cannot 
comprehend, for which the child is developmentally unprepared and cannot give consent, 
and/or that violate the law or social taboos of society. The sexual activities may include all 
forms of oral-genital, genital, or anal contact by or to the child, or non-touching abuses, 
such as exhibitionism, voyeurism, or using the child in the production of pornography. 
Sexual abuse includes a spectrum of activities ranging from rape to physically less intrusive 
sexual abuse” [1].

13.2  Introduction and Epidemiology

Child sexual abuse is a social and public health problem, with potentially devastat-
ing and expensive consequences. Latest studies report that over one billion children 
from 2 to 7-years-old experienced violence; worldwide, the World Health 
Organization estimate that every year 1,500,000 people lose their life due to vio-
lence [2–4].

Child abuse outcomes can be both physical and/or psychological reflecting on 
social costs. Each abuse can leave indelible signs willing to persist, signs that if not 
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properly detected and treated can determine permanent physical and psychological 
damages [5–8].

The mechanism that tries to explain how childhood negative events influence in 
a significant way people’s health and welfare it’s well represented by the Adverse 
Childhood Experiences (ACEs) Pyramid (Fig. 13.1) [9].

Among the many possible symptoms we mention: growth disorder, cognitive 
disorder, sleep and food-related disorder, psychosomatic disorder, anxiety and 
depression, alcohol and substance abuse, smoking, post-traumatic stress disorder, 
psychiatric disorder, self-injuring behaviors, suicide, cardiovascular pathologies, 
and cancer [10–12].

Not less important is the trans-generational transmission: from a 2005 study has 
been found especially in poly-victimization cases, abused children tend to become 
abusers in adulthood [13].

The most suitable approach consists of four fundamental steps:

• Investigate and identify problem extension
• Highlight causes and risk factors
• Actuate treatment programs
• Identify prevention programs [4, 14–17]

It’s extremely important to identify the phenomena extension, in order to define 
and apply customized and efficient strategies to face the problem. Face means being 
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Fig. 13.1 The impact of adverse childhood experiences on the lifespan

M.R. Giolito et al.



195

able to detect, have the medical competences to assist the victim, and provide the 
most adequate treatments, but also implement prevention strategies [18].

The exact child abuse prevalence is unknown. This is due to several factors: 
absence of unified and shared protocols, victim’s difficulties in disclosing due to the 
own nature and dynamics of the sexual abuse, low conviction rate in judiciary paths 
[19, 20].

Many times sexual abuse histories are revealed in adulthood. The NSPCC 
(National Society for the Prevention of Cruelty to Children) performed many stud-
ies, and from one of them, conducted on 2869 adults from 18 to 24-years-old, and 
the 11% of them reported to have been abused in childhood. Furthermore, comes 
out that 16.5% of the people from 11 to 17-years-old and the 24.1% of the people 
from 18 to 24-years-old, experienced sexual acts during childhood [21].

It’s important, for the detection, to know the risk factors, in particular the envi-
ronment around the child and his relationships. A recent research on child abuse in 
Malaysia shows that a low socioeconomic status, dis-harmonies or familiar con-
flicts, and substance abuse of parents psych disorders can be related to an increase 
in sexual abuse risk for little girls [22, 23].

Prevention programs have been applied by several world organizations (WHO, 
UNICEF) involving health, social, educational and justice services, summarized 
with the acronyms THRIVES (Training in parenting—Household economic 
strengthening—Reduced violence through legislative protection—Improved ser-
vices—Values and norms that protect children—Education and life skills—
Surveillance and evaluation) that have the potential to reach and sustain the efforts 
to prevent violence against children [2, 3]. 

13.3  Medical Examination

Victims usually can’t give a name to what had happened to them and they can’t 
explain the feelings in words, but their body can tell their stories even if children 
can’t. Victims do not always receive the type of help they really need and each and 
every therapy is going to be relatively inefficient if the underlying traumatic experi-
ence is not detected and faced.

The medical examination usefulness is undisputed for the identification of the 
clinical situation and/or the various injuries of nature and a treatment program launch.

It’s vital to detect the sexual abuse as soon as possible to prevent consequences. 
At this point, clinicians have a key role in the identification, management and report 
of suspected sexual abuse, and many health organizations promote training pro-
grams for clinicians in order to support sexual abuse detection and improve the 
victim taken in charge.

Clinicians must be able to identify abuse signs and symptoms, diagnose, and 
provide medical treatments in case of injuries, infections, or other pathological con-
ditions related or not related to the abuse. It’s important that they perform a com-
plete and accurate medical evaluation, examining the little girl from the head to the 
toes, reassuring her when it’s possible, on her health status [24–26].
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The minor victim of sexual abuse can in fact perceive her own body as “dam-
aged,” thus the psychological reassurance related to her body’s status and her integ-
rity represents a fundamental moment along the recovery path in order to avoid the 
victim to keep saying “I still feel like I am not normal” [27, 28].

During the medical examination, the clinician has to accurately collect the docu-
mentation, also photographs, that could be helpful in court site, where he could be 
asked to give testimony [29].

The testimony in court needs competences that are not always obtained in clinical 
practice. Guidelines are available in literature and essential indications for a correct 
and adequate testimony for the doctors that are usually asked to explain why the phys-
ical examination alone does not prove or disprove that sexual abuse occurred [30, 31].

It is the clinicians’ duty to report to the court the child prejudice status according to 
the state legislation and he must activate, if needed, protection measures to avoid further 
abuses, also, if necessary, with hospitalization or urgent admission foster care homes.

Even though the importance of specific timing is widely documented in literature, 
often clinicians don’t have adequate knowledge and technical and emotional skills to 
deal with a suspected sexually abused girl. Therefore, to limit diagnostic errors (false 
positive/false negative) and further traumas for the child, it’s important that medical 
examination is performed by professionals with specific skills [21, 30, 32, 33].

13.4  Reception

It is not always possible to schedule the first medical examination for a little girl 
suspected of sexual abuse, thus usually the first examination can’t be performed in 
the best context.

It is fundamental to try to ensure a quiet and discreet environment, not to trauma-
tize the little girl further, ensuring a second clinician’s presence to support both the 
clinician and the child.

It is important to perform the examination at the presence of a trusted adult—
unless the girl prefers he/she doesn’t stay—who remains with her during the clinical 
evaluation and assists her while she gets undressed and dressed. It is fundamental to 
have time to be able to obtain the girl’s trust and agreement, providing explanations 
on examination modalities and reasons, and using a proper language suitable for her 
age. It is important to ensure privacy, not to use strength or deceits during the exam. 
In particular, it’s recommend to reschedule the visit if the child is not calm while 
examining the genital area and she doesn’t cooperate [25, 34–36].

It is also recommended not to touch the genital area and breast, unless if needed 
for the clinical evaluation: in this case, the little girl must be informed and her agree-
ment obtained. It is important to observe and report the behavior and the emotional 
state during the examination [37].

Sedation is performed very rarely, when the benefits are doubtfully higher than 
potential risks, for example, in case of vaginal and/or anal injuries that need surgical 
treatment, in case of foreign vaginal and/or ano-rectal bodies, and in case of impor-
tant bleeding or of nature to be diagnosed.
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13.5  Medical History

The medical history data collection and the reported child story are the base for the 
medical evaluation.

It is important that professionals are competent, empathic, not judging and objec-
tive. Often the sexual abuse diagnosis is exclusively based on the medical history so 
the data collection accuracy is fundamental. Inductive questions should never be 
asked; instead, the spontaneous story should be reported paying attention to tran-
scribe the girl’s sentences integrally and to avoid making her repeat the story many 
times. Congruence check is necessary between the dynamic facts, timing and 
observed clinical status, scheduling possible further investigations (blood exams, 
pharynx/vaginal/rectal swabs, instrumental exams) [27].

13.6  Objective Examination

During the medical examination, the little girl must be examined “from the head to 
the toes” analyzing each single part of her body and paying attention to cover the 
different areas as the examination proceeds. During the objective examination, the 
genital area evaluation has to be done. It’s good practice to examine also the oro- 
pharynx because oro-genital contacts are recurring in sexual abuse. It is fundamen-
tal to report any careless signs, paying special attention to the body, hair, and oral 
hygiene. Weight and height have to be measured as well as the pubertal stage 
according to Tanner’s stages. It is important to perform a complete evaluation giving 
back to the little girl, if possible, the “body integrity” concept that could be pre-
cluded if the examination is limited to the anal-genital area only [38–41].

13.7  Ano-genital Area Examination

To examine the ano-genital area, the three positions shown in the figure are used 
(Fig. 13.2):

In Figure 13.2 the supine position, usually well accepted, gives a good visualiza-
tion of the vulvar area, the vaginal orifice (a). It’s possible to examine the youngest 
little girls kept in this position by a trusted adult on his arm. To visualize clearly the 
hymenal ring, the little and big lips pull technique is used (b). In the genupectoral 
position, the little girl leans on her hands and knees (c). This position is sometimes 
less appreciated because the clinician stands behind her, out of her sight, but it’s 
fundamental to confirm signs identified in the supine position [42]. To visualize 
clearly the anus, a light traction is applied to the gluteus (d); the little and big lips 
pull technique is used for the hymenal ring visualization even in the genu-pectoral 
position (e).

It is important to know very accurately the ano-genital area anatomy of the pre-
pubertal girl, its anatomic variants, and the typical pubertal age estrogenization. The 
vaginal orifice is surrounded by a tissue ring called hymen. The hymen and the anus 
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are described using the comparison with the clock quadrants (12 o’clock corre-
sponds to the suburethral zone and 6 o’clock to the rectum medial line in supine 
position (Fig. 13.3a, b)).

a

c

e

d

f

b

Fig. 13.2 (a, b) Supine position, (c–e) genupectoral position, (f) left lateral decubitus position
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In prepubertal girls, hymenal tissue can be completely absent in the suburethral 
area approximately from 10–11 o’clock to 1–2 o’ clock. The posterior tissue portion 
can be more or less represented thus the posterior edge can be more or less high, 
configuring crescentic hymen, a frequent configuration. In another common hymen 
configuration, the tissue completely surrounds the vaginal orifice (annular hymen).

The hymen, like the other genital organs, is under the sexual hormones influence. 
The estrogens, for example during neonatal (due to mother hormones’ presence) 
and puberal period, make hymen tissues more redundant, in a way that often fold on 
themselves making edges wavy and frequently covering vaginal orifice.

The myth the hymen “breaks up” during the first sexual intercourse leads to the 
preconception that it’s possible to determine whether there has been sexual activity 
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Fig. 13.3 Ano-genital area
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at least ones with the medical examination; actually, it is evident that health profes-
sionals without specific experience often expect that penetrative acts always leave 
clear physical signs and believe that a doctor can determine through the medical 
examination if an adolescent is “virgin” or not [43, 44].

In this regard, Kellogg’s review on 36 pregnant adolescents is very interesting: 
only 2 of the 36 girls presented hymenal complete transection1 of the posterior half. 
The scientific explanation is that penetration doesn’t always cause visible tissue 
damages and/or that acute injuries can heal without leaving any sign.

13.8  Medical Examination Timing

Sexual abuse often doesn’t produce evident signs and many of the injuries are 
superficial. For this reason, it is fundamental to perform the medical examination as 
soon as possible. Literature recommends to carry out the examination within 72 h 
from the sexual abuse or anyway as soon as the minor protection safety measures 
have been applied.

Latest studies indicate the need to perform the medical examination in prepuber-
tal girls within 24 h from the event and within 72 h in adolescents. Furthermore, still 
for prepubertals, it has been confirmed that DNA research provide positive results 
especially when the medical examination is executed within 24 h [30].

The early medical examination objectives are numerous [25, 27, 33]:

• Identify ano-genital injuries and sexually transmitted diseases
• Prevent pregnancies through emergency contraception in pubescents
• Collect evidences for forensic medicine purpose
• Safeguard victim’s physical integrity and psychological wellness reassuring on 

her health state

Medical examination should be postponed only in case the girl is not cooperative 
and she doesn’t agree with the exam execution despite the reassurances. We restate 
that the doctor who is going to perform the clinical examination must have specific 
competences. In case a competent professional isn’t available, it’s recommended to 
send the child to the closest specialized hospital or territorial center [30, 34, 45].

13.9  Injures Recovery Time

Traumatic ano-genital injuries heal rapidly, often leaving no trace [46].
The more often damaged structures during a penetrative sexual abuse are the 

hymenal membrane, the fossa navicularis, and the fork [47].

1 Clefts/notches up to hymenal base are known as transections.
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The healing process of these injuries is not different from the recovery of any 
other injuries of the same nature in other body regions. The healing stages consist 
of:

• Thrombosis and inflammation cells activation
• Damaged cells regeneration
• New cells multiplication
• New epithelium differentiation

The healing process of the more superficial injuries proceeds with formation of 
new epithelium at a rate of 1 mm in 24 h. For deeper injuries, the damaged cells 
regeneration process is fully active between 48 and 72 h, and the multiplication and 
differentiation processes begin from the fifth and seventh day. The complete tissue 
recovery takes from 4 to 6 weeks; the scarring tissue maturation might need at least 
60–180 days [33, 47, 48].

These healing processes explain the usual absence of genital injuries in little girl 
victims of sexual abuse if the medical examination is performed too far in time from 
the last suspected violence episode.

13.10  Physical Signs

The evaluation of possible signs of sexual abuse can be accomplished during the 
medical examination performed for other reasons or asked by a parent reporting a 
suspect. In this case, it is the doctor’s duty to activate the services and/or report to 
the Court according to the state legislation in the different countries.

Physical signs in case of sexual abuse are caused by traumas, mechanical actions 
characterized by rubbing, stretching, and compressing. The sexual trauma effects, 
and thus physical signs, can be: bruises, hematomas, abrasions, grazes, injuries.

Generally speaking, this signs vary depending on several factors [21, 46, 47, 49]:

• Abusive action type
• Force used
• Girl’s age and pubertal status
• Abusive events frequency
• Elapsed time from last abusive episode

It is fundamental to reaffirm that in the majority of cases, anal and genital inju-
ries become undetectable in a short time period from when they have been produced 
and consequently it’s very recurring that injuries are not detectable anymore, not 
because the episode didn’t happen but because the healing process leaves no cues. 
Thus, conclusions that exclude with absolute certainty that the event happened must 
be avoided [50–52].

The doctor can rarely formulate a definitive diagnostic hypothesis based on the 
objective examination alone; therefore, the diagnosis of sexual abuse must be 
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multidisciplinary to avoid, due to a wrong medical valuation, a not-guilty adult is 
unfairly accused or a minor victim of abuse isn’t safeguarded by the abuser 
[53–56].

The observed signs have more or less probative consistency through the integra-
tion with other acquired evidence findings [25, 57].

Many studies demonstrate that 90–95% of children who declared in believable 
way they have been abused have normal clinical finds or not specific physical signs. 
In fact, the answer to the question “Has the girl been abused?” it is not usually on 
the body [27, 33, 58].

Related to the physical signs only, several indications are provided by scientific 
literature and the classifications proposed can lead to the correct interpretation of 
what is observed during the medical examination [21, 30].

The evaluation path for a little girl victim of sexual abuse (Fig. 13.4) is complex 
and must be anyway complete and multidisciplinary.

13.11  Sexually Transmitted Infections

Victims of child sexual abuse are at risk of contracting sexually transmitted infec-
tions (STI), even though the transmission is quite rare, due to the modalities that 
characterize the majority of sexual abuses.

Actual literature does not recommend an STI screening for all the victims of 
sexual abuse, but it is necessary to be able to evaluate how and when to proceed with 
further diagnostic exams (Fig. 13.5).

It is recommended to submit to screening the little girls with anal and/or vaginal 
penetration history, those living in high STI prevalence area, those who have been 
abused by a stranger or by a high STI risk person keeping in mind the elapsed time 
from the contact, the incubation time, and the window period.

Screening is also mandatory for little girls who have been diagnosed an STI in 
the past and for those presenting suggestive STI signs and symptoms, such as vagi-
nal discharge, vulvovaginitis, genital ulcers, or condyloma acuminata [59].

The risk of contracting a sexually transmitted disease is related to the infection 
prevalence itself in the local adult population, to the abuse modalities and dura-
tion, to the girl’s age, and to the possible coexistence of genital and/or perianal 
injuries [60].

The type of exam and the examined area depend on the sexual contact modes and 
are case-dependent: blood exams, pharyngeal, anal, vulvar, transhymenal or vaginal 
swabs, or first urine exam.

Asserting that sexual abuse is the infection’s source with a certain degree of con-
fidence implies the consideration and exclusion of other possible transmission ways.

Many of the sexually transmittable infections can be vertically transmitted from 
the mother to the child during pregnancy, the childbirth, or during the perinatal 
period. For some others, it is exceptionally described that the transmission is through 
fomite, by self-inoculation or for very close physical contact, with modalities vary-
ing from one infection to another.
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Medical history

Pay particular attention to genital-urinary and gastrointestinal symptoms,
and to behavioural alterations 

Physical exam

Complete and detailed
objective exam 

— Erythema
— Oedema
— Vulvo-vaginal inflammation
— Anal dilatation
— Bruises
— Abrasions
— Cleft/notches in posterior half of non-fimbriated hymen
— Hymenal lacerations 
— Hymenal complete transection 
— Hymenal tissue absence in posterior half
— STI
— Fourchette/perineal/perianal scars
— Semen detected on samples directly collected from the girl

Precisely report on medical chart each and every examination detail!

!

Multidisciplinary take in charge, case 

discussion and possible minor 

safeguard and therapeutic treatment 

for the girl and her family if available.

Pay accurate attention to:

Differential diagnosis

Strongly
related  to abuse

Moderately
related to abuse 

Weakly
related to abuse

Is the cause one of the following?

– Anatomical form variations
– Systematic diseases 
– Dermatological pathology
– Inflammatory processes
– Urethral prolapse
– Hemangioma
– Accidental traumas
– Neoplasia

P
os

si
bl

e 
fu

rt
he

r 
sp

ec
ia

lis
t c

on
su

lta
tio

n:
 

de
rm

at
ol

og
is

t, 
on

co
lo

gi
st

, p
ed

ia
tr

ic
ia

n,
  

gy
na

ec
ol

og
is

t, 
ha

em
at

ol
og

is
t a

nd
 /o

r 
fa

m
ily

 d
oc

to
r

Unlikely sexual abuse
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– Social service

– Psychological service

– Judiciary authority 

Girl and/or caregivers history
Possible information from
professionals, family, Police 

Remote and recent
pathological anamnesis 

Photographic
documentation 

Tests

STI
Semen

Blood tests
Instrumental exams
Pharyngeal/vaginal/rectal swabs

Suspected sexual abuse

Fig. 13.4 The evaluation path for a child victim of sexual abuse: medical history, physical exam 
and different diagnoses
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Fig. 13.5 Sexually trasmitted diseases and child sexual abuse
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We remind that while taking in charge a little girl victim of suspected sexual 
abuse, it is also to be considered the possibility to submit to screening her brothers 
and sisters (possible victims of abuse as well) too, the parents (to check vertical 
transmission too) and any possible cohabitants.

Scientific evidences do not help to determinate at which age the vertical trans-
mission can be excluded and there is no research study providing a defined cut-off 
age after which it cannot be considered.

From the literature analysis results the following:

• Gonococcal anal and genital infections are rarely acquired in perinatal age and 
beyond the neonatal period and are considered as probable sexual abuse conse-
quences [21, 30, 61].

• Chlamydia infections in children older than 3 years have to be considered as a 
probable consequence of sexual abuse [21, 30, 62].

• HIV infections in children not exposed to the virus in perinatal age, with no pre-
vious contacts with blood products or needles have high probability of being 
consequences of sexual abuse [30, 62].

• Trichomonas has to be considered as possible consequence of sexual abuse 
[21, 62].

• Herpes and condyloma acuminata can be sexually transmitted to children but are 
not diagnostic of abuse by themselves and experts’ opinions are controversial 
[30, 62].

• The mycoplasmas’ presence is also controversial [63].

The vertical transmission must always be considered, but we remind that sexual 
abuse can happen at any age, even in infants. It is then important to highlight that 
the identification of a vertically transmitted infection does not necessarily exclude 
that the child could have been a victim of sexual abuse.

Literature studies indicates that, when the vertical transmission can be excluded, 
Gonorrhea, Chlamydia, Trichomonas, Pox, Condyloma acuminata and HIV are 
found more frequently in victims of sexual abuse than in non abused population. 
Sexual abuse is the most probable transmission modality of sexually transmitted 
infections in prepubertal girls [21, 30, 62].

We underline that the meaning of a sexually transmitted infection in a prepuber-
tal girl with history of suspected sexual abuse requires a careful interpretation and 
always needs the urgent activation of the childhood protection services.

The answer to the question “is the presence of a sexually transmitted infection in 
young girls a consequence of a sexual abuse?” is “almost always”. 

“Almost always” is supported by literature and international guidelines, but 
almost is a qualifying adjective that admits the possibility of rare or unusual trans-
mission mechanisms that don’t involve sexual abuse. So, in any case, the certainty 
in concluding that a little girl has been or not sexually abused depends on the quality 
of the path to make the diagnosis [64].

This path always must guarantee an expert professional intervention, a high 
quality laboratory analysis, including taking samples correctly. Furthermore, it is 
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important to pay great attention to the safety and wellness of the girl and her fam-
ily through a multidisciplinary care with excellent communication flows between 
institutions and a continuous comparison among professionals avoid achieving 
easy and rushed conclusions, both supporting or against the sexual abuse hypoth-
esis [21, 30].

13.12  Documents

It is fundamental to collect all the medical examination data precisely and correctly 
in the medical report. Terms and words must be not ambiguous or results of self- 
interpretation, especially regarding the minor’s and caregivers’ history. It is recom-
mended to report the exact words used by the minor telling her history, transcribing 
them in inverted commas.

The photographic data collection should be a standard procedure, especially in 
case of evident physical injuries, due to its low frequency even when the sexual 
abuses have been confirmed. The photographic data are fundamental to support the 
clinical examination and to avoid submitting the little girl to multiple repeated 
examinations in case of doubtful injuries. Moreover, they allow successive analysis 
by other specialists, when injuries are already healed [21, 27, 30, 58, 65].

We reaffirm the importance of asking for girl’s agreement before performing any 
act, including the photo shots.

Data to be collected and reported in the medial report are:

• Child and accompanist’s personal data
• Reason why the medical examination is asked for
• Minor and accompanist’s tell
• Familiar, physiologic, remote pathological, and recent pathological medical 

history
• General and genito-anal exam examination
• The photographic material
• Minor’s behavior during the medical examination
• Instrumental/laboratory tests and specialists consultation if executed
• Possible therapy and preventive care

The medical report, based on the specific country legislation, in case of sexual 
abuse has to be sent to the judiciary authority and/or to the childhood protection 
services for the multidisciplinary care.

The detection, diagnosis, taking in charge, and treatment of sexual abuse con-
stitute complex problems where medical, psychological, social, and juridical 
aspects intersect each other; this makes the involvement of many professional 
roles indispensable and therefore the only possible and adequate tool to face 
them is the teamwork made of professionals with specific competences on child 
sexual abuse.
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The term “Sexually transmitted diseases” (STDs) refers to a variety of clinical syndromes 
and infections that involve a great number of people all over the world [1, 2] and are 
caused by pathogens that can be acquired and transmitted through sexual activity [3]. 
Symptoms related to the infection usually involve the genitalia and urinary tracts, but 
there are some conditions that may have systemic manifestations.

The World Health Organization’s fight against sexually transmitted diseases 
which is among the main concerns of worldwide public health [4]:

• 499 million curable sexually transmitted infections (gonorrhoea, chlamydia, 
syphilis, and trichomoniasis) are diagnosed in patients between 15 and 49 years 
old every year, many of which may be asymptomatic.

• Around 2/3 of these occur in under 25s
• At least 1 in 20 adolescents contracts STDs each year and the average age of 

infection is decreasing in relation to the ever younger age of first sexual inter-
course in early adolescence (already 7% between 13 and 14 years old) and in 
relation to the increasing number of occasional partners.

• USA: 20 million new STDs are diagnosed each year, 50% among 15–24 year 
olds (mainly gonorrhoea and chlamydia)

• STDs represent one of the main reasons of both male and female infertility 
(USA: each year undiagnosed STDs cause infertility in 24,000 women)

• Drug resistance (especially in gonorrhoea) represents a great challenge for the 
overall control of the STDs in the world

The possibility of contracting an STD in young women is particularly high both 
due to the biological risks of the age group and due to the behaviour of adolescents 
(Table 14.1).

The biological vulnerability of the STDs in adolescents is related to:

• The immaturity of the immune system with lower local production of IgG and 
IgA

• Less dense cervical mucus due to the lack of progesterone as a consequence of 
anovulatory cycles

• Physiological extension of the columnar epithelium from the cervical canal to 
the vagina, with a higher susceptibility of the cylindrical cells to the STDs

• Alteration in vaginal flora caused by menstruation, use of contraceptives, vaginal 
douching, antibiotics, sexual intercourse, and stress

Factors of adolescent behaviour which expose them to greater risk of contracting 
an STD include:

• The ever younger age at which they have their first experience of sexual 
intercourse

• Promiscuity
• Number of sexual partners
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• Oral sex [5]
• Abuse of drugs and alcohol
• Smoking
• Failure to use any form of protection
• Limited use and/or negative perception of the health service [6]
• Inadequate knowledge and/or awareness of STDs

14.1  Chlamydia trachomatis Infection

Chlamydia trachomatis is the most common cause of curable bacterial sexually 
transmitted infection (STI) worldwide. Prevalence is higher among under 24s and in 
most cases is an asymptomatic infection (75% in women, 30% in men) and for this 
reason there is widespread transmission of the disease.

Table 14.1 Sexually transmitted pathogens and related infections

Aetiological agents Infection, disease, or related syndrome
Bacteria
Calymmatobacterium 
granulomatis

Inguinal granuloma

Chlamydia trachomatis Urethritis, cervicitis, epididymitis, proctitis, pharyngitis, 
MIP, lymphogranuloma venereum, neonatal conjunctivitis

Gardnerella vaginalis Vaginitis, urethritis
Haemophilus ducreyi Chancres ulcers or chancroid
Neisseria gonorrhoeae Urethritis, cervicitis, epididymitis, proctitis, pharyngitis, 

conjunctivitis, neonatal conjunctivitis, MIP
Mycoplasma genitalium Urethritis, cervicitis
Streptococcus type B Vaginitis, balanoposthitis
Treponema pallidum pallidum Syphilis
Ureaplasma urealyticum Urethritis, prostatitis, MIP
Virus
Cytomegalovirus (CMV) Congenital malformations
Herpes Simplex Virus-HSV1  
and 2

Primary and recurrent genital herpes, neonatal herpes

HAV, HBV, HCV Acute and chronic viral hepatitis
Human papillomavirus Genital warts, cervical and anal dysplasia
Molluscum contagiosum 
virus-Pox

Molluscum contagiosum

HIV-1 HIV disease/AIDS
Zika Virus Microcephaly, neurological complications
Protozoa
Entamoeba histolytica Amebiasis
Giardia lamblia Giardiasis
Trichomonas vaginalis Vaginitis, urethritis, prostatitis, epididymitis
Ectoparasites
Phthirus pubis Pediculosis pubis
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Chlamydia trachomatis is an obligate intracellular parasite of which 18 serologi-
cally distinct variants exist (these have been categorized by identifying monoclonal 
antibodies). These serotypes are:

• Serotypes A, B, Ba, and C cause ocular trachoma, a major cause of blindness in 
many developing countries.

• Three serotypes L1, L2, and L3 are associated with lymphogranuloma venereum.
• Serotypes B, D, E, F, G, H, I, J, and K are associated with infection of the genital 

tract—cervicitis, urethritis, salpingitis, proctitis, and epididymitis. Major com-
plications of female genital tract disease include acute pelvic inflammatory dis-
ease, ectopic pregnancy, infertility, and infant pneumonia and conjunctivitis.

Chlamydia is spread by sexual contact (vaginal, anal, or oral sex) and as vertical 
transmission at birth from mothers to infants.

The higher the number of sexual partners is, the greater the risk of contracting 
the infection is.

Indeed, the principal risk factor for contracting Chlamydia is having had a new 
sexual partner in the last 6 months.

Any clinical symptoms appear 1–3 weeks after infection. In women, Chlamydia 
infects the cervix, and, in most cases, the urethra, causing vaginal discharge, coital 
bleeding, and dyspareunia. On physical examination, mucopurulent or purulent dis-
charge from the endocervical canal and cervical friability are common (Fig. 14.1). 
In an elevated number of cases, the infection can involve the urethra and the symp-
toms are characterized by dysuria, bladder tenesmus, and urinary frequency. 
Infection can cause pelvic inflammatory disease with abdominal pain, fever, back-
ache, intermenstrual bleeding, and possible persistent fallopian tube damage.

Fig. 14.1 Mucopurulent 
or purulent sichard from 
the portio (Chlamydia 
infection)
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Men may act as disease carriers, spreading the condition, but rarely developing 
long-term health problems. Infection could be silent for months or years. In this 
case, the condition may be identified during a screening programme and/or rou-
tine testing. In men, chlamydia infection causes urethritis and epididymitis (from 
30 to 50% of non-gonococcal urethritis is caused by chlamydia). The symptoms 
are dysuria and discharge when squeezing urethral meatus. If the infection is 
transmitted by anal sex, the symptoms are characterized by proctitis with pain and 
bleeding. If the transmission is by oral sex, the manifestation is a pharyngeal 
infection.

Despite the fact that symptoms are tolerable and are often not diagnosed, the 
consequences for the reproductive organs, and especially for women infected with 
Chlamydia, may be very serious. Untreated chlamydia infections put women at an 
increased risk (40–67%) of developing pelvic inflammatory disease. The involve-
ment of the fallopian tubes, the uterus, and of other adjacent tissues can cause per-
manent damage (tubal occlusion being the worst possible consequence), or lead to 
peri-hepatitis (Fitz-Hugh-Curtis syndrome). Additional negative outcomes include 
chronic pelvic pain, tubaric infertility, and ectopic, or “extra-uterine”, pregnancy. 
Tropism from Chlamydia in the cylindrical epithelial cells of the endo-cervix causes 
an inflammatory reaction which attracts polymorphonucleated cells and conse-
quently leads to the development of a humoral immune response. Replication of the 
micro-organism in the host leads to cellular lysis with associated tissue damage 
which is worsened by the immune response. Several studies demonstrated that tubal 
damage pathogenesis is prevalently caused by the host immune reactivity, and, in 
particular, by the prolonged production of cytokine and chemokine by the tubaric 
epithelium. Immune reaction reactivation, is also possible, however, in the case of 
persistent infection, or re-infection, which trigger fibrotic responses towards 
Chlamydia antigens, among which is the Hsp60 (CT-Hsp60) protein which shares 
common amino acid sequences with man and with other bacteria, such as Escherichia 
coli [7].

In men, permanent damage seems less probable, although Reiter’s syndrome has 
a higher incidence, which is a form of sero-negative arthritis that includes skin 
lesions, urethritis, and iridocyclitis.

Chlamydia infection may also increase susceptibility to HIV, which, in adoles-
cents, has been shown to increase by a factor of 5. Moreover, a persistent Chlamydia 
infection can increase the risk of infection by oncogenic types of HPV, thus increas-
ing the risk of cervical cancer [8, 9].

Urogenital infections caused by Chlamydia may be diagnosed using endocervi-
cal tampon samples (in women) and endo-urethral tampon sample (in men) or by 
testing “first emission” urine samples.

Nucleic acid amplification tests (NAATs) are the most sensitive tests and are 
recommended for detecting Chlamydia trachomatis infection [10].

NAATs can be performed on endocervical, urethral, vaginal, pharyngeal, rec-
tal, or urine samples. The accuracy of NAATs on urine samples has been found 
to be nearly identical to that of samples obtained directly from the cervix or 
urethra [11].

14 Sexually Transmitted Diseases in Adolescence



216

Treating Chlamydia infections prevents adverse reproductive health complica-
tions and continued sexual transmission, and treating their sexual partners can pre-
vent re-infection and infection of other partners.

A meta-analysis of 12 randomized clinical trials of azithromycin versus doxycy-
cline for the treatment of urogenital chlamydial infection demonstrated that the 
treatments were equally efficacious, with microbial cure rates of 97% and 98%, 
respectively [12].

A high prevalence of Chlamydia trachomatis infection has been observed in 
previously treated patients. Most of these post-treatment case are not due to the 
inefficacy of the treatment, but rather, are usually caused by re-infection follow-
ing unprotected sexual intercourse with, either, an inadequately treated partner, or 
with a new, partner who is also infected. For this reason is very important to treat 
the partner, or partners, whether or not they are asymptomatic, and, even, follow-
ing a negative test. Complete abstention from sexual activity is recommended 
until 7 days after therapy with single-dose azithromycin or until after treatment 
with doxycycline has been completed. The use of barrier contraception (e.g. a 
condom) significantly reduces the risk of transmission but does not eliminate it 
completely. Given the wide diffusion of asymptomatic Chlamydia infections, an 
annual chlamydia screening programme would be opportune for sexually active 
women below the age of 25, as well as for all sexually active women with frequent 
new or multiple sexual partners, having a partner with a sexually transmitted 
infection, and for all pregnant women. In some European countries, the annual 
report of the National Chlamydia Screening Programme has registered a reduc-
tion in the episodes of pelvic inflammatory disease [13, 14].

Recommended treatment:
• Azithromycin 1 g, orally in a single dose

Or
• Doxycycline 100 mg, orally, twice a day for 7 days

Alternative treatment:
• Erythromycin 500 mg, orally, four times a day for 7 days

Or
• Erythromycin ethyl succinate 800 mg, orally, four times a day for 7 days

Or
• Levofloxacin 500 mg, orally, once daily for 7 days

Or
• Ofloxacin 300 mg, orally, twice a day for 7 days
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14.2  Lymphogranuloma Venereum

It is a sexually transmitted infection caused by some serotypes of Chlamydia tra-
chomatis (L1L2L3,) which cause a chronic disease. It is endemic in Asia, Africa, and 
South America and was observed among male homosexuals in Europe (especially if 
infected HIV), where is a relatively common cause of proctitis [15–17].

The heterosexual transmission has been attributed to asymptomatic women car-
riers whereas in male homosexuals, the asymptomatic rectal infection is the likely 
source of transmission [18]. The contagion can only be contracted through vaginal, 
oral, and anal sexual intercourse. The infection is manifested by a vesicle in uro- 
genital or rectal region that may erode, with the formation of a small painless ulcer 
that heals in a week with no results, and that often goes unnoticed. In the next phase, 
for the spread of the bacterium in the lymphatic system, the typical symptoms are a 
unilateral lymphadenitis (potentially involving the iliac, perirectal, and inguinal 
lymph nodes) associated with fever, malaise, and arthralgia. If not treated in good 
time, the infection may complicate with peri-rectal abscesses, fistulas, and scars that 
requiring surgery.

The diagnosis of lymphogranuloma venereum is based on history, on epidemiologi-
cal information, after excluding other clinical conditions of proctitis, lymphadenopa-
thy, and rectal ulcers; it is confirmed by the identification of the type-specific DNA 
LGV, if you detect Chlamydia trachomatis, and rectal levy is the best procedure.

14.3  Chancres Ulcers or Chancroid

It is an infection caused by Gram-negative bacillus Haemophilus ducreyi, rare in 
Europe, but particularly common in tropical countries, although the prevalence of 
chancroid appears to have decreased worldwide. Transmission occurs as a result of 
a trauma during sexual intercourse, and after an incubation period of about 3–10 
days, the infection is manifested by the appearance of a papule with erythematous 
edge on the skin or on mucosal of the genitals. After about 24–28 h, the papule 
develops first in pustule and then in soft, bleeding, and painful ulcer. Clinically, an 
inguinal lymphoadenopathy and general symptoms may be associated. The combi-
nation of painful genital ulcer with inguinal adenopathy suppurative could be indic-
ative of chancroid, especially after excluding other diseases responsible for genital 
ulcers (syphilis, herpes, lymphogranuloma venereum); the diagnosis can be con-
firmed by identifying the H. ducreyi even if the culture is difficult to perform [20].

Treatment [19]
• Doxycycline 100 mg orally two times daily for 21 days
• Erythromycin 500 mg orally four times a day for 21 days
• Was proposed azithromycin in single or multiple doses
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As with other sexually transmitted infection leading ulcers in the genitals, the 
chancroid increases the risk of HIV transmission, and therapy in HIV-infected sub-
jects is more complex.

14.4  Gonorrhoea

Gonorrhoea is a sexually transmitted disease caused by infection with the Neisseria 
gonorrhoea bacterium. The incubation period varies from 3 to 10 days. N. gonor-
rhoea infects the mucous membranes of the reproductive tract, including the cervix, 
uterus, and fallopian tubes in women, and the urethra in women and men and can 
also infect the mucous membranes of the mouth, throat, eyes, and rectum. The 
organism adheres first to the epithelial cells, infects the epithelial layer, then pene-
trates into the sub-epithelial space, initiating the inflammatory process and its com-
plications. Trans-luminal spread in males can lead to prostatitis orchiepididymitis 
and in females leads to PID (10–20% of the cases) and peritonitis. The bacterial 
dissemination can also cause bacteraemia, cutaneous lesions, fever, arthralgia, 
arthro-synovitis, especially of knee, hip, and wrist. Transmission can occur through 
sexual contact with the penis, vagina, mouth, or anus of an infected partner. 
Gonorrhoea can also be spread perinatally from mother to baby during childbirth. 
Highest reported rates of infection are among sexually active teenagers and young 
adults (15–29 years old). Gonorrhoea infection, in particular, is also concentrated in 
specific geographical locations and communities. Subgroups of MSM are at high 
risk of gonorrhoea infection.

Asymptomatic infection of the genital tract is very frequent in women, occurring 
in about 90% of cases, and does occur in males, but in only about 5% of cases.

Rectal and pharyngeal infections are generally asymptomatic.
In women, symptoms are generally correlated with endocervical and urethral 

infections and include an increase or a variation in the characteristics of vaginal 
secretions, intermenstrual spotting, dysuria, menorrhagia, dyspareunia, muco- 
purulent urethral or cervical discharge. Gonorrhoeal infection should be excluded 
proactively in young females presenting with lower abdominal pain, pain during 
uterus and adnexa mobilization and in women with a significant sexual history. 
Pelvic inflammatory disease is thought to affect one in five women who remain 

Recommended treatment regimens [21]:
Azithromycin 1 g orally in a single dose
or
ceftriaxone 250 mg IM as a single dose
or
Ciprofloxacin 500 mg orally two times daily for 3 days
Sexual partners should also be treated even in e absence of clinical 

manifestations.
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untreated for gonorrhoea. The gonococco bacterium can cause Bartholin’s 
abscesses and can lead to inflammation of the para-urethral glands. In males, 
gonorrhoea infection generally causes acute urethritis, displaying profuse muco-
purulent urethral discharge, dysuria, and meato-urethral erythema [22, 23].

The diagnosis is based on the identification of N. gonorrhoea in genital, rectal, 
pharyngeal, and ocular secretions [10].

Culture testing is a cheap, specific diagnostic test which permits rapid identifica-
tion of the bacteria and also permits testing for antibiotic susceptibility. The use of 
selective culture terrains with the addition of antibiotics is recommended. Culture 
testing is recommended for samples which have been taken from the endocervix, 
urethra, rectum, and pharynx, and samples should be taken according to the infor-
mation contained in the sexual anamnesis of the girl. The sensibility of culture test-
ing is elevated for samples taken from the genital area as long as collection, transport, 
and storage of the sample itself are appropriate.

Instant microscopic evaluation with Gram, or methylene blue has good sensitivity 
(>95%), and good specificity, as a rapid diagnostic test in symptomatic men with ure-
thral secretions. Microscopy has poor sensitivity (<55%) in asymptomatic men and in 
identifying endocervical infections (<55%) or rectal infections (<40%). Microscopic 
evaluation cannot be recommended as a diagnostic test in these circumstances.

Nucleic acid amplification tests (NAATs) for the detection of Neisseria gonor-
rhoeae have a sensitivity >95% compared with microbiological culture although 
sensitivity varies from one type of NAAT to another. In the case of confirmation of 
diagnosis, or on failure of therapy, an antibiogram culture should be performed. 
NAAT can be used on endocervical swabs, vaginal swabs, urethral swabs, and urine 
samples. In women, NAAT sensitivity on urine is lower than that of NAAT per-
formed on endocervical and vaginal swab. A single vaginal or endocervical speci-
men evaluated with NAAT has a sufficient sensibility (90%) when used as a 
screening test. Collection of urethral, urine, rectal, and pharyngeal specimens 
should be directed by the anamnesis and from the personal sexual habits.

Test indications:
• Vaginal discharge associated with risk factors for STD (<30 years old, new or 

multiple sex partners)
• Mucopurulent cervicitis
• Sex partner who has been recently diagnosed with an STD or a PID
• Symptoms or signs of urethral discharge in males
• Acute orchiepididymitis in males <40 years old
• Acute PID
• STD screening in adolescents
• Screening for subjects with multiple sex partners
• Purulent conjunctivitis in newborns.

Gonorrhoea treatment is complicated by the ability of Gonorrhoea to develop 
resistance to antimicrobials, and this causes grave limitations to the therapeutic 
approach [24, 25].

14 Sexually Transmitted Diseases in Adolescence



220

However, there is a geographical variability of the diffusion of the resistant types. 
For this reason, it is useful to consider different therapeutic options established by 
the national surveillance system.

In Europe, cephalosporins are mainly used because of the recurring resistance of 
N. gonorrhoea to fluoroquinolones.

Increasing bacterial resistance also extends to these antibiotics and makes it 
essential, whenever persistent symptomatology is encountered, to repeat microbio-
logical culturing with antibiogram of the isolated strain.

The Centre for disease control recommended a possible dual therapy by the addi-
tion to Ceftriaxone of Azithromycin 1 g, orally, in a single dose. Recent sex partners 
(i.e., persons having sexual contact with the infected patient within the 60 days 
preceding onset of symptoms, or gonorrhoea diagnosis) should be referred for eval-
uation, testing, and for treatment.

The therapy must be extended to any partners with the strong recommendation to 
abstain from any sexual activity until the therapy has been completed and the symp-
toms have disappeared.

All new cases of N. gonorrhoea infection should be notified to local, regional, 
and national authority.

14.5  Syphilis

It is a complex sexually transmitted infection caused by the bacterium Treponema 
pallidum.

It develops in several stages, each characterized by different symptoms and 
course and is considered a chronic systemic disease marked by alternating active 
phases and periods of latency.

According to data provided by the WHO, there is an increased prevalence of 
syphilis in the general population, and men are affected more than women.

Transmission is by sexual contact or by vertical, mainly transplacental (congeni-
tal syphilis).

14.5.1  Primary Syphilis

From infection, the onset of symptoms may take 10–90 days (average 20 days).The 
first stage is characterized by the appearance of a papule at the place where the bac-
terial infection occurs (vulvar region, cervix, mouth, penile, anal canal), which later 

Recommended treatment
• Ceftriaxone 250 mg IM, in a single dose

or
• Cefixime 400 mg, orally, in a single dose.
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after abrasion becomes an ulcer with raised edges, which are not painful (syphi-
loma) and which heals spontaneously after 3–6 weeks. If the infection is not treated 
at this stage, it progresses to the secondary stage.

14.5.2  Secondary Syphilis

Begins, about 2 months after the healing of the syphiloma, with the onset of rash 
that affects the palms of the hands, soles of the feet or other body parts; these lesions 
type macules, papules, or pustules are not associated with pruritus and are concomi-
tant with a systemic not painful lymphadenopathy. In the mouth and in the vulvar 
region appear erosions painless but contagious. Characteristic of this stage are non- 
specific general symptoms (fever, headache, weight loss, patchy alopecia, sore 
throat). Even this stage may resolve spontaneously without any treatment.

14.5.3  Lag Phase

Stage without clinical manifestations is detected only by serology and the evolution 
can be towards recovery, asymptomatic carrier state or tertiary syphilis.

14.5.4  Tertiary Syphilis

At this stage can begin internal organs damage (brain, nervous system, eyes, heart, 
liver, bones, blood vessels). On the skin and mucosa appear painless papules that 
evolve into ulcers and scarring (Syphilitic gumma). Tertiary syphilis occurs in not 
treated subjects even after decades and is fortunately rare evolution.

The diagnosis of syphilis can be performed using material taken from a patient’s 
excoriation or wound, isolating treponema, that is easily recognizable by optical 
microscopy or with direct immunofluorescence techniques, reliable methods for the 
diagnosis of early syphilis.

Serological diagnosis is based on using two types of tests: non-specific and spe-
cific for treponema. Among the first, there are the Venereal Disease Research 
Laboratory (VDRL) that identifies cardiolipin antibodies; it becomes positive after 
3–4 weeks after infection, becomes negative after therapy, and is used to evaluate 
the effectiveness of treatment, and rapid plasma reagin (RPR); the specific trepo-
nema tests are the Fluorescent Antibody Absorbed treponemal (FTA-ABS) and T. 
pallidum Particle Agglutination (TP-PA).

The non-specific tests are widely used as inexpensive, but their use is not suffi-
cient for diagnosis since they can result in a false negative in patients tested during 
primary syphilis and can result in a false positive in people without syphilis but 
affected by other diseases: infectious (malaria, tuberculosis, viral fevers, leprosy), 
collagen vascular disease, pregnancy, age, drug addiction. Therefore, the subjects 
tested with a non-treponemal test should always be assessed with a treponemal test 
to confirm the diagnosis. Specific tests positivity persists for all life.
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Recently, specific new generation tests like ELISA have become available for 
use on a large scale.

Since latent syphilis is not transmitted sexually, the goal of treating people in this 
stage is the prevention of complications of disease and vertical transmission.

However, a careful examination of all accessible mucosa (oral cavity, perianal 
area, perineum, vagina in women, and under the foreskin in men) should always be 
performed in people with latent syphilis.

The infected person should refrain from any sexual activity with new partners 
until complete wound healing. Shall be performed diagnostic tests and therapy on 
sexual partners and, also, patients with primary and secondary syphilis should be 
tested for HIV infection.

14.6  Bacterial Vaginosis

Bacterial vaginosis (BV) is among the most common causes of vaginal secretions of 
reproductive age. It is characterized by an abundant proliferation of anaerobic bac-
teria (Gardnerella, Mycoplasma, Bacteroides, Mobiluncus, Atopobium) and a 
reduction of the Lactobacillus normally found in the vagina with a consequent 
increase in vaginal pH.

Bacterial vaginosis is not a sexually transmitted infection but it facilitates the 
transmission of several (HIV, Gonorrhoea, Chlamydia, HSV-2). The vaginosis 
appears most often after the first sexual intercourse, after having changed partners 
and in case of multiple partners. Vaginosis risk factors are: the use of vaginal 
douches and lubricants, dripping related to IUD, the cigarette smoke.

The complications of bacterial vaginosis are pelvic inflammatory disease, post- 
surgery infections, and obstetric complications (late abortion, preterm delivery, 
PROM, postpartum endometritis).

The treatment is simple and involves the use of penicillin. Preparation, dos-
age, and treatment duration depend on the stage and clinical manifestations of 
disease:

• Benzatin penicillina G 2.4 million in single dose IM in the first and second 
stage and in early latent phase

• Benzatin penicillina G 2.4 million units IM three times, in latent syphilis 
and in the third stage.

The treatment of primary and secondary syphilis in allergic subjects includes 
an attempt to desensitization before using the drug of second choice, 
Doxycycline (100 mg orally twice a day for 14 days) [26].
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BV is the most frequent cause of malodorous leucorrhoea, but women with VB 
have mostly no symptoms.

The diagnosis is based on the presence of at least three of the following clinical 
manifestations. (Amsel criteria)

• Presence of whitish vaginal homogeneous secretions, which cover the vaginal 
walls

• Vaginal pH > 4.5
• Presence of “clue cells” at microscopic examination of vaginal exudate samples
• Fish smell by whiff test (secretion on slide +10% KOH)

It is also possible to use the Nugent score, which consists in finding the depletion 
of the normal Lactobacillus flora (It is assigned a score, which ranges from 0 to 10 
and is based on the presence of different bacterial morphotypes observed on Gram- 
stained smears; Lactobacillus (L), Gardnerella (G), and Mobiluncus (M) are 
quantified).

Bacterial vaginosis requires treatment only in these cases: if it is symptomatic, if 
it appears during pregnancy or before the insertion of an IUD or before a gynaeco-
logical operation.

The benefit of the therapy may also include a decrease in risk of acquisition of C. 
trachomatis, N. gonorrhoeae, T. vaginalis, HIV, and HSV-2. In the presence of a 
high colonization of Mycoplasma or Ureaplasma, it must be evaluated the associa-
tion with a specific therapy.

Treatment
Metronidazole 500 mg × orally daily for 7 days
0.75% Metronidazole gel for intravaginal application (5 g) of the 2× for 7 

days
Or
Clindamycin Gel 2% or from 100 mg ova for 7 days
Or as a second choice
Tinidazole os × (2 g × 2 days)

While taking metronidazole, alcohol must be avoided since it can provide 
nausea, vomiting, abdominal cramps (disulfiram-like syndrome).

The use of probiotics and intestinal acidifying can rebalance the vaginal 
flora [27].
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14.7  Herpes Virus Infection

Genital herpes is a chronic viral infection. Two types of HSV may cause genital 
herpes: HSV-1 and HSV-2; most cases of recurrence of genital herpes are caused by 
HSV-2.

A higher percentage of ano-genital herpes infections are ascribed to HSV-1, 
which is particularly evident among young and MSM women [28], as a conse-
quence of oral sex. In 50% of cases, infection is asymptomatic and, thus, favours the 
diffusion of the virus.

The primary infection (first contact with the virus) is transmitted through close 
cutaneous and mucosal contact and, thus, the virus may enter the epithelial cells and 
replicate.

The symptoms of the infections, after a few days from the contact, are pain, vul-
var pruritis, vaginal discharge, burning sensation associated with the appearance on 
vulva, anus, and cervix of vesicles, which rapidly form ulcerative lesions. Cutaneous 
ulcerative lesions may be covered by scabs.

Generally, genital lesions are associated with satellite lympho-adenitis and a 
global reduction in well-being. In some cases, lesions may involve only the cervix 
(Fig. 14.2), and there may be cases in which clinical manifestations appear after 
6–12 months after first infection.

In adolescence, in 20% of cases of herpes infection, pharyngo-tonsillitis infec-
tion is present.

After a few weeks, after the visible lesions have healed, the virus no longer 
reproduces and it retreats through the peripheral terminations to the sacral ganglion 
with an absence of symptoms (asymptomatic phase, or latent infection).

Recurrences appear when the viral replication is reactivated, which may be caused 
in various ways, but above all by a weakening of the immune system of the host.

The diagnosis of genital herpes is mainly clinical, and the identification of spe-
cific antibodies is useful in case of primary infection (anti-HSV antibodies are 

Fig. 14.2 HSV lesion of 
the cervix
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produced during the first weeks after the infection and persist) or in case of atypical 
manifestations.

It is important that a differential diagnosis which considers other possible causes 
of genital ulcers (cancroid, Crohn’s Disease, Lipschutz ulcers, Behcet’s disease, 
pemphigus, secondary ulcers caused by pharmacological reaction).

HSV-2 infection leads to an increased risk of bacterial vaginosis. In particular, 
this gives rise to an increased risk, about three times greater, of contracting HIV and 
may accelerate the progression of AIDS.

Most pharmacological treatments involve the use of oral antiviral drugs that 
inhibit the viral DNA polymerase of the HSV. Systemic therapy should be given 
both in the case of primary infection, and in recurrences, but does not fully eliminate 
the infection, nor does it reduce frequency. Once the treatment has been interrupted, 
the risk, frequency, and the severity of recurrences is unaltered. Topical antiviral 
drugs give poor results.

Maintenance of suppressive treatment, reduces the frequency of recurrence in 

patients that have had more than six episodes in a single year and also reduces the 
risk of transmission to a partner.

In case of herpes virus infection, counselling is important in order to reduce the 
risk of transmission; therefore, it is necessary for the patient to:

• Be informed of the nature and course of the disease, of the possibility of recur-
rence, and of the risk of transmission even in asymptomatic phases

• Inform the partner of the presence and potential infection of the disease
• Recognize recurrence and avoid sexual activity during that phase
• Use a condom during any kind of sexual activity and, be aware that, if used cor-

rectly, a condom can reduce the risk of transmission
• Be informed of the therapies available in order to prevent or reduce the possibil-

ity of recurrence

Recommended treatment for first clinical episode:
• Acyclovir 400 mg, three times/day for 7–10 days,

or
• Acyclovir 200 mg, five times/day for 7–10 days
• Famciclovir 250 mg, three times/day for 7–10 days
• Valacyclovir 1 g, twice/day for 7–10 days

Suppressive treatment:
• Acyclovir 400 mg twice/day
• Valacyclovir 1 g once/day
• Famciclovir 250 mg twice/day
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14.8  Human Papillomavirus

Human papillomavirus (HPV) is the most common sexually transmitted viral dis-
ease: about 111 million new cases/year in younger under 25 years old. Approximately 
150 types of human papillomavirus infection (HPV) have been identified by 
genome, at least 40 of which can infect the genital area [29], other types present a 
specific tropism for the oropharyngeal and laryngeal area or for the skin. The differ-
ent types of HPV are separated into high- and low-risk types for malign transforma-
tion: some are responsible for benign transformations (condilomatosis, 
papillomatosis), whereas others produce pre-invasive lesions (dysplasia) and inva-
sive lesions (tumours). Two types of HPV (HPV16 and 18) cause 70% of the 
tumours of the neck of the uterus and precancerous cervical lesions; there is also 
evidence to link HPV with tumours of the anus, the vulva, the vagina, the penis, the 
head, and the neck (tongue, tonsils, and throat).

HPV 16 is the most frequent virus type and is diagnosed in about 30% of all the 
HPV infections; it is associated to cervical carcinoma, both as squamous cell carci-
noma and adenocarcinoma. It is also associated to 90% of vulvar intraepithelial 
neoplasia (VIN) and 85% of vaginal, anal, and oropharyngeal cancers.

HPV is transmitted sexually through contact with skin and mucous membranes 
and the micro-traumas which occur during sexual intercourse could favour trans-
mission. Infection may also occur just through genital contact, and it is important to 
know that the use of a prophylactic does not totally eliminate the risk of infection if 
the virus has infected the skin area which is not protected by the condom [30]. In 
rare cases, vertical transmission may occur (from infected mother to baby during 
birth) or self-contamination may spread the infection to other parts of the body. 
Transmission by fomites has been hypothesized (as indirect transmission on towels, 
diagnostic instruments, and underwear) although to what degree the virus is able to 
survive outside the body, and its consequent capacity to infect, is not known.

Risk factors for HPV transmission and infection are [31]:

• Young age at first sexual intercourse
• Multiple sexual partners
• Sexual intercourse without using barrier methods
• Immunodeficiency condition
• Partner with high risk for STD.

Most genital HPV infections (70–90%), whether caused by low-risk or high-risk 
type HPV, are transient, asymptomatic, and have no clinical consequences. The rea-
son is that the immune system can remove the virus before it causes pathogenic 
damage. In fact at 18 months from infection, 80% of women become HPV negative 
[32], and this percentage is higher in adolescents.

There are three possibilities of evolution for the HPV infection: regression, per-
sistence, and progression.

It is hypothesized that, despite the apparent clearance, the virus can persist in the 
epithelium with a small charge and the disease can recover again if the immune host 
defences decrease.
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The virus within the host cell can remain silent in episomal form; it can also 
induce its replication through the proliferation of squamous epithelium and produce 
vegetative form or it can integrate into the host cell genome, where it induces carci-
nogenesis processes.

The persistent (more than 18–24 months) HPV infection at high risk is the 
most important risk factor for the development of high grade CIN or invasive 
cancer.

Regarding host-related factors, these may include: alterations of immune status, 
pregnancy and, especially in young women, the presence of both herpes virus infec-
tions 2 and Chlamydia, cigarette smoking (nicotine derivatives are concentrated in 
the cervical mucus and act as immunosuppressants), the use of oestrogen-progestin 
contraceptive pills which facilitates the persistence of HPV 16 virus (in addition to 
reduction of the use of barrier methods).

The evolution of HPV infection to invasive cancer goes through lesions con-
fined to the epithelium-defined SIL (squamous intraepithelial lesions). SIL were 
divided into:

• LSIL which includes the cytopathic changes of HPV infection and mild dyspla-
sia (CIN I) (Figs. 14.3 and 14.4)

• HSIL which includes moderate dysplasia, severe dysplasia, and carcinoma in 
situ (CIN II, CIN III, CIS).

CIN (cervical intraepithelial neoplasia) is a histological term that considers the 
epithelial involvement by the lesion. Then, depending on the severity, following 
grades of CIN can be distinguished:

• CIN I The mild dysplasia: lesion involving the basal third of the epithelium
• CIN II moderate dysplasia: lesion involving up to 2/3 of the epithelium
• CIN III severe dysplasia: lesions involving the entire epithelium without exceed-

ing the basement membrane

Fig. 14.3 L-SIL of the 
portio
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Fig. 14.5 Florid vulvar 
condylomatosis

Fig. 14.4 H-SIL of the 
portio

These lesions have all the opportunity to regress, those of low grade with a higher 
percentage.

In adolescence, the most common clinical manifestation of HPV infection is 
ano-genital warts (florid ano-genital condilomatosis) (Fig. 14.5).

Epidemiological studies have found a low-risk HPV DNA in 100% of ano- genital 
condyloma, attributable in most cases to HPV 6 and HPV 11. The lesions appear 
after about 2–4 months from infecting sexual intercourse. Concerned areas may be 
vulva, vagina (Fig. 14.6), anus, the perineum, the urethra, and also the cervix.

Diagnosis of ano-genital warts is easily detectable with genital examination: the 
lesions appear as white-pinkish growths, sometimes with the typical cauliflower 
shape; they may be multiple and affect even large areas. It is necessary to resort to 
the use of the colposcope in case of micro-warts (Fig. 14.7) or of sub-clinical lesions 
or in suspected involvement of portio (Fig. 14.8). Normally, condilomatosi is 
asymptomatic and the detection can be casual. The presence of itching, burning, and 
vaginal discharge is caused by bacterial or fungal superinfection.
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Therapy for HPV depends on the type of wound that the virus determines and 
from its seat; even if the benign genital lesions may resolve spontaneously, they 
often require specific treatments. Those pathologies have multiple consequences in 
teenager life: number of relapses, resistence to the therapies and scarrig sequelae 
may have a negative psycological and sexual impact.

Fig. 14.7 Vulvar 
microwarts (evident only 
with colposcopy)

Fig. 14.6 Condylomatosis 
vaginalis

Genital warts can be treated with both medical and surgical therapies.

For vulval-perineal condylomatosis, cytotoxic and immunomodulating medi-
cation can be used:

 – Podophyllotoxin 0.5% solution, in two times per day × 3 consecutive days, 
up to a maximum of 6 weeks.

 – Imiquimod, an application three times a week up to a maximum of 16 weeks
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Fig. 14.8 Condyloma of 
the portio

The surgical therapies are: diathermy, laser vaporization, cryotherapy with 
liquid nitrogen.

One alternative is sinecatechin ointment (derived to 15% from green tea).

It has been demonstrated that in young women (younger than 20 years old) there 
is a predominance of low-risk HPV infections and in the cervical area are found 
mainly paintings of condilomatosis and of low grade CIN, with risk of disease recur-
rence and not of progression; in fact, cervical cancer is very rare in adolescence.

Secondary prevention based on screening of cervical lesions is not recom-
mended in this age group, as a result of evidence shown in several studies that 
cytological abnormalities detected in adolescents are predominantly low grade 
(97.4%) [33].

It is considered that submit teenagers to screening can lead to unnecessary treat-
ment of cervical precancerous lesions that have a high probability of regressing 
spontaneously within 2 years of presentation. By contrast, the overtreatment is a 
real risk for damage on reproductive health [34].

ACOG, ACS, USPSTF Guidelines recommend to start at age 21, with different 
indications and case by case in immunocompromised patients, unreliable girls, 
multiple partners, pregnant patients, HIV positive, adolescent exposed in utero to 
DES [35].

Given the above considerations, there are no common protocols for the treatment 
of intraepithelial lesions in adolescents; however, in cases where the cytological 

G. Di Paolo

http://context.reverso.net/traduzione/inglese-italiano/Given+the
http://context.reverso.net/traduzione/inglese-italiano/considerations


231

examinations were performed, procedure for higher risk assessments is reported in 
Table 14.2 [36].

In the case of HSIL, referral of all to colposcopy is recommended. If CIN1 is 
diagnosed, follow-up with cytology is recommended at 12-month intervals. If CIN2 
is diagnosed, observation is also recommended with 6-month intervals using cytol-
ogy and colposcopy for up to 2 years. If CIN2 is persistent at 2 years, then treatment 
is recommended [37].

HPV Test is not appropriate

Colposcopy immediate is not appropriate

Recommendations

*Counselling in STDs

*Screening for Chlamidia-Gonorrhoea-HIV

*Counselling in contraception

*Invite anti-HPV vaccination 

Repeat pap test after 12 months

< HSIL (fig.7) >HSIL (fig.8)

Pap test after 12 months
COLPOSCOPY

Negative >ASC

Return to
screening 

•

•

Table 14.2 Protocols for the treatment of intraepithelial lesions in adolescents

Prevention and Profilaxis 
The WHO recommends a comprehensive and integrated approach for the pre-
vention and control of uterine cervical cancer. The set of recommended 
actions includes measures that should be taken during the course of life, start-
ing from education for informed sexuality. Primary prevention begins with 
vaccination against HPV in girls aged 9–13 years, that is, before they become 
sexually active.

Vaccines against HPV are composed of purified proteins derived from cer-
tain types of HPV, which form virus-like particles associated with adjuvant 
substances. Vlp mimic the viral capsid, but do not contain genetic material of 
the virus; therefore, they are able to induce a specific antibody response for 
HPV type, depending on the protein used, but are not able to cause infections.
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Two kinds of preventive vaccines are available against HPV: bivalent and 
quadrivalent; both protect against HPV 16 and 18, which are responsible for 
about 70% of cervical cancers. The quadrivalent vaccine also protects against 
HPV 6 and 11, responsible for 90% of genital warts. Both vaccines have 
shown a certain level of cross-protection to other oncogenic HPV types, but 
not complete towards oncogenic genotypes. In June 2015, it was authorized in 
Europe a new 9-valent vaccine, which in addition to HPV 6, 11,16, and 18, 
protects against other oncogenic serotypes 5 (31, 33, 45, 52 and 58).

Many clinical studies have described a good safety profile of these vac-
cines [38], and in particular it has not found an increased risk of developing 
autoimmune diseases in vaccinated subjects [39].

The efficacy of vaccination does not seem to be significantly reduced by 
the passage of time and various meta-analyses have shown that, in countries 
where 50% of women have been vaccinated, there is a notable reduction in 
HPV 16–18 infections (68%) and in ano-genital condilomatosis in the pre- 
and post-vaccination period in girls between 13 and 19 years of age [40].

The bi-valent, quadrivalent, or 9-valent vaccine is recommended for 
females, while the quadrivalent or 9-valent is recommended for males [41].

HPV vaccination does not replace cervical cancer screening. In countries 
where HPV vaccine is introduced, screening programmes may still need to be 
developed or strengthened. All women who have been vaccinated against HPV 
should still follow the screening recommendations for their age groups [42].

14.9  HIV (Human Immunodeficiency Virus) Infection

The human immunodeficiency virus (HIV) is still one of the most serious infective 
diseases. It is associated with a serious, permanent disease of the immune system, 
which is expensive to treat and cure and which still causes a significant number of 
deaths and leads to reduced life expectancy.

The incidence of HIV infection in the world is still high: it is estimated that there 
is a 46–70% chance of infection following sexual intercourse with an infected part-
ner and that chance is even greater if the partner is unaware of being seropositive for 
HIV. One in seven people with HIV does not know that they have been infected and 
a high proportion of patients only discover that they are ill after a significant period 
of time has elapsed. Consequently, there is a greater risk to their health and more 
risk of them spreading the virus themselves.

HIV is only transmitted in three ways:

 – Through unprotected sexual intercourse, without using a condom (sexual 
transmission)

 – Through shared use of needles and other material means of injection (transmis-
sion by blood)

 – From mother to child during pregnancy, birth, or breastfeeding (vertical transmission)
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Table 14.3 Trend in means 
of transmission 2006–2015 
(ECDC data)

Means of infection Percentage
Children infected by mother −18
Injection of drugs −38
Heterosexual intercourse +19
Sex between men +25

The data shown highlight how men who have sex with other men are dispropor-
tionately struck by HIV, as they are with other sexually transmitted infections (gon-
orrhoea, syphilis, chlamydia, and hepatitis B and C) (Table 14.3).

The probability of infection through sexual contact depends both on the charac-
teristics of the virus and on the condition of the immune system; lesions and genital 
inflammation caused by the various STDs considerably increase, by about ten times, 
the risk of contracting HIV and it is estimated that these interactions come into play 
in at least 40% of the cases of HIV transmission. 2.8% of young people who had 
been diagnosed with an STD also resulted positive for HIV against an average in the 
general population of about 0.1%.

HIV screening is recommended for:

• People diagnosed with an STD
• People who have used injected drugs
• People who have had sexual intercourse with subjects who are seropositive for 

HIV
• People with anamneses featuring previous sexual abuse or violence
• People originating from countries where there is a high incidence of the HIV 

virus
• Women in the first 3 months of pregnancy

THE HIV TEST:
• Must be voluntarily taken without any form of coercion. Patients must not be 

tested without their knowledge.
• Routine use of HIV screening (notifying patients that an HIV test will be per-

formed) is recommended in all health facilities.
• Specific written consent for HIV testing should not be requested—informed gen-

eral consent for medical treatment is considered to be sufficient.
• Positive preliminary screening tests for HIV infection must be followed by fur-

ther tests to confirm the diagnosis with certainty.
• People who are suspected of having recently contracted HIV must be immedi-

ately sent to a specialized treatment unit.

14.10  Hepatitis

Hepatitis B (HBV) and C (HCV) must still be considered diseases with serious 
social impact. It is necessary to identify preventative instruments and management 
techniques to better control this pathology which represents a serious public health 
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problem, striking 400 million people around the world, of whom 95% are unaware 
that they have contracted the disease.

Subjects who result as being positive from the test for hepatitis should be 
informed of measures to be taken that are adequate to prevent transmission which 
occurs principally by blood contact.

The campaign to vaccinate against Hepatitis B must be promoted.

14.11  The Zika Virus

The principal means of transmission of the Zika virus is by means of the bite of the 
Aedes mosquito. It has recently been demonstrated that sexual transmission of the 
virus is possible and very common [43].

A study on the persistence of the Zika virus in bodily fluids has demonstrated 
that the virus may remain in the sperm of infected men until up to 6 months after the 
onset of symptoms [44].

The presence of the virus does not automatically imply a risk of infection, but the 
possibility is not excluded. In order to inhibit this means of diffusion of the Zika 
virus, the WHO has released new guidelines to prevent the transmission of the virus 
by sexual intercourse. These guidelines are valid not only for those countries directly 
affected by the epidemic, but also for those in which cases of infection could only 
be imported. The document requires that both men and women abstain from sex, or 
use a condom for at least 6 months, even if no symptoms are detected.

The WHO also states “presently, knowledge of the Zika virus is limited and our 
guidelines will be re-examined and updated according to the latest research avail-
able” [45].

14.12  Trichomonas vaginalis

Infection by Trichomonas is a very common sexually transmitted disease; it is 
asymptomatic in 50% of cases in females and 90% males. Transmission is primarily 
through sexual contact; in women, the most affected parts are vagina and cervix with 
occasional involvement of the urethra, Bartholin’s glands, and Skene’s glands. In 
men, the infection involves urethra, prostate and seminal vesicles. The more evident 
symptoms of acute trichomoniasis are leucorrhoea in significant amounts, itching, 
vulvar and vaginal erythema, dyspareunia, dysuria, and inflammation of the uterus. 
The gynaecological examination showed the characteristic malodorous leucorrhoea 
and hyperaemia of the vaginal mucosa (Fig. 14.9); the colposcopic examination can 
reveal the typical “strawberry” aspect of Tricomonas infection.

The fresh microscopic examination of vaginal secretion allows to identify the 
protozoa, but the most widely used method for the diagnosis of trichomoniasis is 
represented by culture in a selective medium, whose sensitivity is significantly high 
(90.95%) and whose specificity is absolute (100%).
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14.12.1  Treatment

Fig. 14.9 Leuchorrhoea 
and hyperemia of the 
vaginalis mucosa and 
portio (Trichomonas 
Vaginalis)

Alternative scheme:

• Metronidazole 500 mg × 2 orally twice daily for 7 days.

Metronidazole for topical use is not recommended because it does not reach 
therapeutic levels in the urethra and perivaginal glands.

Therapy should be extended to the partner even if he has no symptoms:

• Metronidazole 2 g × os single dose
or

• Tinidazole 2 g orally as a single dose
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The prevention and control of STDs is based on the following five strategies:
• Risk evaluation, education, and counselling of people at risk of STDs, favouring 

the use of preventative instruments
• Pre-exposure vaccination of people at risk of STDs, which may be prevented by 

vaccination
• Identification of people with asymptomatic infections and with symptoms asso-

ciated with STDs
• Diagnosis, treatment, counselling, and follow-up of persons with an infection
• Evaluation, treatment, and counselling of the sexual partners of people infected 

with an STD [3]

In dealing with adolescents, it is fundamental to facilitate access to health facilities, 
to guarantee privacy, and to offer adequate space and time for effective prevention 
which permits the integration of sex education even in clinical practice.
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Although teen pregnancy is more frequent in the developing countries, it is a major 
public health issue all over the world with significant medical, emotional, and social 
consequences for the adolescent mother, her child, and her family [1, 2]. According 
to WHO, adolescence is the period of human life between childhood and adulthood 
ranging from ages 13 to 19, so adolescent pregnancy is defined as “any pregnancy 
occurring among adolescent girls aged 19 or younger” [3].

Worldwide teenage gestations are mostly unplanned. They account for 16 mil-
lion births a year from ages 15 to 19 girls and one million from 12 to 15 year olds, 
with also five million abortions a year, of which three millions “unsafe.” 
Complications of pregnancy and delivery are still the second cause of death in ado-
lescent girls. Even if a declining pattern is ongoing in developed countries, up to 
now teen pregnancies are 11% of whole births in the world. Ninety-five percent of 
them occur in low–middle income countries, mostly in sub-Saharan Africa, India, 
Bangladesh, and mainly in rural areas with poorly educated women. Early marriage 
and childbirth are more common in developing parts of the world, leading to differ-
ent social circumstances and possibly different pregnancy outcomes [2]. With 7% of 
the whole national births, the USA shows the highest rate of teen pregnancy in 
Western countries, costing 9.4 billion USD a year and defined by President Clinton 
in 1995: “Our most serious social problem” [4].

Three main indicators are in use to monitorize teen pregnancy:

• Teenage birth rate: the annual number of reported live births among 13–19 years 
per 1000 women aged 13–19

• Teenage abortion rate: the annual number of reported induced abortions among 
<20 years per 1000 women aged 13–19

• Teenage pregnancy rate: the annual number of reported teenage live births + 
induced abortions per 1000 women aged 13–19. Being often unavailable, data 
about miscarriages and ectopic pregnancies are not included [5]

207,000 teenage live births a year took place in EU countries in 2011, occurring 
in 15/1000 of 15–19 year olds on the average. The highest birth rates were detected 
in Bulgaria (46.7/1000) and the UK (25/1000) while the lowest ones were observed 
in the Netherlands (5.2/1000) and Italy (7/1000), with a general decrease of 1.3% 
annually since 1996. In 2011 also 160,000 induced abortions in ages 15–19 were 
performed in Europe, with the highest abortion rates in Sweden, the UK, and Estonia 
(20/1000) and the lowest ones in Greece, Italy, and the Netherlands (<10/1000), 
with a general decline since 1996. Reliable data about teen abortion are not always 
available because of different legislations among EU countries. As previously 
ascertained, teenage pregnancy outcome differs across the continent with higher 
abortion rates in Northern countries [6].

In Italy, teen pregnancy is a niche event, occurring in 50% cases during the first 
year of intercourses. About 10,000 deliveries in minors were recorded every year 
from 1998 to 2008, i.e., about 1.7–2% total Italian births (514,308 in 2013). They 
are mostly grouped in Southern Italy and the main islands (Sicily and Sardinia), 
with higher pregnancy rates among foreigners (www.istat.it/it/archivio/nascite). In 
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2015 about 3200 teen abortions, of which 530 in foreigners, were performed legally 
in Italy, i.e., 3.4% all legal abortions, with a constant declining since 2006 [7]. It was 
also verified that the lower the maternal age, the higher the abortion rate [8].

Adolescent pregnancy is a very unique situation involving both social and medical 
issues; its management deserves appropriate skills and devoted health caregivers. 
Main risk factors of teen pregnancy are mostly socioeconomic. Belonging to a low-
income family, promiscuity, unemployment, low educational attainment, poor school 
results, living in a disadvantaged neighborhood, belonging to ethnic minorities: all 
these social conditions promote teen pregnancy, along with medical and behavioral 
risk factors: mental deficits, early sexual debut, risky behaviors, unprotected sex. In 
fact, peer pressure to engage in sexual activity, low self-esteem, low educational ambi-
tions or goals, poor information and education about sexual health, lack of access to 
contraception, inconsistent or incorrect use of contraceptive methods also contribute 
to adolescent pregnancy [1]. If compared with older women, smoking, drug addiction, 
and alcohol misuse during pregnancy are more frequent among adolescent mothers 
[9]. Teen pregnancy is mostly connected with poverty: the lower the socioeconomic 
level, the higher the risk of early pregnancy [10]. It must always be kept in mind that 
a strong association exists between sexual and physical abuse and early pregnancy 
[11].

To sum up, “4 steps” in adolescent pregnancy may be identified:

 RISKY BEHAVIORS TEEN PREGNANCY DELIVERY ABORTION® ® /  

Even if adolescent pregnancy rates are declining in the western world, a health 
care provider approaching an adolescent girl seeking for medical assistance must 
always be aware that she could be at risk of early pregnancy and the subsequent 
practical suggestions must be considered:

• Pregnancy test: it is mandatory in cases of amenorrhea, abdominal pains, nausea, 
vomiting, weight gain, urinary dysfunctions, menstrual disorders whatever sex-
ual history is reported

• First-trimester ultrasonography is necessary to check gestational age if preg-
nancy test is positive

• Careful counselling about all available options: to be supplied with a nonjudg-
mental attitude if a pregnancy is diagnosed. The gestational age being verified, 
health care provider must deal with all possible choices (parenting, termination, 
fostering, adoption) according to the current laws of the country

• Privacy and confidentiality should be guaranteed at most
• Close follow-up and support: they must be supplied by devoted facilities and 

specialized health care providers whatever the choice is
• Multidisciplinary approach is advisable at most, considering adolescence is a 

distinct physical and developmental stage in woman’s life and teen pregnancy 
worldwide shows higher maternal, obstetrical, and neonatal risks. Therefore, 
adolescent gestations should be managed as high risk ones. Gynecologist and 
devoted midwives, social workers, psychologists, and support groups should 
take care of the adolescent mothers [12, 13]
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• Postpartum or post-termination contraception planning is mandatory to be 
already established when the pregnancy is still in progress [14]

Abortion in adolescents is differently regulated in various countries according to 
local laws; therefore, a comprehensive dissertation of its management is almost 
impossible and beyond the scope of the present treatise, which is mostly focused on 
the continuation of pregnancy and the connected items.

If the adolescent’s choice is parenting, it is worth stressing that teen pregnancy 
entails heavy risks both for the mother and the fetus because of typical biological, 
social, environmental, and behavioral features (mostly predisposing to preterm 
delivery and low birth weight infants), all of which deserve special consideration. 
Teen pregnancy should therefore be managed as a high risk one in programs taking 
care of its unique features and concerns [15]. The subsequent typical adolescent 
biological items must be carefully considered.

• Maternal age at conception: even if previous experiences highlighted adolescent 
mothers aged less than 16 years to be at high risk of preterm delivery and low 
birth weight neonates [16] more recent researches defined:
 – “Young maternal age” as low gynecological age (≤2 years since menarche) or 

as a chronological age ≤16 years at conception or delivery
 – “Very young maternal age” as gynecological age <2 years postmenarche or as 

a chronological age <15 years at conception or delivery
 – Very young maternal age was shown both to increase the risk of maternal 

anemia and to have a detrimental effect on infant health and survival by rais-
ing the risk of preterm delivery and low birth weight [17]. The birthrate is 
higher among older adolescents than in younger ones [18].

• Gynecologic age, mentioned above, is defined as: age at last menstrual period 
minus age at menarche. Considering 2–3 postmenarchal years are required to 
reach full reproductive maturation; reproductive immaturity was defined as 
gynecologic age less than 3 years [19], now updated as a gynecologic age less 
than 2 years. In fact, body height and pelvic development are almost complete by 
2 years after menarche [17]. During this interim, a conception may occur in still 
growing reproductive organs, predisposing to preterm delivery [19].

• Maternal prepregnant size, i.e., BMI, is a reliable predictor of infant size at birth, 
with small mothers delivering small offsprings. Defining low prepregnant weight 
as <45 kg and short prepregnant stature as <157 cm, a less than 19.8 kg/m2 BMI 
reveals a thin body habitus, with an increased risk of low birth weight babies, 
possibly due to a deficit in both visceral adiposity, which is a determinant of 
insulin resistance, and in subcutaneous truncal adipose tissue during the first 2 
postmenarchal years [16].

• Cervix length, defined as the shortest distance between the internal cervical os and 
the external one, in adolescent mothers may be shorter than in older women because 
of still incomplete development, thus predisposing to preterm delivery when a dis-
tance <25 mm is detected prior of 29 weeks gestation [17, 20]. Shorter cervices may 
also predispose to lower genital tract infections, which are more frequent in 
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adolescents with a further increased risk of preterm delivery. During pregnancy, 
cervical length should be verified by serial transvaginal ultrasonic scans.

• Gravidity and parity: as opposed to what happens in adults, repeated adolescent 
pregnancies show a growing risk of preterm delivery [19].

• Fetomaternal competition for nutrients, occurring between the still growing 
mother and her fetus, may explain the reason why pregnant teens gain more 
weight during pregnancy and deliver smaller babies than older women do. The 
needs of both growing mother and fetus cannot simultaneously be satisfied and a 
competition for nutrients occurs between each other resulting in higher incidence 
of both poor fetal growth and maternal anemia [17]. Leptin surges in the third 
trimester, hyperinsulinemia, insulin resistance may lead to continuous storage of 
maternal fat reserves, making less energy available for the fetus with subsequent 
smaller placenta, less placental nutrient transfer, and reduced uterine/umbilical 
cord blood transfer and IUGR [21].

To prevent preterm delivery and low birth weight babies, health care providers 
dealing with pregnant teens must focus their attention on the below reported items:

• Gestational weight gain, defined as the difference between the last measured 
weight gain in pregnancy and the reported prepregnant weight is a reliable pre-
dictor of the infant birth weight mainly in adolescents because of their typical 
perimenarchal weight gain at central body areas [16].

• Past history of preterm delivery: it raises the risk of a subsequent premature birth 
mainly if repeated pregnancies occur in under 18 year olds [22].

• Genitourinary tract infections are well-known preterm delivery inducers in all 
ages pregnancies by favorising chorioamnionitis and by damaging the connec-
tive tissue of the cervix and the placental membranes through microbic prote-
ases, elastases, collagenases, and mucinases leading to pPROM. In pregnant 
teens, the alkalinity of the peripubertal vagina may increase their susceptibility 
to bacterial vaginosis; the eversion of the squamocolumnar junction of the ado-
lescent cervix may foster Chlamydia infections, of which the incidence is quite 
high in this population group, ranging from 11.8 to 31% [23]. Finally, the typical 
shorter cervix may enhance the ascending of vaginal organisms to the upper 
uterus [19]. Besides the physiological features of pubertal status, the adolescent 
sexual behaviors, typified by serial unprotected monogamous sexual relations 
with low condom use, make pregnant teens frequently acquire the sexually trans-
mitted diseases fostering preterm prelabor rupture of membrane (pPROM) and 
subsequent preterm delivery [24]. Besides the reported higher risk of pPROM 
and preterm delivery, in pregnant teens STDs increase also the risk of HIV acqui-
sition and transmission [25].

• Trauma is the main cause of death in adolescence. Pregnant teens suffer from 
accidental and non-accidental traumas more than older women do [26]. In preg-
nant teens, abdominal traumas are very frequent, rising the risk of placental 
abruption and preterm delivery, making it mandatory to screen for recent traumas 
in a teen pregnancy care setting [19].
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As previously stated, social and demographic features, as well as behavioral and 
psychological variables, are important factors in the risk assessment of a pregnant 
teen and in the subsequent follow-up.

• Ethnicity is closely related to early pregnancy, with American black and hispanic 
women having the highest pregnancy rates and white non-hispanic women hav-
ing the lowest ones [27]. Black race also strongly raises the risk of preterm and 
very preterm deliveries both in adults and adolescent mothers (while hispanic 
ethnicity does not), possibly because of increased, ethnicity-connected, suscep-
tibility to bacterial vaginosis, group B streptococcal infection, and premature 
cervical effacement [28].

• Socioeconomic status plays a main role both in fostering teen pregnancies and in 
conditioning their outcome, with higher rates of preterm delivery among poor 
teen mothers. Some experiences showed that pregnant teenagers were more 
likely to be single and to live in a rural area [2], other researches detected higher 
pregnancy rates among ethnic minorities living in deprived metropolitan areas 
[10], among underachievers in school and among young women with mental 
health problems [29]. Very often teen mothers belong to a single-parent family 
or have parents poorly interested in their education. Having a low educated 
mother or being herself a teen mother increases the risk of adolescent pregnancy, 
the same as being a younger sibling of an adolescent mother [30]. Unemployment 
and child poverty are also strong predisposing factors, and the trend is “the lower 
the deprivation rank, the higher the risk of teenge pregnancy” [31].

• Inadequate nutrition: Even if a proper nutrition is of utmost importance during 
teenage because of growth and physical changes, the diet quality is usually poor 
in adolescents, whose primary sources of macronutrients are often foods lacking 
nutritional properties [32]. Pregnant teens show the same food preferences, eat-
ing behaviors, and lifestyle habits of their nonpregnant peers [33]. If compared 
with women aged 19–64, girls aged 11–18 consume less fruits and vegetables 
with higher intakes of sugar-sweetened beverages and inadequate intake of key 
vitamins and minerals. Such dietary patterns are similar across highly developed 
countries [34]. Adolescent girls are at particular risk of iron deficiency anemia 
due to both the rapid growth in teenage and the onset of menarche [35]. The iron 
needs linked to adolescence coupled with the increased iron demand in preg-
nancy makes pregnant adolescent particularly vulnerable, and iron deficiency is 
aknowledged to be implicated in adverse birth outcomes such as prematurity and 
low birth weight [32]. As well known, good pregnancy nutrition plays an impor-
tant role on birth outcomes, fetal growth, and infant survival. Nutritionl needs 
change during the course of pregnancy with increasing requirements for several 
micronutrients as the pregnancy progresses [36]. Conversely, pregnant adoles-
cents were shown to have intakes of energy, iron, folate, calcium, Vitamin E, and 
magnesium below the dietary recommendations [37, 38]. If compared with older 
teens, “very young adolescents” (under 15 years or under 2 years gynecological 
age) may be at even greater nutritional risk due to competing growth needs 
between mother and fetus [17]. Smoking teen gravidas and those from deprived 
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backgrounds may also be at greater risks of nutritional issues [39, 40]. Compliance 
for supplements may be low in pregnant teens [32].

• Substance abuse: According to large cohort studies, tobacco smoking, drugs, and 
alcohol misuse are more frequent among teen mothers than in pregnant women 
aged 25–30 [10]. Sigarette smoking during the first trimester entails an increased 
risk of miscarriage and labio-palatoschisis while smoking during the whole preg-
nancy (the same as heavy second hand smoke) implies higher incidences of pre-
term delivery, low birth weight babies SIDS and future smoking offsprings, 
mainly if they are females. Attention-Deficit/Hyperactivity Disorder (ADHD) 
and asthma are also more frequent among children of smoking pregnant teens. 
Smoking reduction programs for pregnant adolescents were more successful 
when smoking partners are also involved [41]. Alcohol misuse is epidemic among 
adolescents, and it is quite common also among pregnant teens. Both alcohol 
moderate daily assumption and occasional drunknesses during the first trimester 
raise the risk of miscarriage, intra uterine fetal death, and a range of lifelong 
physical, cognitive, and behavioral birth defects, such as IUGR, microcephaly, 
facial dismorphologies (short palpebral fissures, thin upper lip, smooth filtrum), 
and various central nervous system dysfunctions, all grouped under the umbrella 
name of fetal alcohol spectrum disorders (FASD) [42, 43]. Considering FASD 
are mostly due to a fetal alcohol exposure between the sixth and 12th week of 
gestation, they are only partially preventable at the first antenatal visit. 
International guidelines recommend temperance during the first trimester of ges-
tation but even in the subsequent trimesters a security threshold is not specified 
because of individual alcohol metabolization [41]. Pregnant teens may be mul-
tiple illicit substances addicts, each one with different dangerous effects (sum-
marized in the Table 15.1), but all of them sharing a common increased risk of 
preterm delivery and IUGR.

• History of childhood abuse: A history of sexual and physical abuse places female 
adolescent at increased risk of becoming pregnant, fostering early sexualization, 
initiation, sexual risk-taking behaviors, and promiscuity [11]. In the main, expo-
sure to all types of abuse increases the likelihood to start intercourses at early age 
and promotes low self-esteem and association with deviant peer groups: all fac-
tors leading to premature pregnancies [1]. The strength of this association varies 
with abuse type. Higher risk of adolescent pregnancy was verified following 
sexual and physical abuse but not in cases of emotional abuse and neglect. The 
co-occurrence of both physical and sexual abuse was even stronger than any 
single kind of abuse, with a fourfold increased risk of early pregnancy [11]. 
Among previously abused adolescents pregnancy may be not unplanned: a desire 
to escape from an abusive or dysfunctional family and to create a new family 
environment may lead to early pregnancy [44]. Previously abused pregnant ado-
lescents are more likely to be cigarette smokers and alcohol or illicit substances 
addicts. They are also more often sexually promiscuous and involved in coercive 
sex, with higher risks of STDs and injury-mediated preterm delivery [16, 19]. 
Teen mothers who have been victims of abuse show higher risk of seeking late 
antenatal care, poorer obstetrical outcomes, increased neonatal morbidity and of 
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committing sexual abuse during their own child’s life [45–47]. Moreover, if a 
history of previous sexual abuse doubles, the risk of adolescent pregnancy in a 
girl, a fivefold increase of pregnancy involvement was verified in previously 
abused boys [48]. Sexual abuse and violence before and during pregnancy should 
routinely be asked in an adolescent pregnancy setting [49].

• School dropout: Undereducation is a sign of a set of psychosocial and medical 
risk factors; in fact, recreational drugs addiction, alcohol abuse, deviant behavi-
urs, preterm delivery are more common among pregnant teens who dropout of 
school. By leaving school, these girls also loose an important source of support 
which could help them to develop the sense of mastery required to face mother-
hood [16, 19].

Table 15.1 Effects of prenatal exposure to abuse substances [41]

Substance
Effects on fetus 
and pregnancy

Neonatal 
effects

Neurodevelopmental 
disorders

Other 
long-distance 
effects

Cannabis and 
cannabinoids

Ectopic 
pregnancy, 
IUGR, preterm 
delivery

Risk of SIDS Short term and visuo- 
spatial memory defects

Higher risk 
of tobacco 
and cannabis 
smoking 
offsprings

Defective verbal and 
attentive abilities
Hyperactivity

Cocaine Acute 
hyperthermia

Low body 
length and 
weight

Higher sensitivity to 
stressors

Overweight 
in babyhood

Altered placental 
vessels with 
preeclampsia and 
abruptio 
placentae

Risk of 
necrotizing 
enterocolitis

Hyperexcitability

IUGR, preterm 
delivery

Urogenital and 
cardiac 
anomalies

Cognitive disorders Low linear 
growth in 
second 
childhood

Teen impulsiveness

Amfetamine 
and derivates

Hyperthermia Low birth 
weight

Higher emotivity

IUGR Low APGAR 
score

Anxiety and depression in 
childhood

Preterm delivery Low motor 
ability

ADHS
Low verbal memory

Opioids Abruptio 
placentae due to 
untreated 
withdrawal

Neonatal 
withdrawal 
syndrome

Visual defects

IUGR SIDS Neurodevelopmental and 
behavioral disordersPreterm delivery

Inhalants: 
gases, solvents, 
aerosols, 
nitrites

Miscarriages Skeletal 
anomalies

Neurodevelopmental 
delay

IUGR CNS 
anomalies
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• Mood disorders: Psychopathology in teenagers is a risk factor for early preg-
nancy. Sixteen to 44% pregnant teens show depressive symptoms which worsen 
between the second and the third trimester, with an incidence twice as high as 
among adult gravidas and nonpregnant adolescents [50, 51]. Adolescent perina-
tal depression is strongly associated with low socioeconomic status and lacking 
social support [52]. Furthermore, previous experiences revealed postpartum 
depression in half adolescent mothers, i.e., twice the rate of adult mothers [53]. 
If untreated, maternal depression is associated with adverse maternal, neonatal, 
and childhood outcomes, with higher incidence of preterm delivery, SGA infants 
and behavioral and cognitive disorders in children as well. Postpartum depres-
sion, unresponsive mothering, and rapid repeated pregnancy often occur in 
depressed pregnant teens [54, 55] with frequent postpartum smoking, alcohol 
misuse, and substance abuse [56].

Adolescent pregnancies have a higher risk of adverse outcomes [57] and besides 
age-related risk factors pregnant teens show typical maternal, obstetric, and neona-
tal complications during gestation and at delivery, of which it is worth mentioning:

• Anemia and nutritional deficiencies: Because of feto-maternal competition for 
nutrients and increased postmenarchal needs anemia is very frequent among 
pregnant adolescents, being detected in 50–66% cases [58]. Besides the above- 
mentioned deficiencies of micronutrients, because of mostly unplanned gesta-
tions, precoceptional counselling and folic acid supplementation are often missed 
in pregnant teens, whose age implies a slowly higher risk of spina bifida. Eating 
habits, cigarette smoking, alcohol consumption, and some gastrointestinal dis-
eases, such as celiac disease, atropic gastritis, Crohn’s disease, and ulcerative 
colitis, may impair the intestinal absorption of folate, the same as the administra-
tion of trimethoprim, pyrimethamine, antiepileptic drugs, aminopterin, metho-
trexate, sulfasalazine, and isotretinoin [41]. All the above-mentioned clinical and 
behavioral situations, and also MTHFR gene polymorphism, require an imple-
mented 5 mg daily folic acid supplementation instead of the usually recom-
mended 400 μg daily administration [59]. Furthermore, because of poor outdoor 
activities, Vitamin D blood levels were shown to be low in many adolescents, 
mainly if they are black, vegan, on a low fat diet, overweight, or obese. Type 1 
diabetes, inflammatory bowel diseases, liver diseases, cystic fibrosis, African or 
Southern Asian ethnicities, long lasting treatments with heparine, isotretinoin, 
glucocorticoids, antituberculous, and antiepileptic drugs may also lower Vitamin 
D availability, and its deficiency could promote preeclampsia and impair the 
skeletal and dental development of the fetus. Daily Vitamin D 100 UI, equal to 
10 μg, is needed in pregnancy. Either daily 15 minutes sun exposure of arms and 
face or Vitamin D supplementation are recommended in pregnancy [60].

• Eating habits and BMI: Teen pregnancies may occur in girls suffering from eat-
ing disorders while they improve their food supply. A low BMI, as defined by 
proper age-related diagrams, raises the risk of LBW newborns and preterm deliv-
ery due to pPROM. Eating habits must be strictly monitored in pregnant teens, 
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considering also a high preconceptional BMI and high-fat diets raise the risk of 
both macrosomia and preeclampsia [41]. Total and average physiologic weight 
gain related to preconceptional BMI is reported in Table 15.2.

• Insufficient prenatal care: if compared with older pregnant women, adolescents 
were shown to start their prenatal care significantly later in pregnancy, with 
delayed or missed first trimester antenatal visits and also significantly lower 
attendance rate of prenatal classes [2, 46]. Reasons for delay in seeking care lie 
on lacking knowledge about the relevance of prenatal care and about the conse-
quences of its missing. Previous violence, desire to hide pregnancy, doubts about 
continuation, concerns about lack of privacy or judgmental attitudes from health 
care providers, financial problems may be further reasons behind the delay. 
Absent or delayed prenatal care worsens maternal, obstetrical, and neonatal out-
comes [61].

• Preeclampsia and hypertensive disorders of pregnancy: available data about 
their incidence in teens are controversial. Some studies reported a higher inci-
dence than in adults, possibly connected to the reproductive and physiologic 
immaturity of pregnant adolescents [16, 19, 62]. Other experiences do not dem-
onstrate any difference [46] or even showed reduced rates after potential con-
founders being controlled [9]. Very common risk factors of preeclampsia in teens 
are nulliparity and first pregnancy with a partner [41]. Screenings of preeclamp-
sia are available at first trimester by combining blood pressure assessment, ultra-
sonography, and seric PAPP-A levels at the second trimester by performing 
Doppler ultrasonography of maternal uterine arteries.

• Gestational diabetes: in pregnant teens, lower rates of GD were detected than in 
adults [9, 63].

• Congenital anomalies are more common in adolescent pregnancies, with higher 
rates of CNS anomalies (anencephaly, spina bifida, hydrocephaly, microceph-
aly), gastrointestinal anomalies (gastroschisis, omphalocele), and musculoskel-
etal anomalies (cleft lip, cleft palate, polydactily, syndactaly) [64], possibly due 
to pre- and postconceptional risky behaviors or to nutritional deficiencies [41]. A 
careful second trimester ultrasonographic screening of fetal anomalies must be 
supplied.

• Molar pregnancy: complete hydatidiform mole shows a biphasic trend, with 
higher incidence at both extreme reproductive ages. In under 20 year olds, a 
sevenfold higher rate was detected (4–6/1000 cases), which further worsens in 
oriental girls. On the contrary, invasive mole and choriocarcinoma are very rare 

Table 15.2 Total and average physiologic weight gain related to preconceptional BMI

Preconceptional BMI (kg/m2) Total weight gain
Second and third trimester 
average weight gain (kg/week)

<18.5 → underweight 12.5–18 0.51
18.5–24.9 → normal weight 11.5–16 0.42
25–29.9 → overweight 7–11.5 0.28
>30 → obesity 5.9 0.22

Dei and Bruni [41]
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in teens. Nausea, vomiting, bleedings, pelvic pains, and signs of hyperthyroidism 
are common symptoms but the diagnosis is mostly made by β-HCG evaluations, 
showing much higher serum levels than expected according to gestational age 
(>100,000 UI), and ultrasonography, with the typical “snowstorm pattern.” 
Suction curettage is the treatment of choice and subsequent β-HCG monitoring 
is mandatory [41, 65].

• Preterm delivery (PTB) and IUGR are the main issues dealing with adolescent 
pregnancies. Higher risks of PTB (<37 weeks), very PTB (<32 weeks), and 
extremely PTB (<28 weeks) are reported in pregnant teens, as well as LBW 
babies (<2500 g), very LBW babies (<1500 g), IUGR (<3rd centile for gesta-
tional age), stillbirths, NICU admissions, and neonatal deaths [9, 61]. Typical 
teen risk factor of PTB and IUGR are summarized in Table 15.2. The younger 
the adolescent in terms of chronologic and gynecologic ages, the higher the 
rate of preterm labor and delivery. Advisable interventions are based on close 
follow-up, appropriate weight gain, cervical cerclage (when suggested by the 
clinical picture), screening of urogenital infections, psychologic and social 
support, screening of sexual abuse and careful timing of delivery [19] the ges-
tational age being verified, a careful follow-up of fetal growth is mandatory in 
the third trimester. Serial biometric ultrasonography with also maternal and 
fetal Doppler velocimetry should be preferred to symphysial fundal height 
measurements [41].

• Multifetal pregnancies are a further risk factor of PTB and IUGR. Accurate esti-
mates of multiple pregnancies in adolescents are lacking but a threefold higher 
rate was detected in black girls, possibly because higher baseline FSH levels in 
black women. Adolescent multiple gestations carry an even higher incidence of 
preterm birth (81%), IUFD and IUGR than teen singletons and adult twin preg-
nancies (Table 15.3). Moreover, most infants are LBW ones. [66].

Table 15.3 Risk factors of preterm birth and IUGR

Risk factors of preterm birth Risk factors of IUGR
Maternal age <16 years Low maternal height and weight
Gynecologic age <2 years Low preconceptional maternal BMI
Parity Low central fat stores
Previous preterm deliveries Still ongoing maternal growth
Urogenital infections Gestational hypertension
Traumas Defective placentation
Black race Smoking during first trimester
Poverty Missed folic acid supplementation
Smoking and substance abuse Maternal DHA and Vitamin D deficiencies
Lacking perinatal cares Anemia
Poor school attendance High caffeine intake
Previous sexual abuse Malaria
Stress and depression Hyperthyroidism
Poor social support Disadvantaged socioeconomic status
Multiple pregnancy Domestic violence and sexual coercion

Steven-Simon et al. [19], Dei and Bruni [41]
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Labor and delivery have peculiar features in teenage, requiring appropriate care 
and management. The adolescent pelvis, mainly at very young ages, is incompletely 
developed, transversely narrowed and anthropoid shaped, with small capacity. A 
reshaping of the pelvic inlet and outlet takes place during puberty, with a tranverse 
enlargement leading to a rounded mature, gynecoid-shaped pelvis (Fig. 15.1). At 
the same time, a remodeling of the subpubic arch occurs, from the pointed arch of 
the immature pelvis to the rounded arch of the mature gynecoid pelvis (Fig. 15.2). 
The closer is the menarche, the less adequate is the pelvis to deliver [67]. 
Furthermore, during pregnancy the still growing pregnant adolescents show a three-
fold bigger bone mineral impoverishment than adult gravidas. This accelerated 
bone mineral loss is not fully counterbalanced by the physiologic increase in cal-
cium absorbtion normally occurring in pregnancy. This event reveals the continuing 
unmet maternal skeletal needs during pubertal development and growth, further 
amplified by fetal skeletal mineralization. Osteopenia is rather frequent in pregnant 
teens, while osteomalacia is more common in adult multiparas and osteoporosis 
typifies other clinical pictures [68].

According to Friedman’s curve, the average labor in adolescents progresses 
slower than in older gravidas. All steps of both cervical dilation and fetal descent are 
significantly delayed, as depicted in Fig. 15.3 by matching adolescent and adult 
Friedman’s curves [69]. Teen parturients in labor show slower rates of dilation and 
descent, longer latent, active and deceleration phases, and longer second stages; 
therefore, oxytocic drugs are more often required. Even if macrosomia is rare in 
adolescence, teen labors associated with macrosomic fetuses display a significantly 

Justominor pelvis
Age 9

Early puberal pelvis
Age 12

Late puberal pelvis
Age 15

Mature gynecoid pelvis
Age 18

Fig. 15.1 Reshaping of the pelvis at puberty [67]
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longer active phase and a higher incidence of distocias. Very likely, the still imma-
ture pelvis increases the risk of abnormal labor progression and cephalopelvic dis-
proportion [67]. In contrast with older woman, adolescents revealed lower rates of 
assisted delivery and cesarean section, varying from 2 to 14% [70]. Because of the 
higher incidence of preterm delivery, IUGR, SGA neonates, abnormal labor, IUFD, 
and the higher neonatal mortality (inversely correlated with maternal age), teen 
gravidas should deliver in tertiary care hospitals [67].

Postpartum deserves special considerations in teenage mothers because of its 
proper risk factors. It is a period of female life characterized by psychological vul-
nerability for every woman and mainly for adolescent mothers, who may have more 
difficulties in fulfilling their maternal role. Teen mothers are more likely to suffer 

Justominor pelvis
Age 9

Early puberal pelvis
Age 12

Late puberal pelvis
Age 15

Mature gynecoid pelvis
Age 18

Fig. 15.2 Reshaping of the pelvis at puberty [67]
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Teen pregnancy : the SCOG guide lines-1  

30

Proper and higher fetomaternal
risks are present   

Prenatal care is lacking or delayed

Confidentiality is required

TEEN PREGNANCY FEATURES SCOG GUIDE LINES

Poor parenting skills in teen mothers

Lacking role of fathers and partners

Teens are doubtful and confused

1-Prenatal care must be adapted to teenagers
offering multidisciplinary care at one site

2-Health care providers should be sensitive to
teen needs during pregnancy and at delivery 

3-Teenage pregnancy is a high risk one and it
should be adequately managed 

4-Fathers and partners should be involved at
most in pregnancy care and infant education

5-A first trimester ultrasound is mandatory

6-Counsel about all pregnancy outcome options
(abortion, adoption parenting) 

Gestational age is often uncertain

J Obstet Gynecol Can 2015; 37(8):740-756

Higher risks for STDs and bacterial
vaginosis (BV)  

7-Test and treat for STDs and BV at presentation,
at 3°trimester and pospartum

Fig. 15.4 Synopsis of the SCOG Adolescent Pregnancy Guidelines - 1

Teen pregnancy:  the SCOG guidelines-2   

31

TEEN PREGNANCY FEATURES SCOG GUIDE LINES

Depression is frequent, mainly in 2°
and 3°trimesters and postpartum

Higher rates of smoking, alcohol
and substance abuse

Sexual abuse and IPV is common

8- Repeated screening for alcohol  use,
substance abuse and violence recommended

9- Repeated screening forand treatment of
mood disorders in pregnancy irecommended   

Anemia and undernutrition are
common

10- Make nutritional assessment, with
vitamin and food supplementation; treat
anemia, LBW ; optimize weight gain 

Risk of preeclampsia is conflicting 11- Usual care for preeclampsia recommended

Rates of GDM are lower 12- Testing for GDM is anyway appropriate

PTB, LBW,IUGR, stillbirths, congenital
anomalies are more common  

13- US anatomical scan at 16-20 w
14- US screening for IUGR at 32-34 w
15- more frequent visits in the 2°& 3°trimester
to screen for preterm labour and preterm birth J Obstet Gynecol Can 2015; 37(8):740-756

Fig. 15.5 Synopsis of the SCOG Adolescent Pregnancy Guidelines - 2
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from depression, to dropout from school, and to have low educational attainment, to 
live in poor housing, to be unemployed or low paid, and to require social assistance. 
They may be abandoned by the partner and lack family support. The child of a teen 
mother is more likely to live in poverty, to grow up without a father, to be negleted 
or abused, to attain poor school results, to be involved in drug and alcohol addiction, 
crime, or abuse and, last but not least to become a teen parent itself [1, 41, 71]. 
Health caregivers dealing with adolescent mothers in postpartum period should 
focus their attention on the following main issues.

• Breastfeeding: Teen mothers have a lower initiation and continuation rate of 
breastfeeding than adult women [72], possibly due to multiple socioeconomic 
factors. Age, race, educational level, marital status, and economic conditions 
may be determinant, as well as poor knowledge and lack of breastfeeding sup-
port from family, friends, and partner. Social care and support should be given to 
foster breastfeeding for at least 6 months, according to joint WHO/UNICEF 
global recommendations for optimal infant feeding [73]. Proper information 
should be given to drug-addicted teen mothers about substances excreted in 
breast milk [41].

• Nutrition: It should be properly addressed to support breastfeeding teen mothers 
whose calorie needs exceed pregnancy ones. Hundred grams of breast milk require 
90 kcal energy intake and a daily 2.7 L watery intake is needed. To maintain mater-
nal bone mass, adequate nutritional calcium intake is recommended [41].

Teen pregnancy:  the SCOG guidelines-3 

32

TEEN PREGNANCY FEATURES SCOG GUIDELINES

Higher rates of vaginal deliveries,
Lower rates of assisted vaginal
deliveries and CS  

16- Multidisciplinary peripartum care in
hospital involving social care, support
for breastfeeding and lactation, and
children’s aid services when warranted   

High risk of rapid repeated pregnancy
so the provision of contraception is
crucial

17- Postpartum care should include a focus
on contraceptive methods, mainly LARC,  to
begin before delivery   

Lower rates of initiation and
continuation of breastfeeding 

18- Breastfeeding should be recommended
and sufficient support should be given.   

Risk of poor mothering, postpartum
depression & rapid repeat pregnancy

19- Postpartum care programs are necessary
to support adolescent families, to improve
parenting and breastfeeding, to screen and
treat postpartum depression, to increase birth
Intervals, to decrease unintended pregnancies.     

Recommendations from 20 to 23 are devoted to pregnant adolescents  belonging
to Aboriginal communities living in rural and remote regions of  Canada  

J Obstet Gynecol Can 2015; 37(8):740-756

Fig. 15.6 Synopsis of the SCOG Adolescent Pregnancy Guidelines - 3
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• Depression: It is very frequent in postpartum. In teen mothers, it is highly more 
common than in adult ones, influencing parental behaviors and intefering with 
maternal sensitivity and discipline. Significant depressive symptoms were reported 
in up to 45% of teen mothers after 1 month and till 1 year from delivery [74]. 
Multiple pathogenetic factors are involved, mostly based on previous depressive 
features, obstetrical complications, stressing events during pregnancy, or prolonged 
absence of the child because of NICU hospitalization. First pregnancy, difficult 
breastfeeding, lacking partner, conflicting family and intimate relationships, domes-
tic violence, lacking social support, sense of neglect, and parenting stress may pro-
mote the onset of postpartum depression, affecting both the teen mother and her 
developing infant [41, 75]. In fact, depressive symptoms in adolescent mothers are 
associated with problem behavior and poorer academic achievements in their off-
springs, from toddlehood through adolescence [51]. Indeed, lower rates of postpar-
tum depression were observed when family or partner’s support is available while 
lacking support increases stress and depression, raising the risk of abuse, neglect, 
and violence [76]. Early diagnosis and treatment of teen postpartum depression is 
recommended. Screening of postpartum depression is therefore mandatory and 
variations of the Edinburgh Postnatal Depression Scale were shown to be accurate 
screening tools [77]. Postpartum care programs, social workers, and local midwives 
should be available to provide the adolescent mother with the support she needs.

• Education: Fostering the continuity of education of pregnant teens and teen 
mothers is the main goal to avoid subsequent social marginalization, poverty, and 
neglect. Proper laws and school programs should be available [71].

• Rapid repeated pregnancies, i.e., within 2 years from delivery, occur in 35% 
cases, two-third of them are unplanned and they are more frequent among ethnic 
minorities. School attendance and living alone or with a parent as opposed with a 
partner are protective factors against rapid repeated pregnancies [78]. Adolescent 
mothers should be informed that lactation is not a reliable contraceptive method 
and a barrier method may be employed at any time. The provision of contracep-
tive options is crucial in postpartum care and contraceptive counselling should be 
started during pregnancy. Oral contraception and a subdermal contraceptive 
implant may be supplied 6 weeks postpartum while an IUD may be inserted 2 
months after delivery [41]. In teen mothers, LARC methods, such as subdermal 
implant, Depot Medroxyprogesterone Acetate (not available in Italy), and IUDs, 
are a far better prevention of repeated pregnancies than are shorter term methods 
such as oral contraception, contraceptive patches, or barrier methods [79]. LARC 
methods are first choice in teens and they should be suggested after delivery 
before the patient is dismissed from hospital. A non-LARC method could be sup-
plied temporarily and barrier methods are always advisable to prevent STDs [80].

15.1  Final Remarks

Teen pregnancy is risky for both the mother and the fetus. While approaching a 
pregnant adolescent, all possible outcomes must be discussed with a nonjudgmental 
attitude, assuring privacy and confidentiality. Whatever the choice is, a very close 
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follow-up must be provided, preferably by a multidisciplinary team. If parenting is 
choosen, appropriate nutrition and weight gain should be strictly monitored. PTB, 
IUGR, STDs, substance abuse, and sexual abuse should be screened. Delivery in a 
tertiary care hospital is recommended. Postpartum depression should always be 
screened and treated. Prevention of rapid repeated pregnancies is mandatory by 
early contraceptive counselling. LARC methods are the first choice in adolescents.

 Appendix 1: WHO Guidelines for Developing Countries

Considering early childbearing mostly occurs in developing countries, it also 
reflects broader forms of social and economic marginalization of girls. To prevent 
early pregnancy, WHO suggests the following guidelines:

• Prevent early marriage → by extending school age for girls
→ by prohibiting marriages in under 18 year olds

• Foster prevention → with sex education in school
→ in connection with sexual health services

• Improve contraception → by including contraception in sex education
→ by organizing “youth friendly” health services
→ by supplying contraception after deliveries or 
abortions
→ by fostering tolerant laws and policies

• Punish forced sex → by banning it by law
→ by making the perpetrator punishable

• Reduce unsafe abortion → with educational campaigns
→ by admitting teens to family planning services
→ by providing post abortion care and contraception

• Supply proper pre- and post-natal cares → with laws taking care of adolescents

World Health Organization [81]

 Appendix 2: SCOG Adolescent Pregnancy Guidelines

In August 2015, the Canadian Society of Obstetrics and Gynecology published a 
guideline about adolescent pregnancy which still may be considered the most com-
prehensive and updated one. Published on the Canadian Journal of Obstetrics and 
Gynaecology [12], it has been summarized in the following pictures:
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