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Foreword

Professor Charles Sultan has edited an outstanding issue of Endocrine
Development. Professor Sultan is a pediatric endocrinologist with hands-on

experience in clinical and basic science, particularly in the field of steroid

action. He is one of the few reputed specialists worldwide to have recognised

the importance of the subject of pediatric and adolescent gynecology, which

spans pediatrics, adolescent medicine, reproductive endocrinology and gyne-

cology. He is to be congratulated for assembling a most impressive group of

international contributors.

The goal of this volume, to discuss key issues in gynecology of the child

and adolescent, is ambitious but succeeds emphatically. There are few, if any,

books which cover the subject as comprehensively as this volume. Basic

techniques of clinical and radiological examination are covered. The chapter on

ambiguous genitalia will be valuable to the pediatrician, and those on distur-

bances of puberty are relevant to doctors caring for the child, adolescent and

young woman. Hyperandrogenism, a common cause of clinical referral, is

covered extensively, as are menstrual irregularities and prevention and care of

teenage pregnancy, as well as many other relevant topics.

The overall objective is to improve the care of the female child and ado-

lescent. In addition to emphasis on clinical management, sound and up-to-date

science is included to give theoretical background where appropriate. All

relevant issues of this important, and arguably neglected field, are covered. I am

delighted to welcome this volume as a very worthy addition to the Endocrine
Development series.

Martin O. Savage, London



Preface

Pediatric and adolescent gynecology is an emerging specialty, at the inter-

section of pediatrics, pediatric endocrinology, gynecology, pediatric surgery,

dermatology, psychiatry, public health medicine and genetics. It thus addresses

a wide spectrum of diseases from the newborn period to adolescence.

Progress in molecular biology and genetic research, as well as in imaging

techniques, has greatly contributed to our understanding of the pathologies of

gynecological development and, indeed, has helped to more clearly define the

limits of physiological variation.

The gynecological problems encountered in children and adolescents are

often both medically and psychologically complex and thus require a highly

skilled and coherent approach. The adolescent, who is no longer a child but not

quite an adult, poses a particular management problem to the traditional special-

ties. In the field of adolescent gynecology more than anywhere else, the medical

attitude is often striking by its extremes: from a seemingly indifferent ‘wait-and-

see’ policy (true indifference or ignorance?) to an overzealous interventionism –

and this at a developmental moment requiring great sensitivity and tact.

This volume does not exhaustively cover the entire field of pediatric and

adolescent gynecology. Instead, its goal is to explore some of the most com-

monly encountered problems seen in clinical practice today. I am deeply grate-

ful to the many experts who graciously agreed to contribute their insights and

knowledge on different aspects of this broad field: together they represent a

wealth of clinical experience firmly based on some of today’s most exciting

research. I have no doubt that their collective offering will enrich the work of

practitioners the world over.

IX



On a more personal note, let me conclude by expressing my great appreci-

ation to Dr. Yvette Salomon-Bernard, one of the pioneers in Pediatric and

Adolescent Gynecology; Prof. Raphael Rappaport, a longstanding leader in this

field; Prof. Claude Migeon who first welcomed me to the Johns Hopkins

University Hospital, and Prof. Roger Jean who was my mentor from the very

beginning. All of them encouraged the young pediatric endocrinologist that

I was (some years ago!) to broaden my clinical work to include pediatric and

adolescent gynecology – and I thank them.

Charles Sultan, Montpellier

Preface X
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Gynecologic Clinical Examination 
of the Child and Adolescent

Elisabeth Thibaud

Unité d’Endocrinologie et de Gynécologie Pédiatriques, 

Hôpital Necker-Enfants Malades, Paris, France

Clinical examination is always necessary and most of the time is sufficient

to diagnose and treat the child’s gynecological problems. A pelvic ultrasound

can often be useful.

Evidence Leading to Gynecological Examination

Reasons for undertaking a gynecological examination include: (1)

Gynecological complaints: vaginal discharge, pruritus, vulval or abdominal

pains, and bleeding indicating there may be an infection, tumor or malforma-

tion. (2) Endocrine reasons: signs of estrogen exposure or androgenization;

ambiguous genitalia observed during examination. (3) Suspected or confirmed

sexual abuse. The physician is increasingly asked to look for and describe

objective evidence of abuse.

Preparation for the Examination

Gynecological examination of the child is very simple and painless. The

gynecologist must be very familiar with the anatomy and physiology of the

genitalia before and during puberty. The child must be calm and cooperative,

which is possible with careful preparation of the examination and attention

focused on the child and her mother [1–3]. The child should therefore be asked

to explain in her own words the reason for the visit. If, as in most cases, the

mother or accompanying adult begins to speak in the child’s place, the physi-

cian must make sure the child listens, understands and nods to what is being

Background and Tools



Thibaud 2

said regarding her problem. The prerequisite for a well-accepted, non-traumatic

and even therapeutic gynecological examination is the respect shown to the

child by choosing her as the privileged and active interlocutor. During the

examination, the mother must stay if the child is very young. Between the ages

of 10 and 13, the child’s wish must be respected. Beyond 13 years of age, the

teenager must be seen alone.

The Examination

Complete pediatric assessment as well as palpation of the breasts must

precede the gynecological examination itself.

Gynecological Examination of a Prepubertal Child

A full gynecological examination of the child mainly includes inspection

of external genitalia and in some cases rectal examination. Vaginoscopic exam-

ination and samples are limited to certain cases [2].

The child must be comfortable. The best position is the frog-leg position:

the child should be in a supine position, her legs flexed, with her knees apart and

feet touching (fig. 1). The physician should be sitting in front of her, with a lamp

providing ample light from behind. A child under 2 years of age may sometimes

be afraid of the table and can instead be examined in the same position on her

mother’s lap. The abdomen, inguinal areas and labia majora are first inspected.

The physician should note the presence of pubic hair. The labia are then gently

separated either by pulling the inferior part downward and laterally (fig. 2) or by

pulling them anteriorly (fig. 3). The clinician should avoid a solely lateral

maneuver, which puts a painful strain on the posterior fourchette and may split

it, thus provoking a defensive reaction from the child and hindering further

examination. The physician will note the size of the clitoris by pulling up the

clitoral hood and inspecting it. This will enable the clinician to differentiate a

clitoromegaly from a hood thicker than usual. A normal clitoral glans in a pre-

pubertal child is on average 5 mm in length and 3 mm in transverse diameter and

shows little variation after puberty [4] (fig. 4).

A prepubertal child shows thin and sometimes short labia minora. They

edge the vulva vestibulum, at the bottom of which the urethra and vagina open.

On each side of the urethra, Skene’s duct can be seen. Without estrogenization,

the vulval mucosa appears thin and red and the perihymeneal tissue may look

erythematous [2]. The thick white substance noted in the anterior labia folds is

called smegma, not to be mistaken for leukorrhea. The vaginal orifice is edged

by the hymen, which varies in size and shape. The hymen will often gape open
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Fig. 1. Child’s position for gynecological examination.

Fig. 2. Vulval examination: separation of labia majora by pulling the inferior part

downward and laterally.

Fig. 3. Vulva examination: separation of labia majora by pulling them anteriorly.
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if the child is asked to take a deep breath or cough. If not, the best maneuver

consists of gently pulling the labia anteriorly and laterally. The most often

observed types of hymen are as follows [5] (fig. 5a–c): (a) the annular hymen

with a hymeneal edge varying in size and an annular and regular orifice; (b) the

crescentic hymen, the posterior rim of which looks like a crescent and whose

ends are attached on the lateral vagina wall; there is no hymeneal suburethral

tissue, and (c) the redundant hymen is the most common in girls under 3 years.

The hymeneal edge is large and fimbriated.

The first two types of hymen are most common from the age of 3 to the

beginning of puberty. On average, the vaginal orifice measures 4–5 mm in girls

until the age of 5 and remains under 10 mm until the beginning of puberty.

These figures are given as an indication, the diameter of the vaginal orifice

varying much with the position of the child, the degree of perineal relaxation,

the hymen shape and the level of estrogenization [6, 7].

A narrow and thin hymen does not completely cover the vaginal orifice,

enabling examination of the anterior half or two thirds of it without resorting to

endoscopy. The most appropriate maneuver is the one described above, which

consists in gently pulling the labia majora anteriorly and laterally. The hymen

opens and the vaginal axis is corrected. This maneuver is painless and easily

accepted by the child. It may sometimes be difficult to visualize the free edge

Clitoral hood

Urethra

Vaginal  
orifice

Hymen
Vulva 
vestibulum

Perineum

Posterior
fourchette

Labia minora

Labia majora

Fig. 4. Prepubertal vulva.
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of the hymen and the vagina with certain types of hymens. Such is the case with

redundant hymens, microperforate hymens with a suburethral orifice, and sep-

tate hymens. The physician will then use a small urethral catheter to unfold the

hymeneal edge and look for hymeneal integrity and an opening (fig. 6a, b).

Rectal examination is the following and last step, using the little finger

until the age of 6. It is used to determine the existence and volume of the cervix.

The clinician will be able to palpate it on a small midline structure. It should

measure about 5 mm in transverse diameter. Ovaries are too small to be felt.

Any pelvic mass must evoke a cyst or tumor. The physician can then palpate the

vagina and note any foreign body (tumor) or vaginal discharge.

Vaginoscopic examination must be limited to the identification of a tumor

or foreign body when the clinical examination and ultrasound do not provide

the origin of vaginal bleeding. A child’s vagina measures 5 cm in length. The

vaginal mucosa appears red, thin and folded. It is very sensitive and petechial

lesions may be caused by the vaginoscope. The cervix is small with a centered

opening and flush with the vaginal vault, making it difficult to visualize.

Samples for culture purposes are sometimes necessary for bacteriological

examination. These samples are required in case of vaginal leukorrhea when

not caused by a foreign body. They are rarely necessary in the case of vulvitis

unless specific and rare causes such as yeast infections, streptococcus, and so

a cb

Fig. 5. Configuration of hymen in prepubertal girls: (a) annular hymen, (b) crescentic

hymen, and (c) redundant hymen [according to 5].
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on, are suspected. Results must be interpreted according to the clinical context

since the vaginal mucosa and vulva are the home of normal flora.

Once the perineum and rectum are inspected, the clinical examination is

complete.

Gynecological Examination of a Newborn

The examination is conducted as described above. The genitalia are

submitted to maternal estrogen effects. Estrogenization signs decrease as of the

second week of life and disappear within 6–8 weeks. The labia minora are thick,

protruding and sometimes longer than the labia majora. The mucosa is pink and

covered with physiologic leukorrhea. The clitoral hood may also be relatively

thick, and the size of the clitoris must be assessed by palpation after the clitoral

hood has been pulled up. The hymen may be thick, pouting and fimbriated. The

orifice is sometimes difficult to visualize and the physician must then use a

small urethral catheter to confirm the presence of an opening. The vagina

measures 4 cm in length. The vaginal mucosa is thick and covered with pH-acid

a b

Fig. 6. a Microperforate hymen. b Opening unfolded with small catheter.
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white physiologic secretions including lactobacilli. Over the first 10 days of

life, there may be neonatal vaginal bleeding.

Gynecological Clinical Examination of the Adolescent

The gynecological examination of an adolescent has a triple objective: (a)

clinical assessment; (b) diagnosis and therapy, and (c) establishment of an

interpersonal relationship as the basis for support to teenaged girls who may be

facing deeply emotional problems related to puberty, sexuality and fertility.

A gynecological examination is never routine. The clinician must be

prepared to spend time, listening to the adolescent’s concerns and gathering

information on the personal and family background. A consultation will be

simple and interactive with a healthy, well-informed teenager who is coming for

birth control advice or simple menstrual dysfunction. However, with a teen

showing, for instance, serious chronic pathology or intersexuality, or who has

been sexually abused, the consultation will be difficult, critical and fraught with

consequences – all the more so since these situations are not often spoken of.

In any case, the examination principles remain identical: (a) it must be pre-

ceded by a full medical assessment; (b) it must be conducted once the patient

has been given a thorough explanation of the examination and its objectives and

has consented; (c) the least invasive examination that will be sufficient should

be performed; (d) examinations should not be omitted solely because of the age

of the patient, and (e) the physician will need to recognize cultural issues and

respect them.

For an adolescent who is not sexually active, the examination is identical

to that of a child. Endoscopy and pelvic examination are not systematically per-

formed. The vulva is estrogenized, the vagina measures 8–10 cm in length and

there are physiologic secretions. Upon rectal examination the uterus is often

laterally oriented to the left. Vaginal examination is possible if the teen is

relaxed and her hymen is yielding. A small speculum may be used if necessary.

For a sexually active patient, vaginal examination, speculum examination

and, if necessary, samples are required to look for potential genital infections.

Breast examination is part of the gynecological examination. At the begin-

ning of development the breast is tender. The breast bud can be palpated before

being seen; it appears as a small, hard mound beneath an enlarged areola.

Physiologic breast development is sometimes unequal in its early stage. There

may be a 3- to 12-month difference between the beginning of development in

each breast. The breast reaches its fully developed size in 2–4 years, but this

period may vary. During the development phase, the breast is often firm upon

palpation but rarely sensitive. Skin marks are frequent. They are red when they
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first appear and turn progressively white after a few months. They have no

pathological meaning.

Once the examination is over, the physician should sit down with the

adolescent to discuss potential therapy with the help, if necessary, of an

anatomical chart. Parents or caregivers should stay in the waiting room during

the examination. Information will be related to them by the adolescent herself

or by the physician with her agreement and in her presence. She may ask that

some elements of the examination remain confidential and her wish must be

respected. A relationship of trust between physician and adolescent is

absolutely necessary in the case of a long-term treatment, especially concern-

ing chronic diseases.
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Imaging in Pediatric and 
Adolescent Gynecology

Eleonora Porcu

Infertility and IVF Center, University of Bologna, Italy

Sonography is a versatile diagnostic imaging modality which uses acoustical

energy. In the pediatric patient, it can be used in several areas of the body,

particularly within the abdomen and pelvis.

Over the last several years, the use of sonography for the evaluation of pedi-

atric disorders has become more widespread for several reasons. These include

the non-ionizing character of sonography relative to the radiographic techniques

and the enhanced soft tissue detail now afforded by most real-time ultrasound

scanners. The increased use and availability of real-time scanners has also

contributed to more extensive use of sonography. Since children have very little

perivisceral fat, they are almost ideal subjects for ultrasound scanning because

high-frequency transducers which afford the best possible resolution can be

used. The lack of irradiation allows repeat examinations to be performed without

fear of untoward bioeffects due to radiation.

The role of sonography in the evaluation of pediatric gynecologic disorders

will no doubt continue to expand, particularly as more pediatricians, gynecolo-

gists and radiologists become more familiar with its applications in pediatric

gynecology.

The Infant and Adolescent Uterus

The uterus grows progressively during fetal life. After birth, uterine volume

is relatively higher, longer and thicker than the prepubertal uterus and shows

endometrial and myometrial characteristics very similar to those of adults.

After the first weeks, uterus size regresses, probably because of the with-

drawal of maternal hormone stimulation. During childhood the uterus shows no

Background and Tools



Porcu 10

changes in size and shape until the age of 7 years (fig. 1) [1]. From this age

onward, uterine volume increases progressively at a slow rate before the

appearance of secondary sexual characteristics. A sharp acceleration is seen

during puberty, which has a good correlation with Tanner stages (fig. 2), age,

weight, height and estradiol levels, and the most dramatic changes are seen

between stages 3 and 4 of breast development.

ba

Fig. 1. Ultrasound aspect of uterus before puberty (a) and after puberty onset (b) [from 1].
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After menarche, the uterus continues to grow, even after the almost com-

plete development of the secondary sexual characteristics [2]. Menarche is a

critical step toward the development of the whole reproductive system, espe-

cially of the uterus, which assumes a new function. After menarche, uterine

growth rate slows and gradually tends to take on the adult size and structure.

However, normal adult values are not attained even by the sixth gynecologic

year (fig. 3), which shows that full development of this reproductive organ takes

even more time, although adult morphology and corpus/cervix ratio are already

achieved by menarche.

Among the reproductive hormones, estradiol seems to be the main agent

for uterine growth. Other reproductive parameters, such as the frequency of

menstrual bleeding and that of ovulation and progesterone levels, do not appear

to be related to uterine size and growth rate.

Height and weight correlate with uterine volume before menarche but not

afterward, since at this age they have nearly exhausted the developmental

changes and vary independently of growth factors. The adrenal steroids dehy-

droepiandrosterone and dehydroepiandrosterone sulfate, which are reliable
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Fig. 3. Mean values (�SD) of uterine volume grouped according to gynecologic (a)

and chronological years (b) in adolescents. Sexually mature controls (C) are reported.

Number of subjects is reported in each column. *p � 0.01; **p � 0.001, with respect to con-

trol uterine volume. (c) Mean ovarian/uterine ratio in adolescent girls during gynecologic

years and sexual mature controls (C) [from 2].
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indexes of biologic maturation, continue to increase during adolescence and,

interestingly, they correlate with uterine development.

The finding of a still small uterus during adolescence may have reproductive

implications. The lack of complete genital tract maturity might partly account for

problems such as preterm labor, preeclampsia, and small-for-gestational age

infants; these problems are not uncommon in adolescence.

The ovarian/uterine ratio decreases with increasing gynecologic age (fig. 3).

The mean value at the first gynecologic year is very similar to that found in the

polycystic ovary syndrome, probably because, unlike the uterus, the ovaries

seem to have already reached complete growth at menarche. Furthermore, their

volume often exceeds the adult value and needs a reduction in size to reach the

final maturational step.

Ovarian Development during Puberty 
and Adolescence

Before the increasingly common use of ultrasound evaluation of the

ovaries, anatomical and histological descriptions gave us a dynamic image of

the developing ovary documenting that during childhood the ovary is never at

rest and follicles grow and degenerate continuously. Peters et al. [3] identified

three steps of ovarian growth: the quiescent ovary, with small resting follicles

and occasional preantral follicles; the ovary in early growth, with small folli-

cles, preantral follicles and occasional antral follicles not larger than 0.5 mm;

and the actively growing ovary that is more and more frequent after the age of

6 when antral follicles, which are usually well distended, become increasingly

numerous and large. These follicles have been called ‘cystic’ but they are nor-

mal follicles, some of them healthy, others in degeneration.

The ovarian size increases throughout childhood in relation to a gradual

increase in the number as well as in the size of the antral follicles and a pro-

gressive increase of the stroma derived from follicle atresia. Besides multiple

follicle growth and atresia, partial luteinization of the theca interna and fibro-

sis of the cortex are common features in the normal process of follicular devel-

opment throughout infancy and childhood, so that early pubertal ovaries have

been described that are indistinguishable from those of the polycystic ovary

syndrome.

The advent of ultrasound has enabled clinicians to easily examine ovaries

of a large number of girls and, moreover, to follow their development (fig. 4).

Antral follicles or microcysts not exceeding 9 mm, as defined by ultrasound,

start to increase around the age of 9 with the appearance of fluid areas �9 mm

after the age of 11 [1].
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In the years immediately before menarche, the cystic structure becomes

prevalent. The increase in cystic structure coincides with the beginning of the

gonadotropin rise which seems to play a central role in the last stages of follic-

ular development. At this age gonadotropin secretion changes its quality,

enhancing its pulsatile characteristics, both episodic and circadian, and sending

a faster and more fluctuating signal to the ovaries which accelerate the turnover

of follicular development. The follicles increase in size and steroid production.

Figure 5 shows an early pubertal nocturnal rise of LH, with levels remain-

ing very low during the day. However, only a few nocturnal pulses are sufficient

to promote the progression of some follicles in the still small ovaries. A higher

number of LH pulses can occasionally be present also during the day in pre-

menarcheal girls at mid and late puberty when ovaries show a higher volume

and number of follicles compared to the previous stage (fig. 5). In fact there is

a positive correlation between Tanner stages and ovarian volume (fig. 6).

The functional result of these integrated movements is the increase in

steroidogenesis. Indeed, there is a positive correlation between ovarian volume,

estradiol (E2) and testosterone (T). In the same subject we can find greater or

lesser follicular activity at different times in this period of life. Therefore,

before menarche, multifollicular ovaries mean more and more activated ovaries

but sometimes overactivated ovaries.

Just before menarche, puberty is characterized by the interaction of two

evolving systems: the increasing gonadotropins and the actively growing ovary.

For correct reproductive development, the two systems should interact in the

most appropriate way and time and after puberty the dominant follicle growth

should take over, with a decrease in the number of developing follicles.

Any derangement, i.e., an abnormal gonadotropin signal or an excessively

prolonged process, may potentially lead to pathology. According to the number

of developing follicles the sonographic appearance of the ovaries may be

ba

Fig. 4. Ultrasound ovarian appearance before puberty (a) and after puberty onset (b)

[from 1].
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Fig. 5. Gonadotropin profiles and related sonographic ovarian appearance at (a) early,

(b) mid and (c) late puberty.
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homogeneous, when fewer than four cystic areas are present, and multifollicu-

lar, when four or more fluid areas are imaged by ultrasound. It must be stressed,

however, that this is an oversimplification since a wide spectrum of images,

with a variable number of developing follicles, may be found.

Figure 7 shows that girls with regular cycles have normal ovarian volume

and a homogeneous appearance. Girls with irregular cycles, however, have a

mean volume significantly higher than those of regular ovulatory adolescents

and those of adults. The postpubertal developing ovary is then mostly enlarged

and multifollicular [4]. What is the differentiating element with polycystic

ovaries (PCO)? Many authors have tried to classify the ‘jungle’ of ovaries with

‘multiple echo-free areas’ or ‘fluid images’, according to the number, size

and distribution of cystic areas, the amount of stroma, the ovarian volume, the

uterine-ovarian ratio, and the morphofunctional responses to induction of

ovulation [5–7].

An appropriate classification might be the one outlined in table 1 where

multifollicular ovaries have more than 5 cystic areas spread throughout

the stroma (fig. 8) and polycystic ovaries have more than 10 cysts arrayed

peripherically (fig. 9).

Adolescent ovarian development passes through different sonographic stages

to lead to the normal adult ovary. This evolution is driven by the increasing
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Fig. 6. Ovarian volume according to pubertal stage.
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Table 1. Classification of ovaries

Homogeneous ovaries Normal or low volume

Few cystic areas (�4) not �3–5 mm

Multifollicular ovaries Normal or increased volume

Several cystic areas (�5) 5–10 mm large spread

throughout the ovarian stroma

Polycystic ovaries Normal or increased volume

Many cystic areas (�10) 3–8 mm in diameter arranged

peripherally or located in the inner part of the ovary

Multifollicular or polycystic The same as above – one or two cystic areas �13 mm

ovaries plus leading follicles

number and regularity of ovulations (fig. 10) [8]. The more ovulations, the

lower the ovarian volume and the number of follicles.

The time necessary to ‘learn’ how to ovulate seems crucial for the devel-

opment of a normal ovarian structure. There seems to exist a sort of temporal

window in which the ovaries are still plastic and can undergo morphological

changes. Outside of this framework, the ovary has great difficulty moving
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Fig. 7. Distribution of ovarian volume in girls with (a) regular and (b) irregular cycles

[from 4].
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Fig. 8. Sonographic aspect of a multifollicular ovary.

Fig. 9. Sonographic aspect of a polycystic ovary.
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Fig. 10. Ovarian volumes at various

frequencies of ovulation. A � Anovulation

[from 8].
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Fig. 11. Longitudinal examination of the ovaries. Distribution of the subjects (n � 46)

with normal ovarian volume during the first control (left) and outcome of the ovarian volume

and morphology as found during last control (right). During the last control, 14 subjects

(30%) showed ovarian volume exceeding the normal range; polycystic structure was the

dominant feature. Continuous lines connect the subjects with normal ovarian volume during

the first control and enlarged ovaries in the last control. Dashed lines indicate normal adult

range of ovarian volume. � � Homogeneous ovary, first control, n � 26; last control,

n � 15; �� � Multifollicular ovary, first control, n � 13; last control, n � 11; � � polycystic

ovary, first control, n � 7; last control, n � 20 [from 9].

beyond the adolescent structure. Years of anovulation and particularly of increased

LH secretion mark the ovary irreversibly, increasing the stroma and turning the

multifollicular aspects into the polycystic structure.

The duration of anovulation is probably the key factor responsible for the

onset of the persistence and worsening of the polycystic structure.

A prospective longitudinal study documented that in the years after the

menarche, the ovarian volume changes from normal to enlarged in 30% of

the adolescent population (fig. 11) [9]. The postmenarcheal period is frequently

the starting point for the polycystic transformation of the ovaries [10–12]. By

contrast, in some subjects with enlarged multifollicular and polycystic ovaries
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Fig. 12. Longitudinal examination of the ovaries. Distribution of the subjects (n � 27)

who showed the ovarian volume exceeding normal adult range during the first control (left)

and outcome of the ovarian volume and morphology during the last control (right). Six

(22%) subjects showed the ovarian volume within the normal range during the last control,

but the inhomogeneous structure persisted. Continuous lines connect the subjects with

ovaries exceeding normal adult volume during the first control and ovaries within normal

range in the last control. Dashed lines indicate normal adult range of ovarian volume.

� � Homogeneous ovary, first control, n � 0; last control, n � 2; �� � multifollicular ovary,

first control, n � 4; last control, n � 3; � � polycystic ovary, first control, n � 23; last con-

trol, n � 22 [from 9].

(22%), ovarian volume can become normal (fig. 12). It is well known that

multifollicular morphology of the ovaries may revert to normal when ovulation

is achieved. On the other hand, the possibility of achieving a normal adult echo-

graphic image with a homogeneous structure of the ovaries during the post-

menarcheal period was not observed for the polycystic ovaries. A shift from

polycystic to multifollicular appearance was detected in 2 cases only; this is

sufficient to confirm that the transition from one structure to the other

may occur. A cross-selectional study [13] documented in 139 adolescents 

a relatively high frequency of ovarian cysts (12%). Most of them were simple
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Fig. 13. Functional cyst of the ovary.

Fig. 14. Benign teratoma.

follicular cysts (fig. 13) and disappeared spontaneously. One cyst was a benign

teratoma (fig. 14) and one was an endometrioma (fig. 15) and required surgical

intervention. Another possible ovarian pathology is cystoadenoma (fig. 16).
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These data suggest that serial ultrasound evaluations are indicated in ado-

lescence to monitor the correct ovarian development and to prevent or early

diagnose pathology.

Fig. 15. Endometrioma.

Fig. 16. Cystoadenoma.
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Ambiguous Genitalia in the Newborn:
Diagnosis, Etiology and Sex Assignment
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CHU Montpellier, France

The observation of ambiguous genitalia signals a medical, surgical and

psychological emergency. When a baby is born with ambiguous genitalia, the

normally routine announcement of the baby’s gender cannot be made to the par-

ents, and its future identity, which is in great part based on gender, will in a very

real sense be held in suspension until the most appropriate sex for rearing is

chosen. Careful examination of the external genitalia of every newborn should

be systematic. Although a newborn’s sex is usually evident, sometimes even

slight genital malformations signal an underlying disorder that requires medical

attention, and, even though rare, some malformations are so striking that the sex

cannot be determined. In these cases, the medical team needs a rational and

comprehensive management strategy. The most crucial decision will be the

choice of sex assignment, which will depend on many complex factors. The

first step is thorough examination of the genitals. Defects, including bilateral

cryptorchidism, incomplete scrotal fusion, clitoromegaly, and labial fusion, are

cause for more extensive investigations and great tact in the initial wording of

information given to the parents. Rapid and precise diagnosis is essential, and

a rigorous procedure for determining etiology and adequate management

will have to be implemented. Ambiguous genitalia in a newborn are always

profoundly distressing for parents and the pressure on the medical team to

announce gender is strong. Nevertheless, this decision will have far-ranging

effects and must only be made when sufficient information is available. Birth

registration should be postponed until the diagnostic evaluation has enabled the

most appropriate choice of sex for rearing.

The Prepubertal Girl
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A multidisciplinary team of pediatric endocrinologists, obstetricians, radio-

logists, surgeons, geneticists, biologists and pediatric psychiatrists working in

concert is essential for the optimal management of ambiguous genitalia in the

newborn [1]. After completion of the work-up, input from all team members is

important and final consensus must be sought. At this point, recommendations

can be made to the family, bearing in mind the need for careful wording and the

great importance of communicating that their baby will here on in have a clear

and unambiguous gender. Sex assignment should be based on the potential for

an unambiguous appearance, the potential for normal sexual functioning and

future fertility.

Diagnosis of Ambiguous Genitalia in the Newborn

When a genital defect is discovered in the neonatal period, complementary

clinical, hormonal, genetic, molecular and radiographic investigations are

needed to first diagnose the intersex state and then to determine the etiology

and orient the therapeutic approach [2].

Clinical Investigations
Thorough physical examination is the key to diagnosis. Methodical general

inspection will establish whether the genital defect is a sign of a malformation

syndrome. Careful genital inspection will define the extent of the ambiguity by

determining the presence, number, size, symmetry and position of gonads. In

some cases, the sexual ambiguity is evident. For example, the genital tubercle

may show development that is midway between that of a penis and a clitoris (the

length and diameter, however, should be evaluated); the genital folds may be

completely fused, with a bifid scrotum; the penis may appear abnormally bent

and buried or sunken inward; or the urethral orifice may open toward the inner

side of the penis, indicating hypospadias. Other signs include posterior fusion of

the labia majora and a single perineal orifice at the base of the genital tubercle,

between the genital folds, signaling the existence of a urogenital sinus.

Quite often, however, the genital malformation is less obvious. When the

malformation is not easy to determine, the clinician’s attention should be drawn

to the following: an association of cryptorchidism and hypospadias, bilateral

cryptorchidism, true clitoridal hypertrophy of the gland and not of the hood,

and an oblong mass in the inguinal position in a newborn with female pheno-

type. Precise measurement of the penis should be made. The mean stretched

penile length in the normal full term newborn male is 3.5 cm (�0.5 cm).

Once the examination has been completed, the clinician should be ready to

classify the degree of ambiguity of the external genitalia (genital tubercle and
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folds and the urogenital sinus). Prader’s five stages may be used or, as is now

more often the case, Quigley’s 6–7 stages, which offer the advantage of greater

descriptive detail.

Grade 1: Individuals with normal male external genitalia such as

infertile males with azoospermia and hormonal features of androgen resis-

tance, those with reduced virilization at puberty (so-called ‘minimal’ andro-

gen resistance).

Grade 2: Individuals who have a univocally male phenotype, but who have

mildly defective fetal masculinization, manifested by defects such as isolated

hypospadias and/or micropenis.

Grade 3: Individuals with predominantly male phenotype but with more

severely defective masculinization in utero, as evidenced by perineal hypospa-

dias, small penis, and cryptorchidism and/or bifid scrotum.

Grade 4: Individuals with ambiguous phenotype and severely limited mas-

culinization evidenced by a phallic structure that is intermediate between a

clitoris and a penis, generally accompanied by a urogenital sinus with perineal

orifice and labioscrotal folds.

Grade 5: Individuals with essentially female phenotype (i.e., minimal fetal

androgen action), including separate urethral and vaginal orifices, with minimal

androgenization evidenced by mild clitoromegaly or a small degree of posterior

labial fusion.

Grade 6: Individuals with a normal female genital phenotype (i.e., no fetal

androgen action) who develop androgen-dependent pubic and/or axillary hair at

puberty.

Careful palpation to locate gonads below the genital folds or in the

inguinal region provides the first element for diagnostic orientation. If the

gonads are absent, a diagnosis of female pseudohermaphroditism seems advis-

able. If a gonad or gonads are palpated, a diagnosis of male pseudohermaphro-

ditism is indicated. It should be borne in mind, however, that cases presenting

with very similar clinical expression may be quite different diagnostically as,

for example, a masculinized female newborn with congenital adrenal hyperpla-

sia (CAH) and an undervirilized male newborn.

A careful family history should be obtained from the parents. Detailed

information on ambiguous genitalia in other siblings or family members, history

of neonatal death, and consanguinity should all be sought. Cases of amenorrhea

or infertility in the family will be important elements, and careful attention

should be paid to clues of maternal ingestion of drugs or exposure to chemical

environmental disruptors during pregnancy. Questions about ‘salt losing’ in the

family should also be raised.

A differential diagnosis should be formulated by the end of the clinical

examination (fig. 1). A certain number of complementary investigations will
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then need to be carried out, although perhaps not all need be done in a system-

atic fashion. Testing for salt losing, however, is mandatory.

Cytogenetic and Molecular Investigations
Buccal smears reveal the presence of Barr bodies (chromatin-positive)

equal to the number of X-1. In practice, this screening test is easy and rapid but

insufficiently reliable – and thus it is being increasingly replaced by molecular

studies of the X or Y chromosome. Karyotyping is systematic, but results are

often only available several days later. Because of the urgent need for sex assign-

ment – it is intolerable for parents to wait several weeks to know if their baby is

a boy or girl – many hospitals are now also performing PCR analysis of the SRY

gene on the Y chromosome, because the results are available within 1 day.

Hormonal Investigations
Hormonal investigations should be based on the clinical and cytogenetic

orientation; although most are generally easy to perform, they can at times be

quite complex. Certain hormones should be measured on an urgent basis –

immediately. Other measurements should be made as quickly as possible, and

still others can be made within a few days.

Substantial elevation in 17-hydroxyprogesterone (17-OHP) (and plasma

testosterone, which is of lower amplitude) will confirm the diagnosis of CAH,

which is due in most cases to a deficiency in 21-hydroxylase.

Basal plasma testosterone levels evaluate the presence of functional

Leydig cells. Testicular stimulation with hCG (1,000 U/day for 3 days or

Ambiguous genitalia

General examination for dysmorphic features

Family history

Examination of external genitalia

�

�

– Congenital adrenal hyperplasia

– Bilateral cryptorchidism

Female pseudohermaphroditism

Male pseudohermaphroditism

No gonad palpable

– Abnormal gonadal determination

– Mixed gonadal dysgenesis

– True hermaphroditism

Male pseudohermaphroditism

One gonad palpable

– Testicular dysgenesis

– Impaired T biosynthesis 

– Androgen resistance

Male pseudohermaphroditism

Two gonads palpable

Fig. 1. Differential diagnosis formulated at completion of the clinical examination.
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1,500 U every 2 days for 2 weeks) is required to determine the functional value

of testicular tissue. An insufficient response (�3 ng/ml) suggests a final diag-

nosis of gonadal dysgenesis. This same test is also needed to show evidence of

an inborn error of testosterone biosynthesis by an augmentation in the precur-

sors (17-OHP, dehydroepiandrosterone, �4-androstenedione), which contrasts

with the absence of variation in the plasma testosterone.

In all cases of undermasculinization of the external genitalia that is asso-

ciated with an often elevated secretion of testosterone, peripheral androgen

receptivity must be investigated. Depending on the group, this is accomplished

either by evaluation of the clinical response of the genital tubercle to exogenous

testosterone or by measurement of the concentration of receptor sites in the

external genitalia.

There is no consensus regarding the dosage, method of administration,

timing or duration of therapeutic trials in the newborn with micropenis and

ambiguous genitalia. To test for a clinical response to testosterone, an intra-

muscular injection of 25 mg every 4 weeks for 3 months or 100 mg every

4 weeks for 3 months should bring about an augmentation in length, diameter,

and the cavernous bodies of the genital tubercle. An augmentation in phallic

length �35 mm is insufficient. Failure to respond implies end-organ resistance

to the action of androgens and introduces uncertainty concerning the appropri-

ate sex of rearing.

For the evaluation of androgen receptor concentration, the number of

receptors and their affinity for testosterone are measured on cultured genital

skin fibroblasts. Concentrations �300 fmol/mg of DNA suggest partial andro-

gen insensitivity.

Imaging Investigations
Exploration of the genitourinary axis is principally carried out by ultra-

sound and genitography. In certain cases, ultrasound confirms the presence of

a uterus and ovaries. Genitography can accurately detect the level of implanta-

tion of the vaginal cavity on the urethra, an essential consideration in the choice

of therapeutic strategy. Three cases can be found: the vagina opens the length

of the vertical urethra, forming a long urogenital sinus; the vaginal opening is in

the subvesicle position; or the vagina is located at the junction of the horizontal

and vertical portion of the urethra.

Etiology of Ambiguous Genitalia in the Newborn

Generally, the medical team has a final diagnosis and has determined the

etiology of the intersex state by the end of 3 weeks.
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XX Newborn

In the XX newborn, gonads are not palpable, which classically leads to the

diagnosis of female pseudohermaphroditism. Excessive androgen production

can be traced back to the mother (excessive maternal androgen production

or maternal exposure to androgens or progestins), the placenta (placental

aromatase deficiency) or the fetal adrenal gland (CAH) (fig. 2).

Excessive Maternal Androgens
Any maternal source of elevated androgens can induce virilization in the

female fetus. Maternal ingestion of androgens, progestagens, or other drugs is

a notable cause. For example, several oral progestational compounds, given to

prevent spontaneous abortion in the past, such as 19-nortestosterone, have been

implicated. Exogenous steroids administered during pregnancy may cause pos-

terior fusion of the labia, clitoridal enlargement and even increased degrees of

androgenization. Other drugs, like danazol, which are also used in pregnancy,

have been associated with abnormalities of sexual differentiation. Ovarian

tumors include luteoma of pregnancy, arrhenoblastoma, hilar-cell tumor, mas-

culinizing ovarian stromal cell tumor, and Krukenberg tumor. Untreated mater-

nal virilizing CAH is another potential cause, though androgen-secreting

adrenal tumor in the mother is rare. In both cases, investigation of abnormal

androgen production by the mother must be performed immediately after deliv-

ery. A discrepancy between marked virilization in the mother and a minimal

androgen effect in female offspring indicates placental aromatase activity,

which converts androgens to estrogens, or androgen metabolism, which thus

becomes less active.

XX

� SRYSRY �

Increased 17-OHP
– Congenital adrenal hyperplasia

Normal 17-OHP
– Maternal exposure to androgens

XX male

XX true hermaphrodite

Fig. 2. Gonads are not palpable in the XX newborn, which classically leads to the

diagnosis of female pseudohermaphroditism. Excessive androgen production can be traced

back to the mother, placenta or the fetal adrenal gland.
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Excessive Placental Androgens
Female pseudohermaphroditism due to placental aromatase deficiency,

which has recently been reported by several investigators, illustrates the critical

role of placental aromatization in protecting the fetus from excess androgen

exposure. A defect in the placental conversion of androgens to estrogens causes

virilization in female offspring [7]. In the absence of aromatase, androgens

cannot be converted to estrone, estradiol or estriol, and large quantities of

androstenedione and testosterone are transferred to the maternal and fetal

circulation, resulting in masculinization of the urogenital sinus and external gen-

italia of the female fetus. The mother may undergo virilization during gestation

as well. Cloning and sequencing of the CYP19 aromatase gene has provided new

opportunities for identifying mutations. Detection of mutations in this gene has

confirmed the fundamental role of aromatase for the fetal-placental unit and for

sexual differentiation of the female fetus.

Management of excessive androgens in the female fetus is somewhat dif-

ficult and will differ, for example, if there is a family history of female pseudo-

hermaphroditism or if androgen excess is suspected from ultrasonography.

Excessive Fetal Androgens
CAH is the most frequent cause of androgen excess and ambiguous geni-

talia in the female newborn [3] and the various forms of CAH are due to defects

in the biosynthesis of cortisol, with the subsequent excessive ACTH production

leading to an accumulation of adrenal androgens and steroid precursors. Adrenal

androgens undergo peripheral conversion to testosterone and dihydrotestos-

terone, and steroid precursors produce specific findings depending upon the

exact enzyme deficiency. The enzymatic defects causing female virilization

involve 3�-hydroxysteroid dehydrogenase �5–�4 isomerase (3�-HSD) [4, 17],

P450C21 hydroxylase (21-OH) [5], and P450C11 hydroxylase (11-OH) [6, 16].

The association of ambiguous genitalia and salt loss at birth signals on

enzymatic block of the adrenal glands. The differential diagnosis is made by the

marked accumulation of the steroid above the enzymatic block: 17-OHP for 

21-OH deficiency, 11-deoxycortisol for 11-OH deficiency and pregnelonone

and other �5 precursors for 3�-HSD deficiency. The molecular genetics of these

defects have been extensively studied [15]. More than 90% of CAH is due to 

21-hydroxylase deficiency and, in the newborn period, salt losing is present in

75% of patients. Glucocorticoid treatment should be started as soon as possible

and adjusted on the basis of length, weight and steroid levels. Mineralocorticoid

should be added if salt losing is documented. 11�-OH deficiency is associated

with hypertension. 3�-Hydroxylase dehydrogenase is exceptional.

Prenatal diagnosis of these defects is possible in high-risk families and

prenatal treatment can be offered to the mother of a 21-OH-deficient girl for
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future pregnancies. In preterm infants, differential diagnosis with the excep-

tional clitoridal hypertrophy associated with a high concentration of adrenal

androgen should be considered.

True Hermaphroditism
The true hermaphrodite has both testicular and ovarian tissue present in

either the same or opposite gonads. Both the external genitalia and the internal

duct structures display gradations between male and female. The initial mani-

festation is ambiguous genitalia in 90% of the cases and, more rarely, isolated

clitoromegaly or penile hypospadias is seen. Two thirds of true hermaphrodites

are raised as males. Among those raised as females, two thirds will have cli-

toromegaly. Virtually all patients have a urogenital sinus and in most cases a

uterus is present. The most common peripheral karyotype is 46,XX but

mosaicisms are observed (XX/XY). SRY gene is present in 10–30% of patients,

suggesting that true hermaphroditism is a heterogeneous condition in terms of

its genetic background.

The most critical factor in managing true hermaphroditism is gender

assignment. A decision of male sex of rearing should be based on both the

findings at laparotomy and the potential for adequate penile length. Another

important consideration is that true hermaphrodites have the potential for

fertility.

XY Newborn

In the XY newborn, gonads are usually palpable and the diagnosis will be

male pseudohermaphroditism (fig. 3).

If testosterone rises normally after hCG stimulation, a defect in androgen

sensitivity or 5�-RD is indicated. Androgen resistance is the most common

cause of ambiguous genitalia in male pseudohermaphroditism [2].

Complete androgen insensitivity is characterized by an unambiguous

female phenotype with a blind vagina pouch and no uterus. Underdevelopment

of the clitoris and labia minora may also be observed. The development of an

inguinal hernia signals the possibility of complete androgen insensitivity in

infancy, whereas this diagnosis is evoked by primary amenorrhea in puberty.

Pubertal breast development is normal or augmented in the majority of cases,

however, in contrast to absent or scanty axillary and pubic hair. Patients with

complete androgen insensitivity develop female habitus. The major treatment

decision for complete androgen insensitivity syndrome primarily concerns the

optional timing of gonadectomy. Our group performs gonadectomy before

puberty and prescribes estrogens during puberty [14].
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Partial Androgen Insensitivity Syndrome (PAIS)
PAIS covers a wide spectrum of clinical phenotypes, from patients with

predominantly female phenotype (i.e., mild clitoromegaly) to an undervirilized

male phenotype. In addition, the wolffian duct may develop to a variable extent.

Simple hypospadias or micropenis in children, or undervirilization and

gynecomastia in adolescent boys, should also come to medical attention.

Newborns with PAIS have increased LH and testosterone secretion, while

estrogen production is also higher: serum SHBG concentrations are intermedi-

ate between those of normal male and normal female. The SHBG response to

the increase in serum testosterone induced by an hCG stimulation test has been

used as an aid in the differential diagnosis between PAIS and other forms of

male pseudohermaphroditism.

Androgen binding in genital skin fibroblasts has revealed that defects are

heterogeneous since they range between reduced capacity, reduced affinity,

thermolability, increased ligand dissociation rate and altered ligand specificity.

No research group, however, has been able to report any consistent correlation

between the concentration of AR and the degree of undervirilization.

Since the AR gene was cloned, the tools of molecular biology have made

it possible to identify mutations within the gene from patients with different

phenotypes of PAIS. Screening procedures with sequencing of the AR gene

allow identification of subtle changes responsible for missense or nonsense

mutations. Measurements of androgen receptor mRNA have been useful in

identifying mutations that cause PAIS by altering the state levels or the size of

the mRNA. Transfection of constructs expressing the mutant AR in mammalian

T/hCG test �4ng/ml

� Androgen insensitivity syndrome
 – CAIS
 – PAIS
� 5�-Reductase deficiency
� Idiopathic MPH
� Endocrine environmental
    disruptors?
� MPH associated with congenital
    anomalies

� Defect of testis development and maintenance
 – XY sex reversal
 – XY gonadal dysgenesis
 – Rudimentary testis
� Leydig cell hypoplasia
 – LH-RC defect
� Defects of testosterone synthesis
 – Congenital lipoid hyperplasia
 – 3�-Hydroxysteroid dehydrogenase deficiency
 – 17�-Hydroxylase deficiency
 – 17�-Hydroxysteroid dehydrogenase deficiency

XY

T/hCG test �3ng/ml

Fig. 3. Gonads are usually palpable in the XY newborn and the diagnosis will be male

pseudohermaphroditism.
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cells is the main approach for demonstrating the causative role of the mutation

in the development of the androgen insensitivity.

The management of patients with PAIS must be individualized depending

on the degree of genital ambiguity, the growth response of the penis to supra-

physiologic doses of testosterone and the type of androgen receptor mutation.

Although certain androgen receptor defects may be amenable to androgen ther-

apy, multiple reconstruction of external genitalia and azoospermia are good

arguments to prefer a female sex of rearing.

5a-Reductase Deficiency (5a-RD)
Patients with 5�-RD are characterized at birth by an undervirilized pheno-

type: affected newborns exhibit ambiguous genitalia with a hypospadic phallus

resembling a clitoris, a bifid scrotum which is labia-like and a urogenital sinus

opening on the perineum. It is worth noting that the testes have been found in

the inguinal canal, labia majora or scrotum [9]. The clinical presentation can

actually range from almost normal female phenotype to a clear-cut male

phenotype with isolated hypospadias, but in all cases wolffian ducts have been

differentiated normally into vas deferens, epididymis and seminal vesicles.

The main characteristic of patients with 5�-RD is the virilization of the

external genitalia that occurs at puberty along with the acquisition of male

genetic identity in these patients usually raised as females. Diagnosis should be

based on physical examination, pedigree analysis, analysis of basal and post-

hCG stimulation plasma T and DHT levels, 5�/5� urinary steroid metabolite

ratio, measurement of 5�-RD activity in cultured genital skin fibroblasts and

finally by analysis of the 5�-R2 gene.

The characteristic endocrine features of 5�-RD are as follows: normal

male to high levels of plasma T and low levels of plasma DHT, an elevated ratio

of the concentration of plasma T to DHT in adulthood and after stimulation

with hCG in childhood, and elevated ratios of urinary 5�- to 5�-metabolites of

androgen and C21 steroids. The biological diagnosis of 5�-RD is mainly sup-

ported by an increased T/DHT ratio.

From a biochemical point of view, the decrease in 5�-reductase activity in

the intact genital skin fibroblasts supports the diagnosis of 5�-RD but enzy-

matic activity is sometimes in the normal range. The decreased activity in

sonicated cell extracts at acidic pH provides strong evidence that the mutation

resulted in a loss of type 2 enzyme activity.

Isolation and sequencing of the cDNA encoding 5�-reductase type 2

provides the molecular tools required for definition of the gene abnormalities

responsible for 5�-RD. The management of 5�-RD is primarily dependent

upon the phenotypic findings and gender at the time of diagnosis. Given the

severe defect of the external genitalia, most newborns are raised as female!
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Gonadectomy should be performed early to prevent masculinization, along with

vaginoplasty and clitoridal reduction. If the diagnosis is made in puberty, one

can consider raising such a child as a male.

If testosterone does not rise after the therapeutic trial, either testicular

dysgenesis, which is an anomaly in testicular determination [11], or a disturb-

ance in testicular biosynthesis may be responsible. Genitography is useful 

for differential diagnosis. When a vagina and uterine cavity are found, the diag-

nosis of testicular dysgenesis is likely. When a blind vagina without a uterine

cavity is found, the diagnosis is instead disturbance in testicular biosynthesis.

Abnormal Testicular Determination

Dysgenetic Testis. Newborns with dysgenetic testis present with bilateral

dysgenetic testes, persistent müllerian structures, cryptorchidism, and inade-

quate virilization [1]. This disorder shows wide clinical heterogeneity. Because

the uterus is present, the sex of rearing should be female and gonadectomy is

recommended as for mixed gonadal dysgenesis. These patients should be

screened routinely for tumor.

Defect of Testis Maintenance. Bilateral vanishing testis (or embryonic

testicular regression) is characterized by an XY karyotype and absent or

rudimentary testes. The syndrome entails the presence of testes that vanish

during embryogenesis, although the etiology is unclear: the regression of the

testes in utero may be due to genetic mutation, a teratogen factor or bilateral

torsion. Clinically, the syndrome encompasses a spectrum of phenotypes,

ranging in severity from genital ambiguity to a male phenotype with an empty

scrotum.

Patients with a defect in testis maintenance will be managed according to

their position in the clinical spectrum of the disorder. In true agonadism,

external genitalia are ambiguous and müllerian derivatives are absent or rudi-

mentary due to complete or partial anti-müllerian hormone secretion, without

secretion of testosterone. Patients with rudimentary testis have a male pheno-

type with micropenis and small atrophic testis with pre-Sertoli and Leydig

cells. Some patients present with perineal hypospadias and persistent müllerian

duct structures. Congenital anorchia is characterized by the complete absence

of testicular tissue at birth, but normal male sexual differentiation without

müllerian structures.

Patients with ambiguous genitalia require meticulous assessment to deter-

mine the optimal sex of rearing. In the absence of palpable gonads, measure-

ment of basal- or hCG-stimulated testosterone secretion above the female range

is informative, but laparotomy or celioscopy followed by histologic analysis of

the gonads is absolutely essential. In general, the sex of rearing should be male

with testosterone replacement therapy, which will lead to normal puberty and
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sexual function. Phenotypic males require long-term androgen replacement,

beginning at the time of expected puberty.

Leydig Cell Hypoplasia

Male pseudohermaphrodites with Leydig cell hypoplasia have impaired

Leydig cell differentiation and testosterone production. The phenotype is usu-

ally female, although it may be ambiguous; in all cases, müllerian structures are

absent. Inhibiting mutations in the LH receptor gene [12] have recently been

reported in these patients [10].

Defect in Testosterone Synthesis

Decreased androgen production caused by an alteration in the enzymes

involved in the testosterone biosynthesis pathway is another cause of male

pseudohermaphroditism [11, 13]. Increased fetal production of androgens, on

the other hand, results in female pseudohermaphroditism.

Congenital Lipoid Adrenal Hyperplasia (CLAH). CLAH is a rare disease

characterized by a defect in the synthesis of the three classes of steroid hor-

mones, resulting in severe salt wasting and female phenotype. Few mutations in

humans have been found thus far in the gene encoding for P450scc, which is the

principal candidate gene. Recently, the gene responsible for CLAH was cloned

and validated by nonsense mutation. This gene encodes for the StAR protein

(steroidogenic acute regulatory protein), which is thought to be responsible for

the transport of cholesterol to the inner membrane of mitochondria, and thus to

the P450scc enzyme complex.

17a-Hydroxylase Deficiency. Defects in P450C17 lead to male pseudoher-

maphroditism with various degrees of ambiguous genitalia. This is frequently a

severe form and is most often diagnosed at puberty, with female phenotype

associated with hypertension. Cytochrome P450C17 catalyzes the transforma-

tion of progesterone and pregnenolone into 17-OH-progesterone and 17-OH-

pregnenolone (17�-hydroxylase activity), respectively, and then into

dehydroepiandrosterone and �4-androstenedione (17,20-lyase activity). The

gene encoding for this enzymatic complex, CYP17, is located on chromosome

10q24–25. Several different mutations have been reported in the CYP17 gene

leading to either a complete or partial form of the disease.

3b-HSD Deficiency. Defects in the function of 3�-HSD result in 46,XY

individuals with male pseudohermaphroditism who sometimes show salt

wasting in the classic form. Almost 15 mutations of the type II 3�-HSD enzyme

have been reported to date. No mutation of type I has been found, however,

which explains how virilization can occur in 46,XX subjects by peripheral,

nonsteroidogenic conversion of elevated testosterone precursors.
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17b-Hydroxysteroid Dehydrogenase (17b-HSD) Deficiency. Type 3 

17�-HSD deficiency is a rare autosomal recessive cause of male pseudoher-

maphroditism. The typical subject is a 46,XY male born with female external

genitalia and testes located in the inguinal canals or labia majora. This disorder

is particularly puzzling: the deficiency in testosterone synthesis and the defect

in virilization, both of which are usually more complete during embryogenesis

than in later life, contrast with the well-differentiated wolffian duct structures,

which suggests that androgen acts in utero by an alternate mechanism in these

tissues. Substantial virilization is seen at puberty, in association with elevated

levels of androstenedione but low to normal plasma levels of testosterone. As

in the case of 5�-RD, pubertal virilization may result from extraglandular

testosterone formation due to peripheral conversion of increased testicular

androstenedione by unaffected 17�-HSD isoenzymes. Missense and nonsense

mutations, splice junction abnormalities and a small deletion resulting in a

frame shift have been described, among other gene alterations. Expression of

mutant enzymes after site-directed mutagenesis showed that the missense muta-

tions caused almost complete loss of enzymatic activity.

Although affected newborns are generally considered to be female, the

choice of sex of rearing will be greatly influenced by family values and cultural

background. When female sex of rearing is maintained, we strongly urge that

orchidectomy be carried out during infancy or childhood. When diagnosis is

not made before puberty, a gender change to male at that time is acceptable.

Male pseudohermaphroditism may in some cases be part of a multiple

malformation syndrome. In other cases, etiology cannot be determined, in

which case the so-called idiopathic pseudohermaphroditism should raise the

suspicion of environmental contamination by pesticides during gestation [18].

46,XY/XO Newborn

For the 46,XY/XO newborn, the diagnosis is mixed gonadal dysgenesis.

The most common karyotype in mixed gonadal dysgenesis is 45,XO/46,XY,

but other mosaics have been reported with structurally abnormal or normal

Y chromosome. The characteristics include a unilateral testis that is often intra-

abdominal, a contralateral streak gonad and persistent müllerian duct structures.

Because affected patients are at great risk of gonadal tumor, the gonads should

be removed and the patients can then be reared as females. When the abnormal-

ity of the external genitals is minor, however, parents may perceive their child as

a boy. Male sex of rearing will then impose life-long surveillance of the gonads.

In any case, mixed gonadal dysgenesis is associated with varying degrees of

inadequate masculinization [1], and such males would be infertile. It should be
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remembered that the distinction between mixed gonadal dysgenesis and Turner

syndrome with Y material is unclear.

Sex Assignment of the Intersex Child at Birth

When a child is born with ambiguous genitalia, the medical team must

mobilize for a neonatal emergency: in addition to the urgent need to rule out

such life-threatening conditions as salt wasting, determination of the most

appropriate sex for rearing must be made as rapidly as possible. It cannot be

emphasized enough that the parents desperately need to know whether their

baby is a girl or a boy! The unambiguous designation of a baby’s sex is a key

step in the birth process and for the parents of an intersex neonate, the period

of waiting to learn their baby’s sex is often agonizing. Birth is the meeting of

parents’ dreams and a real infant, alive and present in the world. When a child

is born, one of the first announcements is whether the mother has delivered a

boy or a girl – we can easily imagine the profound distress, the helplessness, of

parents who are confronted with the intersex status of their newborn.

The clinical examination provides an assessment of the degree of under-

virilization and the presence of gonads. Biological assessments are mandatory

for plasma 17-OHP and the SRY gene.

Once the investigations have been concluded, the medical team should be

ready to undertake their greatest responsibility: the assignment of sex for rear-

ing. This decision must be guided by three parameters: the anatomic condition

and functional abilities of the genitalia; the etiology of the genital malforma-

tion, and family considerations, which must include recognition of cultural

factors, religious convictions, and so on. The choice of declared sex must be –

and this bears repeating – the result of full discussion between all protagonists:

(a) In cases of female pseudohermaphroditism, the newborn with ambiguous

genitalia should always be declared to be of female sex. With normal ovaries

and uterus, the female pseudohermaphrodite is potentially capable of bearing

children. (b) In cases of male pseudohermaphroditism, great care should be

taken in the declaration of male sex. Major considerations will be the potential

for reconstructive surgery, the probability of pubertal virilization, and the ‘pro-

grammed’ response of the external genitalia to exogenous and endogenous

testosterone. The presence of testicular tissue, on the other hand, is not an

essential factor in this decision.

In cases of gonadal dysgenesis, sex assignment will be based on several

criteria. A defect in 5�-reductase is an indication for male sex for rearing

because pubertal virilization will lead to penile development, though it will be

subnormal; normal pubic hair development, and the acquisition of male sexual
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identity. In contrast, for inborn errors of testosterone biosynthesis, female

orientation is advisable if effective male reconstructive surgery appears highly

unlikely. When a vagina and uterus are present, female orientation is also

preferable if it appears that vaginoplasty can be easily accomplished. 

In cases of androgen resistance, a female orientation is unquestionably

correct for complete resistance, and it is preferable in cases of partial resistance

confirmed by therapeutic testing. In true hermaphroditisms, which are very

rare, female sex assignment is to be preferred since ovarian function may be

preserved.

Castration is indicated for male pseudohermaphrodites reared as girls.

When they are reared as boys, careful gonadal follow-up throughout life is

crucial. Since the cumulative risk of gonadal tumor in the intersex child is

present even before puberty, we advocate castration in the XY intersex infant

with testicular dysgenesis.

A methodical clinical examination and hormonal, radiographic, molecular

and genetic investigations are the bases for determining the diagnosis, etiology

and optimal management of ambiguous genitalia in the newborn. In conversa-

tions with family members, terms such as ‘ambiguous genitalia’ and ‘pseudo-

hermaphrodite’ should be avoided and more neutral terms such as ‘genital

malformation’ can be substituted. The family should be informed of the various

difficulties and therapeutic options, but excessive detail is unnecessary. Once a

decision for the assignment of sex is made, it should be definitive for the parents.

The baby will hereafter be referred to by name and as either ‘he’ or ‘she’ by all

staff in order to help the parents to fix their child’s gender firmly in their minds.

Because of the far-ranging consequences, the assignment of sex for rearing

should never be the decision of a single physician. The entire multidisciplinary

team should remain involved in every step of the diagnostic procedure, the

choice of sex for rearing and the treatment strategy. The team also has an impor-

tant role in guiding the family and ensuring family agreement with and support

for the decision, which is the sole means of guaranteeing that the child will be

raised with an unambiguous sexual identity.
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Vulvo-Vaginal Disorders

Dominique Hamel-Teillac

Service de Dermatologie, Hôpital Necker-Enfants Malades, Paris, France

A thorough review of vulvo-vaginal disorders in pediatric and adolescent

patients would be quite lengthy. This review will address the most common

dermatologic vulvo-vaginal diseases but will exclude sexually transmitted

disorders. For etiological purposes, one should consider the child’s age and the

circumstances in which the disease occurred, as well as the isolated or associ-

ated character of the lesions. It is important to get a good history, including the

time of appearance of the lesions, whether they are congenital or not, and their

evolution [1]. Any cutaneous perineal lesion in a child should trigger a careful

mucosal, cutaneous and systemic examination, in the presence of the parents if

the child is young or in private according to a teenager’s preferences.

Labial Adhesions

Adherent or fused labia minora are a common problem in the pediatric

population (rate: 1–38%).They occur most often in children from 13 months to

6 years of age, and may be fused totally or only part. Girls may have associated

urinary symptoms or vulvar pruritus [2] or may be asymptomatic. Therapy is

not always required, as spontaneous separation can occur in which case absten-

tion is best treatment. When symptomatic, topical estrogen therapy may be

offered and, if it fails, manual separation [3].

Diaper Dermatitis in Infancy

Rashes in the diaper area are common in babies [4] between the ages of

7 and 12 months. Most cases will clear with frequent diaper changes and the use

of superabsorbent disposable diapers. The differential diagnosis includes mainly

The Prepubertal Girl
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seborrheic dermatitis, candidiasis, irritant contact dermatitis, atopic dermatitis

and psoriasis. In cases with an atypical presentation, recurrence, or resistance

to usual treatments, one should consider less common diagnoses such as histio-

cytosis; referral to a dermatologist and a biopsy may be necessary at the time.

It is very important to consider the diagnosis of contact dermatitis. The use of

colored topical agents is strongly inadvisable because they may mask lesions

and prevent semiological analysis.

Based on the Localization of the Dermatitis 
One Can Distinguish [5]

‘Y’ diaper dermatitis: The ‘Y’ refers to involvement of the folds (inguinal

and gluteal folds) which are erythematous, inflammatory and macerated.

These lesions may be isolated or associated with satellite vesicular, pustular or

papular lesions extending beyond the folds. Sometimes the ‘Y’ intertrigo is

associated with involvement of other folds (groin, retroauricular, or axillae

folds) which are manifestations of seborrheic dermatitis. More often, there is

neither diarrhea nor oral candidiasis. Treatment includes gentle washing, care-

ful drying, frequent diaper changes, and topical applications (twice a day for

15 days) of an antifungal cream as these lesions are frequently complicated by

secondary infection with Candida albicans. If the eruption is recalcitrant, or if

it lasts for more than 10 days, Langherans’ histiocytosis has to be considered

(see later).

‘W’ diaper dermatitis (fig. 1): The ‘W’ refers the involvement of convex

surfaces (convexities of the buttocks, upper thighs, etc.), with sparing of the

folds. Most often, the skin is red and dry. This is an ‘irritant contact dermatitis’,

due to maceration and wetness. Treatment consists of careful washing and dry-

ing, with frequent diaper changes. This type of diaper dermatitis may have to

be differentiated from acrodermatitis enteropathica (see later).

‘Mixed diaper dermatitis’: Most often, diaper dermatitis is mixed: folds are

more or less involved, and there are some maculo-papular rashes on the convex-

ities. In these cases, etiology is often multifactorial (primary irritant dermatitis

secondarily infected with bacteria and Candida). Allergic contact dermatitis is

infrequent [6] in the diaper area.

Jacquet erosive diaper dermatitis is defined primarily as an irritant diaper

dermatitis (home washing of cloth diapers and insufficiently frequent diaper

changing). It looks like a well-demarcated diaper dermatitis with punched-out

ulcers or erosions with elevated borders (pseudoverrucous papules) on the labia

majora. Because of improvements in disposable diaper material, this disease

today has become extremely rare. It only may be observed in cases of prolonged

maceration seen with urinary incontinence and/or prolonged severe diarrhea

[7, 8]. Symptomatic treatment is required.
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Lucky-Luke diaper dermatitis [9] is a diaper dermatitis with a particular

topography recalling the cowboy’s pistol belt handles: erythema occurs in the

area of the elastic band due to the rubber component.

Other Etiologies Are Less Systematic in Their Location
Children with atopic dermatitis may have a rash in the diaper area. Papular

or microvesicular erythematous lesions may be present, most often localized on

the upper thighs and convex surfaces. Treatment of atopic dermatitis in the nap-

kin area should not include topical steroids, because of the well-known risk of

granuloma gluteale infantum with atrophic scars [10].

Psoriasis can present as well-demarcated, red, non-scaly symmetrical

plaques which extend from the vulva to the perianal area, natal cleft, inguinal

folds, and mons pubis (fig. 2). The vagina is not involved. The rest of the skin

may appear spared, until one searches for nail pitting or scalp or post-auricular

erythema. There is often a positive family history [11]. The relationship to pso-

riasis in later life is uncertain.

Tumoral and Hamartomatous Diseases of the Vulva

Vulvo-vaginal malignant tumors are uncommon in children but early diag-

nosis and prompt, effective treatment improves prognosis. Here, we will cover

malignant tumors of the vagina.

Fig. 1. ‘W’ diaper dermatitis.
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Tumoral Diseases
Any tumor may involve the genital area [12, 13]; some are present at birth

(teratoma) and others can be seen in prepubertal and pubertal girls (intraepithe-

lial neoplasia). The diagnosis of teratoma may at times be made by ultrasound

in utero. It should be emphasized that the first symptoms of sarcoma of the vagina

are often vaginal discharge and bleeding and sometimes a small polypoid mass

that fills, from time to time, the vaginal orifice. These symptoms require endo-

scopic exploration of the vagina for diagnosis as early as possible. Carcinoma

in situ, epidermoid carcinoma, and adenocarcinoma of the vulva are exceedingly

rare in children before the age of 16 years. Benign tumors of the vulva include

epithelial inclusion cysts, paraurethral cysts, Bartholin’s duct cysts (epidermal

cysts), hidradenitis, hymeneal tags, hydroceles of the vulva, lipomas, syringomas,

myoblastomas, and others. Clinical examination and biopsy, and if necessary

surgical resection, allow the diagnosis. In neurofibromatosis type 1, freckling in

the inguinal region is a diagnostic criterion, plexiform neurofibromas may be

present in the perineal area, and clitoral involvement can be confused with

ambiguous genitalia. Nevus may be observed in the perineal area. Congenital

nevus can be small or part of giant congenital nevus; surgical treatment is

required to reduce the risk of malignant melanoma [14].

Hemangiomas and Vascular Dysplasia May Involve the Perineal Region
Hemangiomas are the most common benign tumors of infancy. Cutaneous

ulceration is the most frequent complication with hemangiomas and the

Fig. 2. Psoriasis: red well-demarcated symmetrical plaques.
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perineum is the most frequent site of this complication, in particular with peri-

anal lesions due to maceration. Ulcerations occur most commonly during the

rapid proliferation phase of the hemangiomas (before 6 months of life). Ulcerated

lesions are very painful, and analgesic therapy is always quite necessary. The use

of occlusive dressings and the judicious use of topical and systemic analgesics

should be considered on an individual basis for patients with ulcerated heman-

giomas (fig. 3). Topical therapy with barrier creams, antimicrobials, and vase-

line gauze is often useful. Laser therapy (flash-pumped pulsed dye laser) can be

tried as it has been effective in some cases. The use of systemic steroids should

be considered when large areas are ulcerated in association with an important

subcutaneous component of the hemangioma. Surgical resection is indicated for

lesions that fail to respond to these therapies [15]. An angiodysplasia can involve

the perineal region, and careful clinical examination of the ano-vulvo-vaginal

region and limbs with auscultation will help to classify the lesion. In this local-

ization, isolated port wine stains, Klippel-Trenaunay syndrome, cystic lymphan-

giomas, and lymphangiodysplasia have to be recognized and treated. In cases of

pelvic angiomatous lesions, a careful clinical examination must look for signs of

associated external genital and/or anal abnormalities; it is important also to

check for the presence of associated midline congenital lumbosacral skin

lesions, as these could be markers of spinal dysraphism [16, 17].

Infantile Perianal Pyramidal Protrusion [18]

This term is used to describe a midline protrusion anterior to the anus

(fig. 4). It has probably been reported mainly as an acrochordon or a skinfold

Fig. 3. Ulcerated hemangioma.
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(skin tag, skin ruga and skin tab). Clinically, it presents characteristically as a

pyramidal, smooth and red or rose-colored midline protrusion just anterior to

the anus. The average age of the patient is 14 months and 94% of the patients

are female. No etiological factors have been determined: there is no history of

child abuse. At times infantile pyramidal protrusion has been reported in asso-

ciation with constipation. The time of onset of the protrusion is uncertain; it

may enlarge over a few months, but more often, spontaneously regresses in size.

It is important to recognize this entity in order to differentiate it from diagnoses

of sexual abuse, genital warts, granulomatous lesions of inflammatory bowel

disease, or rectal prolapse.

Fig. 4. Infantile perianal pyramidal protrusion.
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Infectious Diseases (Except Sexually Transmitted Diseases)

Vulvo-Vaginitis [19, 20]

The prepubertal vulva is thin [2], delicate, and susceptible to trauma, infec-

tion and irritation as it lacks labial fat pads and pubic hair. The anus is anatom-

ically closer to the introitus, allowing contamination with feces and fecal

pathogens. The unestrogenized vaginal mucosa is thin and atrophic, has a neu-

tral pH, and is an excellent medium for bacterial growth. In addition, hygiene

in prepubertal children is frequently substandard as maternal supervision

diminishes with age. The distinction (by history and clinical examination)

between vulvitis and vaginitis has to be made. In vulvitis, dermatologic lesions

involve exclusively the vulva and there is no vaginal discharge; often sympto-

matic treatment and advice will be enough. In cases of vaginitis, there are both

clinical vulvo-vaginal manifestations and a vaginal discharge and a sexually

transmitted disease has to be excluded.

Vulvitis without vaginal involvement is very common in young girls.

Symptoms include pruritus and urinary and/or anal signs. Clinical examination

often shows an isolated erythema, without other dermatologic lesions. In these

cases, there is no need for bacteriologic swabs as they are related to poor

hygiene, irritants, and sometimes pinworms. Recommendations for improved

hygiene and avoidance of irritation, in association with treatment of pinworms,

are sufficient measures.

Vulvo-vaginitis with a discharge is most likely due to an infection or a

retained foreign body. In this case, it is very important to clarify whether there is

sexual contamination (sexually active teenagers or children who are being abused):

a pertinent history and a clinical examination have to be very carefully conducted.

Any discharge must be fully investigated and samples taken for wet smears

to screen for Trichomonas and Candida as well as for Gram staining and bacterial

cultures. In prepubertal girls, pathogenic organisms include Streptococcus
pyogenes (group A �-hemolytic streptococci), Haemophilus influenzae,
Streptococcus pneumoniae, Staphylococcus aureus, Neisseria meningitidis,
Shigella, Yersinia. Candida vulvo-vaginitis may occur in post-pubertal girls but

is very rare in early infancy. Sexually transmitted disorders of bacterial origin

include Trichomonas, gonorrhea and Chlamydia infections. In case of persis-

tent vulvo-vaginitis with negative bacterial cultures, a vaginoscopic examina-

tion should be performed under anesthesia to rule out a retained foreign body.

Perineal Dermatitis
Bullous impetigo is characterized by the formation of large flaccid bullae

arising from normal skin. The bullae rupture leaving red denuded round areas
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with honey-colored crusts. Those lesions spread rapidly and can quickly involve

the thighs, buttocks, and abdomen. The causative agent is often S. aureus phage

type II, which produces an epidermolytic toxin. Treatment is topical and gen-

eral antibiotherapy.

Perianal dermatitis [21–23] (fig. 5) induces a superficial, perianal, well-

demarcated rim of erythema sometimes in association with a vulvo-vaginal ery-

thema. Symptoms range from perianal pruritus and tenderness to abdominal

pain and rectal bleeding. In girls, clinical symptoms include dysuria, pruritus,

tenderness, and vaginal discharge. Clinical pharyngitis may be present.

Microbacterial cultures will grow group A b-hemolytic streptococci from per-

ineal samples; streptococci may also be present in pharyngeal samples.

Treatment is oral penicillin V for at least 3 weeks. S. aureus has also been

proven to be the cause in this disease.

Recurrent toxin-mediated perineal erythema [24]. The hallmark of this

disease is a strikingly diffuse macular erythema in the perineum occurring

Fig. 5. Perineal streptococcal dermatitis.
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abruptly after a bacterial pharyngitis. Oral mucosal changes, such as strawberry

tongue, as well as erythema, edema, desquamation of the hands and feet during

convalescence, are usually present as well. Systemic signs are absent.

Recurrences are frequent; culture of the pharynx during acute episodes reveals

toxin-producing S. aureus or S. pyogenes.

Viral Infections [4, 11]

Condylomata acuminata [25–27] are anogenital warts caused by a human

papillomavirus (HPV) infection. Most commonly, they are caused by HPV types

6, 11, 16 or 18. Sometimes, manual transmission causes condylomata with type

2 HPV. Epidemiologic and experimental inoculation studies suggest that the

incubation period for HPV is 1–20 months, but latency periods of at least 2 years

are suspected. The majority of condylomata acuminata in children younger than

3 years is due to vertical transmission at birth. Non-sexual transmission

includes: hand-genital contact via an infected caregiver, non-sexual intimate

behavior, and inadequate hygiene (contaminated towels, etc.). The possibility of

sexual transmission must be considered and assessed for all children presenting

with a condyloma. This includes directed medical and social history and physi-

cal examination of the child. This also includes history of anogenital warts in the

family and caregivers. Clinical examination of family members is necessary to

look for warts. Condylomata acuminata present as white or flesh-colored, papil-

loma-like, hyperkeratotic, sharply demarcated, and non-confluent lesions. In

children, they are usually perianal and localized preferentially or exclusively

on the skin, not on the mucosa. As spontaneous resolution occurs quite often,

non-intervention is a reasonable approach in the management of condylomata in

children. If necessary, topical non-aggressive treatment should be instituted

(podophillotoxin, salicylic acid, imiquimod, etc.); laser treatment or surgical

excision and cauterization under general anesthesia may also be offered.

Molluscum contagiosum is caused by a poxvirus and may be localized in

the genital area. Each lesion, from 1 to 10 m m, is a dome-shaped papule, flesh-

colored or pearly, with an umbilicated center. As it is a self-limited disease, and

as treatment is often painful, non-intervention may be an alternative. Among

numerous interventions, curettage or cryotherapy may be offered.

Herpes and zoster virus infection may occur in perineal regions. Genital

HSV infections are rare in children and sexual contamination should be

considered in this localization.

Infestations with Pinworms, Scabies and Lice [2, 20]

Pruritus is quite a frequent symptom in childhood and it is important to

keep in mind that vulvar symptoms may be caused by anal pathologies because
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the anus is anatomically closer to the introitus. The diagnosis of pinworms is

suggested when there is nocturnal anal pruritus; the diagnosis can be made by

visualizing the worms or by applying transparent adhesive tape to the perianal

skin to look for microscopic eggs. Systematic treatment is a good choice,

including a single dose of oral pyrantel pamoate, 11 mg/kg, or mebendazole,

100 mg, for all household members. Both treatments may be repeated 2 weeks

later. In the perineal area, scabies nodules are localized in the labia majora;

eczematous lesions are concentrated on the hands, abdominal wall, and axillary

folds. Pubic lice are rare in childhood.

Lichen Sclerosus

The true frequency of pediatric lichen sclerosus (LSV) is difficult to assess

[28]. The average age of onset is about 6 years and the age at diagnosis is

around 10 years. The most common symptom is vulvar pruritus; bleeding also

occurs very frequently although this sign is not common in adults. LSV is

asymptomatic in 10% of cases. Other main complaints are hemorrhagic blis-

ters, fissuring, burning, and constipation. The classical clinical presentation of

LSV is an erythema with confluent flat-topped white or ivory-colored papules,

usually symmetric and described as ‘keyhole’, ‘hourglass’ or ‘figure eight’

configurations (fig. 6). The main clinical aspects are fissures, hemorrhages and

excoriations, especially on the labia minora and clitoris. Unusual features can

be local depigmentation or a vitiligo-like aspect. LSV can be asymptomatic,

presenting only because of an abnormal appearance. The hymen is not involved,

but the lesions extend sometimes to the perianal region. LSV may be misdiag-

nosed as sexual abuse so the diagnosis must be made cautiously because of the

great deal of anxiety it may induce [29–31].

The evolution of LSV seems to be resolution over time but not under the

influence of hormonal factors such as menarche. The pathogenesis is unclear

[32]: hormonal factors; interaction with cytokines and growth factors, with

fibroblasts leading to local changes in collagen; enzyme deficiency; auto-

immune disorders; genetic factors; associations with the antigens of the HLA

system, infectious agents (virus, mycobacteria, spirochete, especially Borrelia),

and mechanical factors (friction, Köbner phenomenon) have all been suggested.

The etiology is probably multifactorial and appears to include a genetic predis-

position, environmental factors and local factors.

Little is said in the literature about complications; moreover, some authors

have reported spontaneous remissions (especially at puberty). Constriction of

the vaginal introitus with atrophy and stenosis at onset and anal stenosis have

been described. Leukoplakia and squamous cell carcinoma of the vulva, which
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is a complication in adults, have been reported in a review of the literature as

occurring in 7 children.

The treatment of LSV in pediatric patients is now well defined [33, 34].

Topical corticosteroid ointments and emollients, as well as proper perineal

hygiene, cotton underwear, and avoidance of trauma and tight clothes are very

effective for LSV lesions and reduce the pruritus. The treatment of reference is

ultrapotent topical steroids. No severe adverse effects (atrophy, infection, depig-

mentation, systemic passage) have been observed, except for telangiectasia and

striae. Ultrapotent topical steroid is a safe and effective treatment in children, as

in adults, and results in fast improvement. This treatment can be prescribed once

a day for 2 months and then switched to intermittent use of lower potency topical

Fig. 6. Lichen sclerosus: vitiligoid aspect.
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steroids or occasional use of ultrapotent steroids for maintenance treatment.

With early aggressive treatment, long-term sequelae may be prevented. A sig-

nificant proportion of children have long-term symptoms and atrophic sequelae.

Lifelong follow-up is thus recommended, once or twice every year, even after

the menarche, according to the type of LSV and the patient’s compliance.

Vulvo-Perineal Localization of Dermatologic Disorders

Systemic disorders may be localized in the vulvo-perineal region. Here, we

will only emphasize those in which this localization suggests the diagnosis or

is of particular importance.

In Langherans’ cell histiocytosis [35, 36] (fig. 7), lesions initially are ery-

thematous, purpuric papules and they then become scaly, crusted and some-

times confluent. The preferential localizations are the scalp, the retroauricular

folds, and the trunk. The napkin area may be involved, such as the inguinal folds

and the perianal region. Involvement of the female genital tract may occur,

including the vulva and vagina. In case of persistent inguinal fold involvement

in a child, clinical examination should extend to other potential localizations of

this disease. If purpuric or crusted papules are present, a histologic examination

has to be performed.

Acrodermatitis enteropathica (fig. 8) is a biochemical disorder of zinc

metabolism. Cutaneous manifestations are localized in perioral and perianal

Fig. 7. Histiocytosis.
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Fig. 8. Acrodermatitis enteropathica.

regions. The clinical picture is a vesiculobullous, pustular hyperkeratotic der-

matitis with failure to thrive, diarrhea, apathy, alopecia and fine brittle hair

[37]. Differential diagnosis should include biotinidase deficiency and some

types of organoacidemia [38].

Lesions of inflammatory bowel disease (fig. 9): Perianal involvement is

quite common in Crohn’s disease [39], and perianal skin tags, anal and vaginal

fissures, abscesses and fistulas are frequent. Isolated swelling of the labia

majora may be present for months, before the appearance of other dermato-

logical or gastrointestinal symptoms. Cutaneous biopsies may help the diag-

nosis by revealing the characteristic granulomatous features. Genital and anal

aphthae may occur in Behçet’s and Crohn’s disease. Given the lack of a

pathognomonic laboratory test or histologic findings, clinical criteria must be

used to make the diagnosis of Behçet’s disease [40]. Genital aphthae usually

occur on the vulva and are painful; in the initial presentation, herpes virus
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Fig. 9. Aphtous lesion in Behçet’s disease.

must be considered in the differential diagnosis. Several patients with neona-

tal Behçet’s disease have been reported, all of whose mothers were affected

with the same disease. Treatment depends on severity, and topical and intrale-

sional corticosteroids can be used for genital aphthae, as can applications of

viscous lidocaine. Other treatments include colchicine, dapsone, thalidomide

and topical tacrolimus.

In Kawasaki’s disease [41] (fig. 10), an erythematous, desquamating per-

ineal rash may occur in the second week of symptom onset, almost at the same

time as palmoplantar desquamation. This is of importance for the diagnosis of

this syndrome, as early diagnosis and treatment is the best way to prevent coro-

nary aneurysms.
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Any bullous disease may be localized in the perineal area. In the newborn, a

sample for bacterial and viral studies must be taken. Staphylococcal and viral dis-

eases require rapid treatment. Genetic bullous disorders are mainly epidermoly-

sis bullosa, congenital and incontinentia pigmenti (fig. 11) (with distribution of

Fig. 11. Incontinentia pigmenti: hyperpigmentation in Blaschko linear distribution.

Fig. 10. Perineal desquamation in Kawasaki disease.
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the vesiculobullar lesions along Blaschko’s lines). In childhood, autoimmune

bullous disorders are uncommon. IgA dermatitis includes blisters in the perineal

region and erythema multiforme, Stevens-Johnson syndrome and toxic epidermal

necrolysis may involve the perineal area. Coexisting erosions of the other mucous

membranes (eyes, mouth) and cutaneous rash help the diagnosis. In case of

involvement of the vaginal introitus, post-inflammatory stenosis can occur; local

care several times a day is needed to prevent this.

Many dermatoses may involve the perineal area in girls. The age at which

lesions occur is very important clue for the diagnosis. In the case of congeni-

tal lesions, we should first consider infectious, malformative and genetic

diseases. The most common problem of diaper-wearing infants is primary

irritant dermatitis due to occlusion and friction; in cases of persistence, rare

diagnoses such as acrodermatitis enteropathica or histiocytosis should be

considered. It is important to distinguish between an isolated vulvitis (which

is very common) and vulvo-vaginitis. Lichen sclerosus seems to be quite a

frequent pathology in girls and diagnosis is often delayed. Tumors are rare in

childhood but, when suspected, diagnosis is urgent to treat them quickly.

Cutaneous and mucosal cultures are needed to adequately manage genital

diseases. In atypical cases where sexual abuse is suspected, we recommend a

multidisciplinary approach.
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Two decades ago, the diagnosis of premature sexual development was

considered to be simple; the conditions that were recognised were either central

precocious puberty, isolated premature thelarche or an adrenal aetiology. The

use of pelvic ultrasound and gonadotrophin-releasing hormone (GnRH)

analogue treatment was to completely alter our understanding of these dis-

orders. Pelvic ultrasound led to differentiating ovarian appearances in condi-

tions such as McCune-Albright syndrome and the variation in ovarian

maturation in premature thelarche and central precocious puberty. Failure to

respond to GnRH analogue therapy in children with precocious puberty led to

the concept of gonadotrophin-independent precocious puberty (GIPP). During

the 1980s, several variants of premature sexual maturation were described and

this was important, both for the natural history of these conditions and the

requirement for therapy. Adrenal lesions causing sexual maturation are included

in this chapter for completeness. Their diagnosis and management is consider-

ably simpler than premature sexual maturation of a gonadal aetiology.

Investigations

In the diagnosis of disorders of premature sexual maturation, there are two

investigative procedures of significance, which are simple and relatively easy to

interpret: the GnRH test and pelvic ultrasound assessment.

Pelvic ultrasound is a non-invasive technique which gives two 

important pieces of information. The uterine volume (and the endometrial 

thickness) is a measure of oestrogen secretion. The ovarian morphology

can be used as an index of gonadotrophin secretion. The initial hormonal

events of normal puberty are predominantly LH, rather than FSH, dependent.

The Prepubertal Girl
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There is a nocturnal rise in LH pulsatility and the amplitude gradually

increases. When the corresponding increase in oestrogen becomes sufficient to

induce breast development, then phenotypic puberty has commenced. However,

the endocrine events that culminated in the onset of phenotypic puberty have

been occurring for several years. Ovarian morphology changes from about

8 years of age and, in response to pulsatile nocturnal gonadotrophin pulsatility,

the ovary develops into a multicystic morphology [1]. The multicystic

morphology contains more than six follicles of 4 mm in diameter, or greater.

This morphology is different from a polycystic ovarian appearance [2]. The

multicystic ovarian appearance is a marker for the presence of pulsatile noctur-

nal gonadotrophin secretion. Thus, this ovarian morphological appearance is

always present in girls with central precocious puberty, as it is in girls with

normal puberty. Other disorders of premature sexual maturation have other

characteristic morphological appearances, but not multicystic, and these are

described in the sections below. With a progressive increase in amplitude of

gonadotrophin pulsatility, the next stage of ovarian development, after

multicystic, is the appearance of a dominant follicle, �10 mm in diameter.

The GnRH stimulation test has relatively little use in delayed puberty [3]

but is of enormous significance in investigating children with premature sexual

maturation. Girls with central precocious puberty have a dominant LH response

to a bolus of intravenous GnRH, whereas girls with premature thelarche have a

predominant FSH response. There is a broad spectrum between these two

extremes and this will be discussed under the various specific diseases below.

Certainly, without a dominant LH response, it is almost certain that there will

be no response to GnRH analogue therapy [4]. Of course, children without a

gonadotrophin response to a bolus injection of GnRH are likely to have GIPP,

which will require an alternative treatment regimen.

In the investigation of adrenal disorders, an ACTH stimulation test is

often helpful and, by measuring intermediate steroid metabolites, such as serum

17-hydroxyprogesterone, as well as urinary steroid metabolites of both cortisol

and androgen metabolism, it is possible to distinguish the specific lesion in

adrenal steroid biosynthesis.

Precocious Puberty

There are many causes of precocious sexual development and these are

probably best categorised into those that are gonadotrophin dependent and

independent (table 1). Such a classification helps both in understanding the

aetiology the condition, and also in deciding the treatment options. In central

precocious puberty, the most characteristic feature is maintenance of the
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harmony (consonance) of normal puberty. Thus, there is breast and pubic hair

development, and a growth acceleration, which all occur in exactly the same

sequence of events as in normal puberty, with the exception that this occurs at

an earlier age. In all the other variants of premature sexual maturation, this har-

mony of normal puberty is lost, namely early vaginal bleeding with minimal

breast development in McCune-Albright syndrome or breast development in

the absence of a growth spurt in premature thelarche.

In the older nomenclature, children with central precocious puberty were

described as having ‘complete’ precocious puberty, whereas those with other

variants of sexual maturation were called ‘partial’ or ‘incomplete’ precocious

puberty. Central precocious puberty is also known as ‘idiopathic’ precocious

puberty or gonadotrophin-dependent precocious puberty. The cut-off age for

the definition of precocious puberty is 8 years; precocious sexual maturation in

a girl under 8 years of age is called precocious.

Adrenal Dysfunction

Various adrenal disorders may cause premature sexual maturation.

However, this does not involve ‘gonadarche’ and so there is no breast develop-

ment. There is usually pubic and axillary hair development with associated

cutaneous manifestations of acne, behavioural difficulties and an increase in

growth rate with advance in skeletal maturation. Adrenal tumours may present

Table 1. Classification of disorders of premature sexual maturation of a

gonadal aetiology

Gonadotrophin dependent
Central precocious puberty

Idiopathic

Hypothalamic tumours/cysts

Low dose cranial irradiation

Primary hypothyroidism with elevated FSH secretion 

Tumours producing �-hCG secretion (e.g. hepatic tumours) in boys

Gonadotrophin independent
Testotoxicosis in boys

McCune-Albright syndrome in girls

Hypomelanosis of Ito in girls

Premature thelarche

Premature thelarche variant (also called slowly progressive

precocious puberty or exaggerated thelarche)

Isolated menarche
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with such symptoms, but they are usually of a rapid nature and more severe.

The clitoris is always enlarged. The serum testosterone is usually �5 nmol/l and

it is not difficult to make the diagnosis of the presence of an adrenal tumour

clinically. Imaging of the adrenal glands, initially using ultrasound but also CT,

will usually reveal the lesion.

Congenital adrenal hyperplasia, of which the commonest form is 

21-hydroxylase deficiency, usually presents in the neonatal period with

ambiguous genitalia and a salt-losing crisis. However, milder forms of congen-

ital adrenal hyperplasia may present in later childhood with virilisation. The

clitoris is almost always enlarged. The diagnosis is made using a standard

ACTH test and measuring adrenal metabolites in the blood, as well as the urine.

Simple adrenarche is a diagnosis of exclusion. This is a benign condition

where there is pubic hair development, which usually commences between the

ages of 5 and 7 years. It is self-limiting and the hair development is usually

along the line of the labia majora and not on the mons pubis (as in normal

puberty). The clitoris is normal. The growth rate may be mildly accelerated, but

this condition is not usually difficult to differentiate from an adrenal tumour or

a biosynthetic adrenal steroid disorder. Simple adrenarche is a condition and

not a disease, and requires reassurance and not treatment. The serum adrenal

androgens are only mildly elevated, either towards the top, or just above, the

normal range. However, recent data has suggested that there may be more

sinister long-term sequelae for girls with simple adrenarche and this may be

associated with the development of hyperinsulinism, obesity and polycystic

ovarian disease in later life.

Central Precocious Puberty

This is known as central, idiopathic or gonadotrophin-dependent preco-

cious puberty. The pattern of sexual development is indistinguishable from

normal puberty and investigations reveal LH predominance to a GnRH stimula-

tion test and a multicystic ovarian morphology on pelvic ultrasonography. This

may be associated with low-dose cranial irradiation [5], especially in girls and

when irradiation is given at a young age. Once the initial investigations have

indicated that the sexual maturation is gonadotrophin dependent, then imaging

of the hypothalamic pituitary region is essential. It used to be considered that

most girls with central precocious puberty had ‘idiopathic’ precocious puberty,

whereas with the availability of high-resolution CT scanning, it was appreciated

that many such girls had hypothalamic lesions which were most commonly

hamartoma [6]. Recent studies in much larger numbers from both Italy [7] and

France [8] have shown that there is a significant risk of any girl with central
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precocious puberty having a hypothalamic/pituitary tumour with sexual preco-

city being the only abnormal sign. Although reinforcing the original findings of

Cacciari et al. [6] that young girls with central precocious puberty usually have

a hypothalamic hamartoma, tumours such as astrocytoma may present with

central precocious puberty in girls between the ages of 5 and 7 years, and it is

extremely important not to miss such an underlying aetiology at an early stage

of the tumour’s growth. These findings reinforce the clinical guideline that all

girls with central precocious puberty should have neuroradiological imaging of

the hypothalamic pituitary region. It is interesting that some tumours of the

hypothalamic region, such as hamartoma, optic nerve glioma and astrocytoma,

commonly produce precocious puberty, whereas others, such as craniopharyn-

gioma, Langerhans’ cell histiocytosis and germinoma, only rarely cause

precocious puberty [9] despite involving the same anatomical site. Hamartomata

are the commonest hypothalamic tumours found in girls with central precocious

puberty. Any surgical excision which may be indicated for intractable fits, would

not cause a resolution of the precocious puberty. Interestingly, relatively high LH

concentrations, not related to an LH surge, are often an indication of the

presence of a tumour in the hypothalamic pituitary region [6].

Since 1980, older treatments with cyproterone acetate or medroxyproges-

terone have been superseded by the use of GnRH analogues. These suppress

gonadotrophin pulsatility and gonadotrophin secretion, and initially suppress

and, hopefully, regress sexual maturation. They are relatively free of side effects

and are effective. They can be given either as daily subcutaneous injections,

intranasal sprays 2–3 times a day, or by depot injections lasting between 1 and

3 months. If puberty is well advanced and there is an endometrial echo of more

than 4 mm in thickness, then it is usually appropriate to use cyproterone acetate

in conjunction with a GnRH analogue for the first 3 weeks in order to prevent

a uterine withdrawal bleed associated with the initial stimulatory phase of the

GnRH analogue’s action.

The indications for treating girls with central precocious puberty are to

suppress sexual maturation and to help with psychological difficulties. Certainly,

GnRH analogue treatment is effective for both of these sequelae, but it is also

important to have an expert psychologist available to give appropriate support.

When GnRH analogues were initially introduced, there was a promise of increas-

ing final height prognosis. However, there is no convincing evidence that there

is an improvement in final height with the exception of 1 or 2 cm. It is probable

that the reasons why it was initially considered that height prognosis was

improved was the inclusion of patients with thelarche variant (see below) into

the cohort of patients considered to have central precocious puberty. There has

been some evidence that adding biosynthetic human growth hormone to

gonadotrophin-releasing analogue therapy may improve final stature [10].
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Isolated Premature Thelarche

Premature thelarche is a benign, self-limiting condition which is charac-

terised by breast development with no other signs of sexual maturation. There

is no pubic or axillary hair development, behaviour is normal, growth is normal

and the skeletal age is appropriate. The breast development has atypical appear-

ance with relatively immature nipple development and is never more than

Tanner Breast Stage III. Breast development is usually asymmetrical and the

breasts increase and decrease in size at about 6-weekly intervals. The condition

tends to resolve after about 1–2 years and then the onset of normal puberty

occurs at the appropriate age and in the normal way. Very occasionally, vaginal

bleeding can occur. There have been some reports of women who have had

premature thelarche as a child developing large follicular cysts during their

menstrual cycles and, thereby, having reduced fertility [11]. However, this has

not been substantiated and what limited follow-up has been achieved in fur-

ther series suggests that there are no long-term sequelae [12]. Isolated pre-

mature thelarche is a relatively common condition. It is characterised by FSH

dominance and overnight gonadotrophin secretion, which is characterised by

single FSH pulses [13]. On ultrasound the ovaries are small, but often contain

large follicular cysts, which increase and decrease in synchrony with the breast

development [14].

There may well be two types of premature thelarche. The classical type

commences during the first year of life and tends to resolve by the age of 2.

There is a second form of premature thelarche, of which the age of onset is over

2 years of age and this tends to be more persistent and with a higher incidence

of uterine bleeding. In this ‘non-classical’ form of premature thelarche, it may

well be associated with progression to gonadotrophin-dependent precocious

puberty [15]. Isolated premature thelarche is a condition which is easy to

diagnose clinically and requires no treatment.

Thelarche Variant

This encompasses a spectrum of conditions, which lie between premature

thelarche and central precocious puberty. It may be difficult to distinguish from

central precocious puberty. Indeed, there is a complete spectrum of

gonadotrophin secretion in these conditions [16] between LH and FSH

dominance. This condition has been described under different names, which has

led to confusion. It has been known as unsustained precocious puberty [17],

slowly progressive precocious puberty [18], thelarche variant [4] and exagger-

ated thelarche [19]. In all these conditions, there is a similar clinical description



Precocious Puberty (Complete, Partial) 63

of breast development, which is similar to that seen in premature thelarche,

although the breast cycling is less common. There is usually pubic hair

development, so that the condition cannot be classified as ‘isolated’ premature

thelarche. However, the rate of growth is usually faster than normal, but without

an advanced epiphyseal maturation. Growth prognosis appears to be normal, or

near normal. The breast development frequently arrests and, certainly, does not

advance to full sexual maturation. Behavioural problems are unusual. The

condition only requires reassurance, but if treatment with a GnRH analogue is

attempted, it may well result in a change of sexual maturation to central preco-

cious puberty [4].

Patients with this condition of thelarche variant have often been included

in patients with central precocious puberty and analysed contemporaneously in

their response to GnRH analogue. As the growth prognosis is normal in the

thelarche variant, it may well have compromised the analysis of patients with

central precocious puberty and produced results which have suggested that

GnRH analogue therapy produces an artificially improved benefit in terms of

final height attainment. As this condition was only described a decade ago,

there are no studies about the effect into adult life and longer-term studies will

need to be undertaken.

Isolated Menarche

This is a condition where young girls have cyclical uterine bleeding

without any other signs of sexual maturation, and they have normal growth. The

natural history during childhood has been described [20] and the pattern of

gonadotrophin secretion has also been documented [21], which is predomi-

nantly FSH. A clue to the diagnosis is often obtained because of the frequency

of uterine bleeding, which is more often 6-weekly than monthly. It is important

to exclude a local labial or vaginal cause for the bleeding, and there is often

confusion about whether this is related to sexual abuse. No treatment is

available and there tends to be a resolution of the condition after 1 or 2 years.

No long-term sequelae have been described.

Gonadotrophin-Independent Precocious Puberty

GIPP occurs more commonly in boys (described as testotoxicosis) than in

girls. However, when it does occur in girls, it is due to either McCune-Albright

syndrome or hypomelanosis of Ito [22]. McCune-Albright syndrome consists

of pigmented skin lesions (often referred to as a ‘Coast of Maine’ appearance)
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and fibrous dysplasia of the bones. However, the most common presentation is

with GIPP and the characteristic skin lesions. The bony lesions often present at

a later date and the usual distribution is sphenoid and femur, but any bone can

be involved. There may be hypersecretion of numerous endocrine glands,

including the ovaries, adrenal glands, thyroid gland, parathyroids and pituitary.

Severe McCune-Albright syndrome presenting in the neonatal period almost

always presents with Cushing’s syndrome from adrenal disease [23] even before

the appearance of the classical skin lesions at approximately 6 weeks of age.

The ovarian ultrasound appearances have been characterised [24] and the

ovaries are large, cystic and usually asymmetric. Because of the gonadotrophin

independence, GnRH analogues are unhelpful and treatment should be with a

combination of drugs, including cyproterone acetate, medroxyprogesterone,

spironolactone, ketoconazole and testolactone. In severe cases, it is usually the

bone disease that predominates with both early fracturing and arteriovenous

fistulae, causing heart failure.

To summarise: Girls with adrenal causes of premature sexual maturation

are usually easy to distinguish. Premature adrenarche is common and is a diag-

nosis of exclusion. Of disorders of premature sexual maturation of a gonadal

aetiology, the commonest is isolated premature thelarche, which is usually a

clinical diagnosis. Retention of the normal harmony of puberty suggests central

precocious puberty, and this can be confirmed by an intravenous GnRH test and

pelvic ultrasound assessment. Once it has been demonstrated that a girl has

central precocious puberty, then neuroradiological imaging will be mandatory.

Treatment with a GnRH analogue both suppresses sexual maturation and

improves psychological problems. Other variants of premature sexual matura-

tion of a gonadal cause only require reassurance.
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Ovarian cysts can occur in early childhood (between 3 and 8 years of age)

but are more common in the neonatal and adolescent periods: The frequency of

functional cysts decreases in early childhood and then increases as puberty is

approached [1, 2]. During childhood, most large banal cysts are derived from

degenerated follicular cysts. These cysts are first formed by ovarian

gonadotropin stimulation and result from failure of follicular apoptosis or inter-

action with other hormonal secretion [3]. Besides functional cysts, cystic neo-

plasms may be encountered [1, 2]. Moreover, hormone-secreting cysts cause

rapid pubertal development or precocious pseudopuberty [3, 4]. In these cases,

the possibility of an autonomous ovarian cyst due to G-protein mutation in

McCune-Albright syndrome [5–7] should be considered. Ultrasonography has

been an excellent tool for detecting the presence of banal cysts in young chil-

dren and no malignancy has appeared as banal on ultrasonography or computed

tomographic scan. Management of ovarian cysts depends on the clinical signs,

the sonographic appearance and volume of the mass, and finally its persistence.

Clinical Presentations

Two types of presenting signs may suggest an ovarian cyst, or a cyst may

be asymptomatic and discovered incidentally on ultrasonography performed for

other reasons. In the case of a painful syndrome, pelvic ultrasonography con-

firms the diagnosis. In the case of an endocrine syndrome, hormonal investiga-

tions are necessary and complete the ultrasound findings.

Painful Abdomino-Pelvic Syndrome
This may be an acute or subacute syndrome of abdomino-pelvic pain

associated with non-specific signs (nausea, vomiting, urinary disorders).

The Prepubertal Girl
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Sometimes when the patient is questioned, identical episodes are found to have

occurred in the preceding weeks. In some cases, this syndrome is extremely

painful and associated with vomiting. When an ovarian complication such as

torsion or hemorrhage is feared, emergency surgical treatment is required

because adult ovarian function is endangered. The family and physician should

be attentive to repeated manifestations as they may signal recurrence;

emergency ultrasonography should always be performed. The patient may also

present vague pelvic pain associated with perceptible and visible development

of an abdomino-pelvic mass.

‘Endocrine’ Signs
The ‘endocrine’ syndrome is marked by precocious development of sexual

characteristics, which may be associated with increased growth velocity and

advanced bone maturation. Rapid breast development followed by metrorrhagia

suggests precocious pseudopuberty due to ovarian cysts. Metrorrhagia often

consists of recurrent red blood loss lasting 2–3 days. When looking for an

etiology, skin pigmentation should be sought, as the association of precocious

puberty, ‘café-au-lait’ skin spots and polyostotic fibrous dysplasia characterizes

the McCune-Albright syndrome [5, 6].

Diagnostic Arguments

Pelvic Ultrasonography
Pelvic ultrasonography is central to the management of ovarian cysts.

Classically, it is carried out by a suprapubic approach with a full bladder, which

allows study not only of the cyst but of all the internal genital organs. An analy-

sis of the cyst itself indicates the size, shape and even volume by measurement

of the three diameters, the thickness and regularity of the wall and the nature of

the cyst content. An anechogenic, purely liquid image with a thin, regular wall

is in favor of a functional cyst (fig. 1, 2). Volume measurement is a basis

for surveillance and for the decision of possible needle aspiration [8].

Ultrasonography is then indispensable for topographic localization to guide

aspiration. An image which is not purely liquid raises problems of differential

diagnosis. If the child is symptomatic, there may be a cystic complication such

as hemorrhage or ovarian torsion. The mass may be a tumor with a cystic com-

ponent, raising the problem of its benign or malignant nature. Certain morpho-

logical signs are informative: volume of the tissue component, wall thickness,

growths, and rigid septations with angulated junctions. Morphological color

Doppler and pulsed Doppler spectral imaging study may also be useful [9],

since these techniques provide information on the vascularization of the mass,
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for example, by differentiating the avascular but echogenic content of a hemor-

rhagic cyst from hypervascularized tumoral tissue. At a later stage, ultrasonog-

raphy is used to investigate the condition of the contralateral ovary and the

appearance of the uterus, its dimensions and endometrium. This information is

indispensable for therapeutic management.

In the child and adolescent, ultrasonography is limited by the impossibil-

ity of using a vaginal approach. However, suprapubic sonography is generally

sufficient for appropriate diagnosis and therapeutic management of ovarian

cysts. Recourse to other imaging techniques (CT, MRI) is justified essentially

Fig. 1. Functional cyst of the right ovary: purely fluid appearance, anechogenic and

homogeneous with a thin, regular wall.

Fig. 2. Complex cyst: heterogeneous, septate appearance. The predominantly fluid

component and the curved, pliable septations are in favor of a complicated benign cyst 

(intracystic hemorrhage in the process of resorption).
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in two circumstances: confirmation of the multitissular nature (fat, calcifica-

tion) of a dermoid cyst and assessment of the extent of a mass that is tissular

rather than liquid and suspected of being malignant [10, 11].

Hormonal Investigation
Plasma measurement of sex steroids (estradiol, testosterone and andro-

gens) and basal or stimulated levels of the gonadotropins LH and FSH must be

done in any endocrine syndrome.

Estradiol hypersecretion, associated with undetectable levels of LH and

FSH that do not respond to stimulation after an LHRH test, confirms the

peripheral origin of the autonomous independent gonadotropin secretion and

suggests a secretory ovarian tumor [12, 13]. It is also useful to assess the secre-

tory capacity of a cyst by measurement of estrogens and androgens in the aspi-

ration fluid during the procedure or during percutaneous aspiration.

Tumor Markers
Tumor marker measurement is a useful diagnostic aid in lesions that are

difficult to analyze by ultrasonography and in surveillance after tumor removal

[14]. Certain markers are specific for tumors with an embryonic component, such

as �-fetoprotein in embryonic carcinomas and immature teratomas. �-Human

chorionic gonadotropins (�-HCG) are more specific markers of choriocarcino-

mas and dysgerminomas [14, 15]. Elevated levels in pseudocystic tumors indicate

a neoplastic component secreting various protein markers according to tumoral

origin [14]. However, we must stress the difficulty of interpreting CA-125 levels

measured either in peripheral blood or in the cyst fluid after aspiration, as these

levels may be high in functional cysts. Such measurements are more generally

used in adult women [16, 17].

The Various Etiologies

Hormonal Activation or Interaction

Central Pituitary Involvement: Transient or Persistent Activation?
Small asymptomatic cysts are a common finding in young girls. Large cysts,

although less common, may not always be associated with abnormal sexual

development. Occasionally, these cysts may enlarge and continue to produce

estrogen, resulting in pubertal development. The incidence of ovarian cysts is

very low, �5% in females between birth and age 8, and small cysts are more

frequent than large cysts [18]. In a retrospective analysis [18], 1,818 ultrasound

studies in prepubertal girls were examined: only 99 patients (4.5%) presented
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ovarian cysts. Small cysts of �10 mm (average 2–3 mm) were found in 82 of

these patients (83%), large cysts of �20 mm were found in 17, and only 5 of these

17 patients presented pubertal development. The onset of pubertal signs can be

transient, with breast development increasing during ovarian cyst formation and

decreasing with spontaneous resolution [18, 19]. Unilocular cysts �50 mm may

be followed conservatively with ultrasonography until regression. The risk of

torsion increases with a diameter �50 mm and with rapid progression.

On the other hand, in premature thelarche, FSH-predominant pulses induced

an increased prevalence (two- to three-fold) of detectable ovarian microcysts of

small diameter, �10 mm [20]. Therefore, when larger cysts are due to persistent

precocious puberty, ultrasonographic measurement of uterine and ovarian volume

offers a reliable means of distinguishing between isolated premature thelarche and

central precocious puberty [21]. In a review of 26 girls with ovarian cysts, Towne

et al. [22] reported that only 4 of the 26 presented persistent isosexual puberty. In

precocious puberty, clinical signs such as breast development and pubic pilosity,

accelerated growth velocity and advanced bone maturation are evident [3]. This

situation is rare and the ovarian cyst must be removed, with hormonal investiga-

tions programmed a few weeks later to evaluate hormonal status and differentiate

between transient pseudopuberty, which is generally gonadotropin-independent,

and true onset of central precocious puberty [3, 19]. These investigations associate

an LHRH test and sampling for estradiol measurement [23, 24]. At the present

time, if the hormonal results confirm the onset of central pubertal activity with an

LH peak after LHRH stimulation, we propose cerebral pituitary MRI and treat-

ment with GnRH analogue [25].

Pseudopuberty due to an Autonomous Cyst
McCune-Albright Syndrome. The best known type of precocious pseudo-

puberty with recurrent ovarian cysts is McCune-Albright syndrome, which

occurs in early childhood [5, 6]. It is manifested by metrorrhagia and rapid breast

development in small girls between 2 and 5 years. On questioning, it is not rare

to learn of an identical but briefer episode in the preceding months [26]. Pelvic

ultrasonography establishes the diagnosis by identifying an ovarian cyst and signs

of estrogen impregnation of the uterus. This is peripheral or pseudopuberty, which

is confirmed by hormone measurements (elevated estradiol, undetectable LH and

FSH levels which do not react to an LHRH test). These cystic lesions may per-

sist, exposing the child to recurrent metrorrhagia; they may also resorb within a

few weeks or become complicated by adnexal torsion or hemorrhage [26, 27].

The decision to intervene using ultrasound-guided percutaneous aspiration or

surgically by laparaoscopy is made according to the individual case [8, 26].

McCune-Albright syndrome is a sporadic disorder, characterized by diffuse

anomalies all due to constitutional activation of the Gs-adenylate cyclase-cAMP
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transduction system [7]. When the ovary is affected, an estradiol-secreting cyst

is produced, in contrast with very low LH and FSH levels that do not respond to

stimulation [12, 13]. Recurrent episodes of metrorrhagia due to the development

of an ovarian cyst are strongly indicative of this etiology [26, 27]. The difficulty

lies in confirming the diagnosis when the cysts remain isolated, with no bone

involvement, café-au-lait spots or other endocrine disorder [26, 28, 29].

The other manifestations, whether bone or cutaneous, may appear several

years later, as in our clinical experience, where the initial picture has shown few

symptoms with bone and cutaneous signs detected several years later [26, 27].

It is thus important to confirm the diagnosis by molecular studies to search for

activating mutations of Gs � proteins, which are rarely positive in blood sam-

ples. This search can be done in all affected tissues and on ovarian cell samples

obtained after cyst fluid aspiration or directly from the cell wall [26, 30, 31].

Discovery of this mutation in patients with isolated recurrent ovarian cysts

raises the dual problem of treatment in the child and long-term surveillance

[32]. This is a gonado-independent form of puberty and the usual puberty

inhibiting treatments are ineffective [33]. Only aromatase inhibitors seem to

have a certain efficacy [34].

Other Endocrine Affection
Acquired Infantile Hypothyroidism. During childhood, the onset of signs

of hypothyroidism may be very insidious and they may follow their course for

several months before diagnosis. Some pictures are atypical. Gordon et al. [35]

described the case of a girl with metrorrhagia associated with rapid pubertal

development. Pelvic ultrasonography showed large polycystic ovaries.

Percutaneous aspiration of the ovarian cysts together with the institution of

thyroid replacement therapy led to regression of the cysts and pubertal signs.

The same anomalies have been described in the adult with bilateral ovarian

cysts. In this case, they are due to interaction between elevated TSH levels and

the ovarian FSH receptor.

Adrenal Disorder. Excessive steroid production by the adrenal glands may

stimulate small ovarian cysts to develop into large cysts capable of causing

gonadotropin-independent precocious puberty, as has been reported in young

girls with rapid sexual development. The signs decrease with cyst removal.

However, serum 17-hydroxyprogesterone responses to ACTH seem to be in

favor of non-classical forms of 21-hydroxylase deficiency [36, 37]. The patho-

genic hypothesis is that the adrenal gland might be the source of the increase in

steroid sulfates (SDHA). In turn, these steroids could be converted into estro-

gens by the small follicular cysts that occur as a normal developmental process.

Estrogen could stimulate cyst growth and increased gonadotropin-independent

estrogen production [36].
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Ovarian Neoplasms

Benign Teratomas
Dermoid cysts are the most frequent neoplasms in childhood, with the mean

age of diagnosis being 10 years. These are benign germinal tumors that develop

slowly but they may become very large. Ultrasonography shows their hetero-

geneous appearance with a solid cystic component containing ectodermal tissue

(skin, hair, dentin) and calcifications which are also clearly visible on plain radi-

ographs. Treatment consists of cystectomy and careful examination of the con-

tralateral ovary. Monitoring by ultrasonography is continued for several years.

Juvenile Granulosa Cell Tumors
These tumors, which develop during childhood, derive from granulosa

cells and tend to be of low malignity. These neoplasms manifest by precocious

pseudopuberty and most of them have mixed components, both solid and liquid

[38]. Purely cystic tumors are principally virilizing granulosa cell tumors

[38, 39]. They secrete estrogens or androgens, which accounts for the rapid

appearance of pubertal signs and metrorrhagia [40]. They are generally benign

and treatment is surgical excision [41]. Postoperative follow-up consists of

ultrasonography and measurement of anti-Müllerian hormone (AMH) and

inhibin, which are specific markers of this type of tumor. Greatly decreased

postoperative levels are a criterion of cure, whereas an increased level raises the

fear of recurrence [40].

Other tumors such as sex cord-stromal and mixed germ cell tumors are very

rare in childhood. They have been reported in girls with isosexual precocity, but

the ultrasonographic appearance is very different with heterogeneous and solid

components.

Management (fig. 3, 4)

If a cyst is totally anechogenic, all teams agree that the patient should be

monitored for a period ranging from 4 weeks to 6 months [42, 43]. Control

ultrasound studies done 2 weeks after diagnosis and then at monthly intervals

enable assessment of any change in volume. If there is any clinical or ultra-

sonographic change or if the cyst persists for more than a reasonable period of

observation, excision must be planned as it may be an organic, fluid cyst such

as a serous cystadenoma or a dermoid cyst [1, 2, 42, 43].

If adnexal torsion is suspected or if the cyst is heterogeneous, emergency

surgery should be performed (see chapter: Ovarian masses in adolescent girls)

[1, 2].
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The presence or recurrence of a secretory cyst suggests McCune-Albright

syndrome and every effort must be made (aspiration or surgery) to obtain diag-

nostic evidence by molecular biological analysis; long-term surveillance is also

necessary in this case (bone and other endocrine expression). Granulosa cell

tumors are very rare and the initial presentation associates precocious pseudo-

puberty with a heterogeneous mass. Treatment is surgical.

Conclusion

Cysts in the prepubertal period are rarer than in the neonatal and pubertal

periods. When found, small cysts (�10 mm) without pathological significance

are most common. Cancerous cysts are very rare. Radiologic data confirm the

presence of calcifications in benign teratoma. Precocious pseudopuberty with

recurrent ovarian cysts evokes the diagnosis of McCune-Albright syndrome and
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Fig. 3. Cyst management between pelvic pain.
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it is necessary to analyze the Gs � gene in cystic ovarian tissue. The finding of

this mutation is of importance for long-term follow-up.
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Child sexual abuse (CSA) has been and continues to be a diagnostic

challenge. Only for little more than two decades has medicine been involved in

the diagnosis, treatment and management of sexually abused children and ado-

lescents. CSA is no longer ‘another hidden pediatric problem’ as Kempe [1978]

stated more than 20 years ago. In the USA and – to a lesser extent – in Great

Britain, many physicians have integrated knowledge about the recognition of

CSA into their medical education and practice. A great number of specialized

referral centers evolved and developed a significant expertise in evaluating

abused children in a qualified and non-traumatizing manner.

A number of recent reports have summarized the results of numerous studies

and research and of the accumulating clinical experience. They have also

described the shortcomings and limitations of our current knowledge and out-

lined the emphasis of further research [Bays and Chadwick, 1993; Navratil, 1995,

1997; Herrmann et al., 1997, 2002; Kerns, 1998; Atabaki and Paradise, 1999].

The American Academy of Pediatrics has published guidelines to facilitate the

management of CSA for healthcare providers [AAP, 1999, 2001a]. A couple of

recently revised handbooks and a very instructive CD-ROM atlas give an excel-

lent overview of all aspects of medical involvement in CSA evaluation [Finkel

and De Jong, 2001; Finkel and Giardino, 2002; Heger et al., 2000; McCann and

Kerns, 1999; Hobbs et al., 1999a; Monteleone and Brodeur, 1998; Reece and

Ludwig, 2001].

The situation in most countries in Europe seems to be far less satisfying,

concerning pediatrics as well as gynecology, not speaking of general practice
(for Germany: Herrmann [1999]). We feel an urgent need for all physicians

The Prepubertal Girl
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caring for children to develop a basic understanding of behavioral and physical

indicators of CSA. Furthermore, the need for specialized referral centers is

evident. Child abuse examinations should preferentially be performed by

specialists in pediatric and adolescent gynecology. Nevertheless, even those

specialists will need supplementary qualification and training in the evaluation

of sexually abused children and adolescents. The same goes even more for gen-

eral pediatricians and gynecologists who engage in this specialty. Given the

inherent risk of both under- and overdiagnosis of CSA, both with devastating

consequences for children and their families, a thorough understanding of the

medical approach is crucial. Performing medical examinations requires sound

knowledge about the specifics of anogenital findings in abused and non-abused

children as well as knowing the potentials and limitations of medical diagnosis

in CSA [Adams, 1999]. This knowledge needs to be contributed and blended

into a multiprofessional approach. Especially in Europe, physicians frequently

still need to find and define their role within the child protection system. In

contrast to the emotional and often unqualified public debate on CSA, medical

professionals have a significant responsibility to contribute a rational and

objective approach to the multidisciplinary assessment, diagnosis, management

and treatment of sexually abused children and adolescents [‘Cool science for a

hot topic’ – Kerns, 1989]. Nevertheless, CSA is an emotionally disturbing and

troubling event even for medical professionals and requires emotional balance

and commitment. The first step to the diagnosis of CSA and of utmost impor-

tance is being aware and acknowledging that the problem exists. Recognition of

sexual abuse requires a high index of suspicion and familiarity with the histor-

ical, physical and behavioral indicators of abuse.

General Considerations on CSA

Although there is no universal definition, sexual abuse is generally defined
as the involvement of developmentally immature children or adolescents in

sexual activities that they do not fully comprehend, to which they are unable to

give informed consent and that violate social taboos of family or other adult-

child relationships. Adults take advantage of the power and age differential

which removes meaningful consent. The adult’s intention to use children for his

(or her) sexual arousal and gratification is an important element of the defini-

tion. Other definitions describe the unwanted, manipulative and exploitative

character of the interaction and recognize the importance of age difference

(mostly 4–5 years). Developmental asymmetry and the use of coercion differ-

entiate abuse from normal sexual play [Kempe, 1978; AAP, 1999; Hobbs et al.,

1999a; Friedrich et al., 2001; Finkel and De Jong, 2001].
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Sexual abuse includes a spectrum of sexual activities ranging from non-

touching to invasive penetrative abuse. In contrast to the general public opinion

CSA is mostly a chronic sexualized relationship over months and years

between fathers, step-fathers, other relatives or known individuals and the child.

Abuse may start in early childhood and continue into adolescence.

Strangers as offenders make up approximately 10% of all cases. These

occurrences tend to be rather single events and often are more accurately char-

acterized as ‘sexual assault’. Most of sexual abuse is committed by men

(approx. 90%), with higher numbers of female perpetrators when boys are

victimized (up to 25%). At least 20–25% of perpetrators are juveniles. This

underscores the importance of early intervention including perpetrator treat-

ment. Probably this is the most effective measure of prevention of further abuse

of other children. Offenders appear to be ‘normal’, socially well-adapted people

essentially of all social backgrounds. Many, but not all, have been sexually

abused as children, and many abuse more than one child.

Victims are girls in 70–80% of the subjects including all age groups,

peaking in the prepubertal school age. Adolescents make up at least 25% of

sexual abuse victims and tend to be victimized by peers (‘date rape’). Lower

socioeconomic status is not consistently demonstrated in the research and

may be caused by assessment bias. However, unstable social conditions may

predispose a child to sexual abuse. Single-parent homes and step-parents

seem to be significant risk factors [Finkelhor, 1994; Leventhal, 1998; Finkel

and De Jong, 2001]. Although not reported in all studies, developmentally

disabled or handicapped children appear to be at higher risk for sexual abuse

particularly when the disability affects communication [Elvik et al., 1990;

AAP, 2001b].

Current research indicates a prevalence of CSA way in the percent range.

That makes CSA for example far more prevalent than all malignancies in

childhood together (for Germany: 0.2% – Gutjahr [1993]). Finkelhor [1994]

summarized 19 prevalence studies and concluded that a prevalence of 15–20%

of women and 5–10% of men having experienced sexual abuse as children

would be a reasonable conservative estimate. Incidence studies do not report

the true occurrence, but only those cases that are recognized. Substantiated

reports of CSA to US American Child Protection Agencies increased dramati-

cally from 6,000 to 132,000 from 1976 to 1986, being relatively stable until

1994 and declining since then for unknown reasons [Leventhal, 1998; Atabaki

and Paradise, 1999; Jones and Finkelhor, 2001; Finkel and Giardino, 2002].

Because of possible devastating short- and long-term effects, CSA has

marked but varying effects on children’s health and well-being. A large variety

of short-term behavioral abnormalities and symptoms have been reported as

indicators and presenting symptoms of CSA. They include nearly all emotional,
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psychosomatic, self-destructive and anti-social behaviors in children and

adolescents, focusing on age-inappropriate sexualized behavior, especially

when coercive. However, there is no single diagnostic criterion or specific

syndrome within the variety of symptoms which proves CSA by itself. A basic

understanding of normative sexual behavior is important to distinguish normal

and abnormal sexual play and activity. Inadequate sexual behavior should be

interpreted as indicator but not as proof of CSA and its absence does not rule

out abuse.

Masked presentations of CSA are common and include the whole range of

psychosomatic disorders, with gastrointestinal complaints being most prevalent

in younger and chronic pelvic pain in older victims. Feelings of guilt, shame,

isolation, lowered self-esteem, criminal behavior and self-injuring behaviors

are prevalent among victims of abuse [Hunter et al., 1985; Beitchman et al.,

1991, 1992; Berkowitz, 1998; Koverola and Friedrich, 2000; Friedrich, 1998;

Friedrich et al., 1998, 2001; Drach et al., 2001]. The abnormal behavior

frequently is an important coping mechanism of the victim, well described by

Summit as ‘Child Sexual Abuse Accommodation Syndrome’ [Summit, 1983].

The difficulty in evaluating a history and the non-specific complaints of an

individual has been widely discussed in the psychosocial literature [Jones and

McGraw, 1987; Everson, 1997].

CSA is associated with substantial increased risk of subsequent

psychopathology. Several factors contribute to the great variety of long-term
outcomes of victims of former CSA from severe to asymptomatic. Sexual

abuse varies significantly in severity and extent, the amount of physical force

used, the relationship with the offender, frequency and duration of the abuse,

the age of the child, preexisting psychosocial problems and positive or nega-

tive effects of professional intervention. Other important factors that influence

the outcome are preexisting adverse psychological circumstances, coexisting

physical abuse or neglect in terms of additional vulnerability potentially

compensated by resilience factors (intra- or extrafamilial support) [Paradise

et al., 1994].

A variety of reports have highlighted mental health problems (e.g. depres-

sion, suicide, multiple personality disorders, post-traumatic stress disorder,

eating disorders, anxiety disorders, substance abuse), physical health problems

(e.g. functional gastrointestinal disorders, chronic pelvic pain, dysmenorrhea),

and psychosexual dysfunction (e.g. sexual dysfunction, promiscuity, adolescent

pregnancy, re-victimization, prostitution). Interpersonal, close relationships are

often difficult for abuse victims. They tend to have problems with issues of

control, anger, shame, trust, dependency and vulnerability [Beitchman et al.,

1992; Berkowitz, 1998; Dickinson et al., 1999; Koverola and Friedrich, 2000;

Molnar et al., 2001].
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General Considerations on Medical Aspects of CSA

The majority of abused children show no physical evidence. The frequency

of normal findings varies from 23 to 94%, based on differences in definition of

abuse and findings [Adams et al., 1994; Bays and Chadwick, 1993; De Jong and

Rose, 1989; Kellog et al., 1998; Bowen and Aldous, 1999]. A meta-analysis by

Bays and Chadwick [1993] reported normal findings in more than 50% of

abuse victims. In a study by Adams et al. [1994] with the subtitle ‘It’s normal

to be normal’, the authors examined 236 children with perpetrator conviction

for sexual abuse who had normal genital examination findings in 28%, non-

specific in 49%, suspicious in 9%, and abnormal findings in 14%. In case of

perpetrator confession of penile-vaginal penetration, still 39% of the victims

presented with normal findings in another report [Muram, 1989a]. In a recent

study by Berenson et al. [2000], only 2% of 192 girls between 3 and 8 years who

reported digital-vaginal or penile-vaginal penetration had hymenal transections,

perforations or deep posterior notches. The majority of girls were not examined

acutely however. Heger et al. [2002] examined 2,384 children and found normal

exams in 95% of children who had disclosed and in 92% in girls who reported

penetration.

The most important reason for the paucity of abnormal findings is the

nature of the abuse itself. Frequently it does not involve physical contact suffi-

cient enough to produce physical sequelae (fondling, oral abuse, masturbation,

pornographic photography and others). Therefore the ‘absence of evidence is

no evidence of absence’ (of abuse). Furthermore, smaller children often do not

have sufficient knowledge about their anatomy in order to appropriately

describe what exactly has occurred. The may interpret any diffuse pain in the

anogenital area as invasive or penetrative. There are no data at which age chil-

dren are developmentally capable of differentiating ‘on’ from ‘in’. Medically,

‘penetration’ is defined as the introduction of an object beyond the hymenal

membrane into the vagina. In a jurisdictional view however, even slight

penetration between the labia majora constitutes the legal term ‘penetration’.

Finally, the outcome and traumatizing nature of CSA is not primarily affected

by the fact if penetration has occurred or if medical signs of trauma are evident

[Finkel and De Jong, 2001; Finkel and Giardino, 2002].

A significant difference exists between CSA and rape and contributes to the

diagnostic difficulties. Children are seldom forcibly raped and in the majority of

cases force and restraint are not used. Therefore only some children have obvi-

ous sequelae caused by more serious injuries. And those who do, seldom present

acutely so that the retrospective interpretation of healed trauma constitutes the

major difficulty in evaluating these findings. Those children and adolescents

who are victims of stranger assaults or rape will rather present acutely with
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evident findings, due to familial support and immediate action taken. Acute

findings are easier to document but children seldom disclose in this phase.

Besides the absence of findings due to a physically non-traumatizing abuse,

the enormous potential of rapid and often complete healing of most anogenital

injuries contributes to the paucity of specific findings. In selected cases, even

transections of the prepubertal hymen have been demonstrated to heal to

integrity. A single incomplete hymenal rupture may heal as early as 9 days after

trauma. More typically though, complete transections to the base of the hymen

lead to permanent disfigurations of the hymenal membrane in form of a cleft or

concavity [Teixeira, 1981; Bays and Chadwick, 1993; McCann et al., 1992;

McCann, 1998; Finkel and De Jong, 2001; Finkel and Giardino, 2002].

The frequency of findings related to abuse will also depend on variables

inherent to the healthcare system: qualification and willingness of the examiner

to acknowledge CSA as a possible differential diagnosis, the timing of the exam-

ination, qualified and empathetic preparation of the child (in order to obtain

consent and cooperation), a good lighting source, good documentation for peer

review or second opinion and to a smaller amount the availability of technical

support (generally a colposcope for magnification, lighting and documentation).

Potentials and Limitations of the Medical Approach

As a normal physical examination is frequent in victims of CSA, the forensic

aspect of the evaluation cannot be the primary or exclusive goal. A medical

approach to CSA has to reflect the potentials but also the limitations and possible

risks of the medical evaluation. It is crucial that the needs of the child have

absolute priority over the desire to collect forensic evidence. The physical exam-

ination of sexually abused children has the potential to be an emotionally invasive

and distressing procedure (‘re-victimization’) if not performed in a qualified and

empathetic manner. Although scientific data to support this view is lacking, the

possibility is evident and appears to be a concern for referring non-medical pro-

fessionals, possibly influencing referral patterns and selection of patients for med-

ical evaluation [Bowen and Aldous, 1999]. This again underscores the paramount

importance of interprofessional communication and cooperation. An essential pre-

requisite of examining possibly abused children in a non-traumatizing manner is

to avoid any force or coercion. The experience of specialized child protection

centers indicates that well-documented examinations help to avoid repetitive

examinations and thereby may even prevent further potential trauma.

The emotional response to the medical examination is probably not only

influenced by factors inherent to the examination situation itself, but also by

multiple other variables, such as preexisting factors (e.g. general anxiety, previous
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experiences with the medical system, the age and developmental status of the

child) and on the other hand the characteristics and severity of the abuse

[Finkel, 1998; Britton, 1998]. Several studies with small samples and the

impression of experienced experts in the field indicate that most children seem

to cope well with the examination [Lazebnik et al., 1994; De San Lazaro, 1995;

Steward et al., 1995; Gully et al., 1999; Waibel-Duncan and Sandler, 2001;

Palusci and Cyrus, 2001].

Children who have disclosed sexual abuse should be evaluated for injuries,

anogenital infections, sexually transmitted diseases or pregnancy and treated

accordingly. Because a majority of abused children have an altered and dis-

torted body image [Joraschky, 1997] it is of paramount importance to reassure

the child that its body is normal, physically undamaged, and intact or that it will

heal. Doctors, especially pediatricians, who define disease or well-being in

other medical settings are powerful authorities in this respect. They can help to

relieve feelings of physical abnormality and initiate the process of recovery

(‘primary therapeutic aspect of the medical examination’). Thus the medical

examination has an enormous potential to incorporate a therapeutic message

into the diagnostic procedure.

In cases of suspected CSA, the cooperation with other professions is cru-

cial. The medical examination may contribute valuable aspects to a multidisci-

plinary approach. Due to evident reasons mentioned above however, a medical
examination can never exclude the possibility of CSA. Therefore, child protec-

tion professionals need to know each other and cooperate in mutual respect.

They also need to know their respective potentials and limitations. Medical

involvement in CSA cases does not only depend on the clinicians’ engagement

and skills but also in the confidence the child-protection and law-enforcement

system develops in the clinician [Finkel and De Jong, 2001].

History

History-taking should avoid further trauma to the child and still gain a

maximum of information. Depending on a possible previous historical evalua-

tion it is not always necessary to repeat questioning on all details of the abuse,

which is often difficult and embarrassing for the child. In some cases however,

information on the specifics of what has happened will contribute to interpret-

ing physical signs in the light of history. It is advisable to take a separate history

from the child and the caretaker if possible. A gentle and open attitude of the

examiner and a quiet and accepting atmosphere are essential. The use of

anatomically correct dolls is controversial and should be reserved only to very

experienced examiners in this field [Leventhal et al., 1989].



Herrmann/Navratil 84

History-taking should also be interjected with certain therapeutic

messages like ‘it was good to tell’, that many children experience abuse, and

that children are never responsible for the abuse. Questions directed to the child

should be simple, non-leading and not suggestive of the answer. Scrupulous and

verbatim documentation is crucial for further court proceedings and the credi-

bility of the child [Levitt, 2000; Finkel and De Jong, 2001; Horowitz, 1987]. In

selected cases, children may disclose sexual abuse during the medical exam-

ination, for instance if they are asked if someone has ever touched them ‘in this

area’ while the anogenital examination is performed [Palusci et al., 1999].

Physical Examination

The preparation and conduct of the physical examination of sexually abused

children requires ‘time, patience and a gentle manner…’ [Horowitz, 1987].

Appropriate timing of the examination is the first step. Most examiners

agree to perform immediate examinations due to forensic reasons if the alleged

contact took place less than 72 h ago. The same goes for acute bleeding anogen-

ital injuries. Due to typically delayed disclosure, most examinations are non-

emergency. The issue of sedation or anesthesia for the examination remains

controversial. Although some argue in favor because of a reduction of immedi-

ate stress, it is not routinely warranted. General anesthesia is usually required

in cases of acute bleeding anogenital injuries [Harari and Netzer, 1994; Rogers

and Murdoch, 1994; Sury, 1994; Hogan, 1996; Leventhal, 1998].

Anticipating and addressing children’s fears concerning the medical exam-
ination are crucial for a successful exam. Younger children rarely have prob-

lems with issues of shame. They rather are fearful of painful and unknown

procedures. Any form of force or coercion is strictly contraindicated. The child

should be given as much choice as possible in the procedure to ensure a sense

of control. It is important to explain all steps of the examination in an age

appropriate terminology. The child should be reassured that the purpose of the

examination is to check if everything is ‘alright’, that it is healthy and ‘okay’.

Clinical experience indicates that at least for prepubertal children the style and

gentleness of the exam are far more important factors for the emotional impact

than the gender of the examiner [Horowitz, 1987; Lazebnik et al., 1994;

Leventhal, 1998].

The sense of control may be enhanced by examining a ‘fearful’ doll which

expresses all the potential fears which children might have in this situation.

Asking the child to help the doctor examine the doll lets them anticipate their

own examination, gain a sense of control and power and actively cope with their

own fears by comforting the doll [B. Herrmann, personal observations].
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Even for non-pediatricians, a complete head-to-toe examination is manda-

tory. It should always precede the anogenital examination in order not to focus

on the anogenital area (like the abuser has done). The implicit message is that

the whole child is important. It also allows estimating the developmental stage

and avoids missing extragenital signs of sexual or physical abuse.

The anogenital examination in cases of suspected sexual abuse of the

prepubertal child is principally an external visualization by varying techniques

of separation, traction and positioning. It does not require anal or vaginal

palpation or the use of specula. In adolescents the use of specula is appropriate

but not mandatory. Stirrups may be used in older consenting children, while

often increasing unfamiliarity and fear in younger children [Emans, 2000;

Horowitz, 1987; Finkel and De Jong, 2001].

The genital examination begins in the most comfortable and least fright-

ening position, the supine position with abducted legs (‘frogleg position’).

Especially younger children may prefer to be examined on the caretaker’s

lap. The separation technique of the labia majora allows an overview over the

external genital structures. The traction technique is the mandatory next step

and markedly improves visualization and opening of the hymenal orifice, espe-

cially when redundant hymenal tissue is present. In this technique the labia

majora are grasped between thumb and index finger exerting slight traction

down and outwards. Meanwhile, most examiners agree to routinely include the

prone knee-chest position into the examination except in those cases when visu-

alization in the supine position is complete and satisfactory. In cases with

unclear or suspicious findings in the supine position, the knee-chest position is

invaluable as it markedly improves unfolding of the hymen due to gravity. The

examiner’s hands rest on the buttocks with thumbs pointing inwards and

slightly pulling upwards and laterally. The persistence of suspicious findings in

the knee-chest position improves their validity. Also the visualization of the

inner vagina up to the cervix can be achieved without specula in a significant

number of cases. Children who have experienced anal penetration may feel

uncomfortable and frightened in this position. The response and affect of the

child have to be carefully monitored when requesting this position [Finkel and

De Jong, 2001].

The inspection of the anus is mandatory and can be performed in the prone

knee-chest position or in the left lateral decubitus position. The latter is prefer-

able in boys who tend to be abused anally [Horowitz, 1987; McCann et al.,

1990a; Emans, 2000].

Pubertal children are preferably examined in the lithotomy position.

Visualization of the redundant pubertal hymen can be difficult. Running behind

the inner aspect of the membrane circumferentially with a moistened cotton

swab can help to identify traumatic changes of the hymenal rim.
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Explaining each step of the examination and talking with the child

throughout the examination on non-abuse-related issues, or motivating the

child to tell a story, allows the child to relax. This enhances cooperation and

improves visualization by less muscular tension to the genital tissues [McCann

et al., 1990a]. Generally, all visualization and photo documentation should be

done before taking swabs. The unestrogenized prepubertal hymen is very

sensitive. In cases when screening for sexually transmitted diseases is indicated,

the use of small urethral swabs which are moistened with sterile saline helps to

avoid a potentially painful contact with the hymen. Large cotton swabs should

be avoided in prepubertal children. Alternatively a small urethral catheter can

be used to irrigate the posterior portion of the vagina with a small amount of

saline which then is aspirated again for further processing.

The colposcope is nowadays frequently used for the external visualization

of the anogenital area of possibly abused children and adolescents. Mostly

equipped with a 35-mm camera or a video system it enhances visualization by

incorporating a powerful lighting source, fixed or variable magnification and

the possibility of accurate documentation. Photo or video documentation of all

abnormal findings allow preservation of visual evidence, later detailed review-

ing and discussion of findings and a second opinion or peer review. It also lays

the foundation of any research and is an excellent tool for education of students,

residents and colleagues. Documented visual evidence may be presented in

court and may help to avoid potential further emotional trauma by repeated

examinations. Although colposcopy improves the incidence of positive findings

only slightly and the unaided examination is sufficient in most cases, it has

become a valuable tool in the evaluation of possibly abused children [Teixeira,

1981; Muram and Elias, 1989; Muram et al., 1999; Adams et al., 1990; McCann,

1993; Finkel, 1998].

Forensic Evidence Collection and Interpretation
Forensic evidence is infrequently found in CSA cases due to reasons

discussed earlier (delayed disclosure, etc.). However, in selected cases the

medical expert in child abuse may be asked for a competent forensic work-up in

an acute assault which is usually done at the same time as the physical exam-

ination. This requires coordinating specific details of collection, labeling and

packaging with the forensic laboratory. Handling of the specimens must be

documented with scrutiny to maintain the chain of evidence. Pregnancy and

sexually transmitted diseases have forensic significance but are usually not

classified in this category.

The decision to perform a forensic exam mainly depends on the time of

presentation after the assault. The recommendation of a 72-hour time frame is

based on experience in adult victims that semen, seminal fluid and other products
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are rarely recoverable after this time. In spite of certain limitations, exceptions

and little research in abused children this serves as a reasonable compromise.

A recent study by Christian et al. [2000] however did not find any positive

swabs for sperm or semen later than 9 h post-contact in 273 children. No foren-

sic evidence was collected after 24 h except for the clothing or linens of the

children. Christian et al. concluded that guidelines for forensic evaluation of

adult victims may not be appropriate for children.

Sperm may be present on a wet mound for only 0.5 h, in the adult vagina

for 12–20 h, rarely up to 48–72 h, in the cervix up to 5 days. Survival time of

sperm in the prepubertal vagina is significantly shorter. Dead or immotile

sperm is detectable longer. Dry specimens however are quite stable and sperm

in stains has been detected up to 12 months [Finkel and De Jong, 2001].

The Wood’s lamp or ultraviolet light has traditionally been recommended

to identify semen on a victim’s skin. Recent research has shown significant

limitations and shortcomings: semen and urine were not distinguishable, urine

fluoresces considerably longer, and a number of child care products will equally

fluoresce undistinguishable from semen [Gabby et al., 1992; Santucci et al.,

1999]. Keeping these limitations in mind the Wood’s lamp may serve as a

screening aid where to take swabs from a victim’s body.

The marked elevation of acid phosphatase in the vagina indicates sexual

contact within 24–48 h, but it may also turn to normal within 3 h in some cases.

p30, a semen glycoprotein of prostatic origin, and MHS-5, an antibody against

a vesicle protein, are male-specific and improve sensitivity markedly. Negative

results of all tests do not exclude sexual abuse however.

Semen, blood, saliva, body hair and other materials found on the victim

may help to prove the identity of the offender by several methods. They include

ABO blood group antigens, subtypes of the enzyme phosphoglucomutase, the

enzyme peptidase A and most sensitive DNA profiling. Bite mark identifica-

tion by a forensic odontologist may also determine the offending person by

analysis of good-quality photographs taken with a ruler. Swabs from acute bite

marks may be analyzed for genetic markers [Finkel and Giardino, 2002; Jenny

et al., 1989].

Anogenital Findings

Normal Findings – Anatomy and Terminology
For professionals involved in the evaluation of children for possible sexual

abuse, it is crucial to develop a thorough understanding of the appearance of the

anogenital anatomy both in abused and non-abused children. It is difficult to

describe a finding as abnormal without fully understanding the range of normal
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at each developmental level. The increasing knowledge on medical diagnosis

in sexual abuse has gone from early imprecise and misleading work [Cantwell,

1983, 1987] to detailed macrophotographic analysis of subtle anogenital

findings [Kerns et al., 1992]. As a result of this evolution, the range of findings

now interpreted as normal or unspecific (abnormal but not related to abuse) has

continuously increased while the number of findings which clearly indicate

abusive trauma has decreased [Kerns, 1998; McCann, 1998; Ricci, 1998;

Berenson, 1998; Adams, 2001]. In the first decade of medical CSA research,

many previously undescribed findings were interpreted as related to trauma

in the light of a child’s history suggesting abuse. Many of these findings later

were demonstrated in studies of non-abused children, mainly by McCann

and Berenson [McCann et al., 1989, 1990b; Berenson et al., 1991, 1992, 1993;

Berenson, 1993, 1995]. Although there are methodological considerations and

limitations to non-abuse studies, this work has greatly enhanced our knowl-

edge. A main concern is the question if the screening tools are specific enough

to exclude undisclosed sexual abuse (for discussion of limitations and methods

of research, see Berenson [1998] and Ricci [1998]).

The evaluation and description of anogenital findings should be done on

the basis of a descriptive and standardized terminology of normal structures.

Clinicians involved in describing findings of abused children should speak the

same language and describe normal variations and pathologic changes in the

same terminology. Although specialists in pediatric and adolescent gynecology

are expected to be familiar with the specific terminology, it is worthwhile to

have a look at the concepts developed in the recent child abuse literature

[APSAC, 1995; Pokorny, 2000]. The documentation in the medical record

should be as specific as possible and avoid general terms as ‘normal genitalia’,

not reflecting the great variety of normal. ‘Vulva’ and ‘pudenda’ also lack

specificity. ‘Virgo intacta’, ‘virginal introitus’, ‘marital hymen’, ‘gaping vulva’

or ‘enlarged vaginal opening’ are insufficient, imprecise and not descriptive

terms and should be avoided.

The term ‘posterior fourchette’ may not be familiar in Europe. It describes

the posterior joining of the labia minora (frenulum labiorum pudendi mino-

rum), an area which is especially vulnerable to trauma by attempted penile

penetration. Sometimes the area from the frenulum to the commisura posterior

(posterior joining of the labia majora) is also subsumed under the expression

‘posterior fourchette’. The description of genital findings should begin with the

external, superficial structures and move on to the inner structures according to

the conduct of the examination.

Much of medical research on genital changes in CSA has focused on the

hymen. This was especially true in the first decade of research in the 1980s,

when considerable efforts were made to attribute the probability of sexual abuse
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according to measurements of the hymenal orifice’s transverse diameter

[Cantwell, 1983, 1987]. Paradise [1989] summarized the debate at the end of

the decade in a report titled ‘Predictive accuracy and the diagnosis of sexual

abuse: A big issue about a little tissue.’ She pointed out that ‘the diagnosis of

sexual abuse inevitably rests not on a genital measurement but on descriptive

statements made by a child’. The size of the hymenal opening increases with

age and depends on a wide variety of factors like examination position, exam-

ination technique, amount of traction used and the degree of relaxation of the

child, thus potentially varying within the same examination. Genital measure-

ments have considerably lost significance in the evaluation of children being

allegedly sexually abused [Berenson et al., 1992, 2002; Berenson, 1993; McCann

et al., 1990a; McCann, 1998; Ingram et al., 2001a]. There even have been

reports on post-traumatic scarring leading to entirely closing off the hymnal

opening, resembling an imperforate hymen [Berkowitz et al., 1987a; Botash

and Jean-Louis, 2001]. With the exception of complex genital abnormalities, all

girls are born with hymens – several studies have failed to document a single

case of an absent hymen at birth in more than 26,000 newborn girls. Thus, an

entity known as ‘congenital absence of hymen’ does not exist as a sole congen-

ital abnormality [Bays and Chadwick, 1993].

The appearance of the hymenal membrane is quite variable and is strongly

influenced by the factors mentioned above but also by age and hormonal fac-

tors. The whitish-pink hymen of newborn girls is mostly annular, rather thick

and redundant due to maternal estrogen influence. The appearance changes

markedly due to withdrawal of estrogen thus creating the typical and most

prevalent crescentic, semilunar configuration mostly found in children over

3 years of age. The hymen becomes a thin, more translucent and reddish mem-

brane due to vascularization until pubertal raise of estrogen again creates a

paler, redundant and fimbriated appearance. Hymenal configurations observed

in children are: (1) Annular (circumferential, concentric) – mostly in newborns

and infants. (2) Crescentic (semilunar, posterior rim type) – most frequent in

prepubertal girls. (3) Fimbriated (denticular) – mainly in newborns, small

infants and puberty. (4) Normal variants include: sleeve-like (hymen altus),

septate, microperforate (� cribriform) or imperforate hymen. An asymmetric

appearance is frequent, not abnormal and often results from asymmetric trac-

tion [Berenson et al., 1991, 1992; Berenson, 1993, 1995, 1998; McCann et al.,

1990b; Emans, 2000].

The hymen is an elastic tissue, unlike the common lay misconception of a

piece of paper irrevocably ‘broken’ by penetration or the idea of an imperme-

able membrane. The degree of elasticity is difficult to quantify, although

penetration of a digit may occur without sequelae. The use of tampons may

cause enlargement of the hymenal opening but no disruption of its integrity.
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Masturbation in prepubertal girls is clitoral and does not cause injury of the

hymen, especially because the prepubertal hymen is well innervated and quite

pain-susceptible. Also, physical activities like gymnastics, running, jumping or

splits do not lead to hymenal damage [Bays and Chadwick, 1993; Bays, 2001;

Emans et al., 1994; Finkelstein et al., 1996].

Among the hymenal variations a ‘notch’ is an angular or V-shaped inden-

tation on the edge of the hymenal membrane. It is referred to as ‘concavity’

when its appearance is curved or U-shaped. Superior (also referred to as ‘ante-

rior’) notches in the supine position are common in non-abused children. The

withdrawal of estrogen in infants and resulting involution of tissue in the peri-

urethral area may lead to formation of new superior notches. Notches that

extend to the vestibular or vaginal wall have only been reported in abused

children and have then been referred to as ‘transections’. No notches between

4 and 8 o’clock have been found in non-abused children, making it a finding

consistent with penetrating trauma [Bays and Chadwick, 1993; Berenson,

1998; Finkel and Giardino, 2002].

Other hymenal variations include ‘external ridges’ on the external surface

of the hymen. They are frequently found in newborns and tend to resolve in most

children until 3 years of age. They have previously been misinterpreted as new

scar formation. ‘Longitudinal intravaginal ridges’ or columns were reported in

25–89%, a variance maybe reflecting age or racial differences in the studies.

‘Bumps’ or ‘mounds’ (also referred to as ‘projections’) mostly occur when an

intravaginal ridge attaches to the hymenal rim, but may also exist as isolated

finding. They have been found in 7–34% of the non-abused population and also

are no indicators of abuse as misconceived in earlier studies. ‘Tags’ or elongated

projections of the hymenal rim are often incorrectly referred to as polyps.

The latter are benign mucosal tumors growing into a lumen, while tags may

result from previous vaginal septa or intravaginal ridges protruding from the

hymenal rim. Their prevalence ranges from 2 to 25%. Vestibular and periurethral
supporting bands also have been misinterpreted as scar formation while

being found in 50–90% of non-abused girls [Emans et al., 1987; Berenson et al.,

1991, 1992; Berenson, 1995, 1998; McCann et al., 1990b]. Other variations of

normal described in McCann’s study were erythema of the vestibule (56%),

labial adhesions (39%), lymphoid follicles in the fossa navicularis (34%), and

urethral dilatation with labial traction (15%). A posterior fourchette midline

avascular area also called ‘linea vestibularis’ is found in up to 25% and has the

potential to be confused with scar tissue [McCann et al., 1990b; Kellog and

Parra, 1991, 1993].

Normal perianal findings in both sexes include erythema (41%), increased
pigmentation (30%), venous congestion (73%), midline skin tags (11%),

and smooth midline wedge-shaped areas referred to as ‘diastasis ani’ (26%).



Sexual Abuse 91

The latter results from a congenital anomaly of external sphincter muscle

fibers. This finding also has a considerable potential for misinterpretation as

scar tissue [McCann et al., 1989]. A recent study found significant differences

in perianal anatomy between boys and girls as well as between different exam-

ination positions. The authors interpret the differences as a result of anatomical

and muscular differences between boys and girls [Myhre et al., 2001].

Findings in Abused Children
The reasons for the paucity of specific findings in sexual abuse victims

have been discussed earlier in this text, the abusive physical contact producing

no injury being the most prominent reason. The timing of the examination

crucially determines the frequency of abnormal findings in those cases where

injury has been produced, mainly because of the rapid and often complete heal-

ing of anogenital injuries and typically delayed disclosure. The range of findings

varies considerably, involving superficial mucosal abrasions and scratches to

clear transecting lacerations of anogenital tissues. As the offender frequently

uses little physical force, many resulting injuries tend to be superficial and heal

rapidly. Most of these findings resolve within 2–3 days after trauma, which is

consistent with the characteristics of wound healing. Tissue damage heals by a

predictable pathologic process. Superficial damage will heal completely within

5–7 days by regeneration without producing any scar tissue. Serious lacerating

wounds heal by repair, leaving a scar of much lesser extent than the primary

injury [Finkel and De Jong, 2001]. Thus the kind of findings vary considerably

with the nature of the abuse, hereby involved objects, the degree of force used,

the age of the child and the frequency of the abuse. The time since the last inci-

dence and a history of pain and/or bleeding were the only two factors which

significantly increased the likelihood of detecting abnormal physical findings

in two studies [Kerns et al., 1993; Adams et al., 1994].

Female Genitalia
The majority of studies describe findings of female genitalia. Minor

trauma is frequently caused by genital fondling, rubbing or vulvar coitus

(rubbing of the penis between the labia). It mostly leads to unspecific changes

like erythema or superficial abrasions of the inner aspects of labia minora, peri-

urethral area, vestibule or the clitoris which heal to integrity within a few days.

In cases of digital manipulation, these findings are frequently found in the

superior-anterior region in supine position (between 9 and 3 o’clock). A history

of dysuria is a valuable corroborating history of this type of sexual abuse.

Dysuria may also follow coitus however. Penetration of the hymenal orifice

with a small object like a finger may possibly leave no physical sequelae due to

the elastic nature of the hymenal tissue [Finkel and De Jong, 2001].
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When an object forcefully penetrates into the vagina, residual signs are obvi-

ous when examined acutely. The extent of injury increases with lower age. The

majority of abuse-related findings are found in the posterior area involving the

posterior part of the hymen, fossa navicularis, posterior fourchette, the posterior

commissure and the lateral walls of the vagina. In rare cases, a perforation of the

posterior fornix into the peritoneum may occur. A penile penetration causes

disruption of the hymenal rim especially between 5 and 7 o’clock but can be

found anywhere between the 3 and 9 o’clock position. This results in incomplete

or complete transections and V-shaped notches or clefts of the hymenal mem-

brane. Within a few weeks the notches lose their clear-cut and sharp appearance

and develop into a smoother, U-shaped aspect, referred to as concavities. In some

cases a narrowing of the posterior rim develops. The edges of the hymenal rim

may become thickened or rolled and intravaginal structures may be more readily

exposed. Even if repeated penetration may lead to an enlargement of the hymenal

transverse diameter, it is no longer considered to be a reliable diagnostic sign as

an isolated finding [Paradise, 1989; Paradise et al., 1994; Kerns et al., 1992;

McCann et al., 1992; McCann, 1998; McCann and Kerns, 1999; Bays and

Chadwick, 1993; AAP, 1999; Adams, 2001; Finkel and Giardino, 2002].

Repeated irritation of genital mucosa may result in chronic inflammation

(recurring vulvovaginitis) or in labial agglutination (labial synechia) as an

acquired post-inflammatory condition. Both findings may gain significance

with a corroborating history [Berkowitz et al., 1987b; McCann et al., 1988;

Vandeven and Emans, 1993]. Due to their unspecific nature and prevalence in

the prepubertal child, caution should be used when they present as supposed

isolated and sole indicators of possible sexual abuse.

Anal Findings
The interpretation of anal signs of abuse (sodomy) in boys and girls is far

more controversial than genital signs of trauma. The frequency and significance

of findings are subject to substantial disagreement in the literature [Hobbs and

Wynne, 1989b; Hobbs et al., 1999b; McCann et al., 1989; Finkel and De Jong,

2001; Finkel and Giardino, 2002]. The ability of the external sphincter to dilate

considerably when passing large bolus of fecal matter without any injury to the

anal tissues is a major contributing factor. Variables influencing the presence of

physical signs include the size of the object introduced, the amount of force

used, the age of the victim, the use of lubricants, frequency of episodes and time

elapsed since the last episode.

Again, acute and extensive findings are not very problematic to interpret.

Deep lacerations and significant trauma to the anus are obvious results of anal

penetration. In these cases, anoscopy may be helpful for identification of internal

injuries like bruising, petechiae, or lacerations and for collection of seminal
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products [Ernst et al., 2000]. In the absence of acute findings, anoscopy is not

indicated. The significance of chronic anal signs remains more problematic.

Hobbs and Wynne [1986, 1989a] reported a high incidence of 40–50% of

abnormal anal findings in abused children. A significant number of findings

seen in allegedly abused children in their study have been demonstrated also to

occur in a non-abused population evaluated by McCann et al. [1989].

Anal fissures may result from constipation, but are not frequently reported

in constipated children. Flattened anal folds should arouse some concern

beyond the diaper age. Anal skin tags are frequently seen in the midline in 

non-abused children but may result from healed trauma if present outside the

midline [Finkel and De Jong, 2001; Finkel and Giardino, 2002; Hobbs et al.,

1999b]. Special controversy has evolved about the sign of ‘reflex anal dilatation’

(RAD). Although having confidence about the significance of this finding

(‘dilatation �0.5 cm’) in earlier studies [Hobbs and Wynne, 1989a], in the

recent revised edition of ‘Child Abuse and Neglect – A Clinician’s Handbook’,

Hobbs and Wynne [1999b] state that ‘further research is needed to improve the

understanding and … significance of the association of RAD with respect to

age, constipation, general anesthesia, post-mortem change and neurologic dis-

orders…’. Especially the absence or presence of stool in the rectal ampulla

when interpreting this finding is subject to controversy. The paucity of studies

to date does not allow final conclusions on the significance of chronic anal

findings. In the opinion of the authors, they may be overestimated in British

studies [Hobbs and Wynne, 1986, 1989a, 1999a,b; RCP, 1997] and under-

estimated in American overviews [Finkel and De Jong, 2001]. There is only one

article in the American literature specifically examining findings after anal

abuse [Muram, 1989b]. As an isolated sign, we do not interpret RAD as

diagnostic of CSA. A dilatation �15–20 mm without visible stool however is

concerning and warrants further evaluation.

Extragenital Signs of Sexual Abuse
Those signs are infrequent and rather seen in the context of rape:

hematomas and bite marks in the so-called erogenous zones, especially the

inner thighs, breasts, neck and buttocks; bruising, hematomas and strangulation

marks of the neck, the extremities or the flank in the kidney region (due to

forceful sodomy); petechiae of the sclerae caused by strangulation; petechiae of

the soft palate or tear of the labial frenulum due to forceful oral penetration

[Hobbs et al., 1999b; Finkel and De Jong, 2001].

Classification of Findings
In order to categorize anogenital findings, different authors developed

classification scales which intend to relate the findings to the probability of
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Table 1. Adam’s classification system 2001 [modified after Adams, 2001]

Part 1: Anogenital Findings on Examination

Category 1a: Normal1 Category 3: Concerning for abuse or trauma3

Periurethral (or vestibular) bands Marked (�1.5–2 cm) immediate dilatation of the anus

Longitudinal intravaginal ridge or (no stool in rectum)

column Hymenal notch/cleft extending through �50% of the 

Hymenal tag hymenal rim, persisting in different positions and 

Hymenal bump or mound techniques

Linea vestibularis Acute abrasions, lacerations, or bruising of labia, 

Anterior (superior) hymenal perihymenal tissues, penis, scrotum, or perineum 

cleft/notch (DD accident, physical abuse)

(above 3 to 9 o’clock line) Bite marks or suction marks on the genitalia or inner 

External hymenal ridge thighs

Scar or fresh laceration of the posterior fourchette

Perianal scar

Category 1b: Normal variants Category 4: Clear evidence of blunt force or 
Septate hymen penetrating trauma
Failure of midline fusion (perineal Acute laceration of the hymen

groove) Ecchymosis (bruising) on the hymen

Groove in the fossa in a pubertal Absence of hymenal tissue (confirmed in 

girl knee-chest position)

Diastasis ani Hymenal transection (‘complete cleft’)

Perianal skin tag Perianal lacerations extending deep to the external 

Increased perianal pigmentation anal sphincter

Category 1c: Other conditions Category 2: Non-specific findings2

Genital hemangiomas (labia, Erythema of internal or external anogenital tissues

hymen, perihymenal area) Increased vascularity of the vestibule

Lichen sclerosus et. atrophicus Labial adhesion (synechiae) 

Beçhet’s disease (genital ulcers, Vaginal discharge

DD HSV) Vesicular lesions in the anogenital area (DD HSV, 

Anogenital streptococcal cellulitis syphilis)

Molluscum contagiosum, Anogenital warts

verruca vulgaris Thickened hymen (DD post-traumatic swelling, 

Vaginitis (enteric organism, infection, estrogen)

streptococci) Anal fissures

Urethral prolapse Flattened anal folds

Vaginal foreign body Anal dilatation of any size (if stool is present in 

the rectum or after 30 s in knee-chest position)

Vaginal bleeding (broad DD)

Notch or cleft in the posterior (inferior) portion of 

the hymen, �50% of the hymenal rim
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Table 1 (continued)

Part 2: Overall Assessment of the Likelihood of Abuse

Class 1: No indication of abuse
Normal exam, no history, no behavioral changes, no witnessed abuse

Non-specific findings with known or likely explanation, no history, no behavioral changes

Child considered at risk for sexual abuse but gives no history, only non-specific behavior

changes

Physical findings of anogenital injury with clear and believable history of accidental

trauma

Class 2: Possible abuse
Category 1 or category 2 finding in combination with significant behavior changes.

Especially sexualized behaviors, but child unable to give a history of abuse

Herpes type I anogenital lesions, in the absence of a history of abuse and with an

otherwise normal examination

Condyloma accuminata. With otherwise normal examination; no other STD present, and

child gives no history of abuse

(Condyloma in a child �3–5 years is more likely to be from sexual transmission)

Child has made a statement, but not sufficiently detailed, not consistent or was obtained by

leading questions

Class 3: Probable abuse
Child has given a spontaneous, clear, consistent and detailed description of being molested,

with or without abnormal or positive physical findings on examination

Positive culture for Chlamydia trachomatis from genital area (prepubertal child) or cervix

(adolescent); no perinatal transmission

Positive culture for herpes simplex type 2 (genital or anal lesions)

Trichomonas infection (wet mount or culture); no perinatal transmission

Class 4: Definite evidence of abuse or sexual contact
Category 4 physical findings with no history of accident

Finding of sperm or seminal fluid in or on a child’s body

Pregnancy

Positive, confirmed cultures for Neisseria gonorrhea (vaginal, urethral, anal, or pharyngeal)

Syphilis, no perinatal transmission

Cases where photographs or videotapes show a child being abused

HIV infection with no possibility of perinatal transmission or via blood products or

contaminated needles

DD � Differential diagnosis.
1Found in newborns and non-abused children.
2Findings that may be the result of CSA but frequently have other causes.
3Findings that have been noted in children with documented abuse and may be suspicious

for abuse but for which insufficient data exist to indicate that abuse is the only cause; history

is crucial in determining overall significance.
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their abusive origin. Especially the newest revision of a scale developed by

Adams [1992, 2001] is a comprehensive categorization schema for analyzing

and interpreting findings. It consists of two parts, the classification of physical

findings alone and the overall assessment of the likelihood of abuse. It is of

particular value as it interrelates both the physical findings and the historical

findings into a diagnostic decision. After measurements of the posterior rim had

been removed in a prior version, this version removed enlarged hymenal open-

ing as a criterion for abuse. In a recent review of Adam’s paper, Ricci [2001]

cautioned the use of the schema as ‘…it is important to recognize however, that

this schema is a suggestion, a way of organizing one’s thoughts about a con-

stellation of findings. Although … in line with much of the current research …

it is important to recognize that any schema must be interpreted within the

context of each individual case.’ A revised version of the classification is

distributed by the author but not yet published [Adams, pers. commun., 2003].

Guidelines for decision-making, especially in respect to mandated reporting of

sexual abuse, have been published by the Committee on Child Abuse and

Neglect of the American Academy of Pediatrics [AAP, 1999]. Classification

scales help to assess probabilities but must never be misinterpreted as rigid

instructions how to interpret anogenital findings. The current state of knowl-

edge and its limitations have to be kept in mind and updated continuously as in

all other medical disciplines [Kerns, 1998; McCann, 1998] (table 1).

Sexually Transmitted Diseases

Sexually transmitted diseases (STD) are discussed in a different chapter of

this book. We only refer to a few important characteristics with regard to CSA.

STD may be the only medical indicator of sexual abuse in selected cases.

The American Center for Disease Control (CDC) states that the diagnosis of a

STD in a child beyond the neonatal period suggests sexual abuse [CDC, 1998].

The interpretation differs according to the respective disease. STDs are diag-

nosed in 1–5% of abused children. The differences result from factors like type

and frequency of the abuse, the age of the victim, the methods for testing and

varying regional prevalence. Cultures and smears for STD should only be

obtained in selected cases as the yield of positive cultures is very low in asymp-

tomatic children [Ingram et al., 1992; Siegel et al., 1995; AAP, 1999; Muram and

Stewart, 2000]. Proposed selection criteria for STD screening include genital

discharge at examination or in the recent history, a perpetrator with a known or

suspected STD or with high-risk behavior, anogenital findings indicating pene-

trative abuse, a history of genital-to-genital (or -anal) contact or penetration,

concern of the patient or its caretakers or specific genital lesions. The screening
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includes vaginal and anal cultures for gonorrhea and Chlamydia and a vaginal

smear for Trichomonas vaginalis. Prepubertal gonorrhea and chlamydial infec-

tions are localized vaginal infections. Swabs should be taken from the vaginal

wall beyond the hymen. Cervical swabs are not indicated before adolescence.

Extending the screening to syphilis, hepatitis B and HIV should be done on a

case-to-case decision. Adequate and optimal technique of obtaining specimens,

choice of testing methods and cultures are of paramount importance due to the

forensic implications of positive results. Recently the use of nucleic acid ampli-

fication methods has become increasingly popular in testing for STDs. Specific

considerations and limitations have to be kept in mind when used for possible

prepubertal sexual abuse [Hammerschlag, 2001].

Except in documented congenital infections, confirmed positive cultures

for Neisseria gonorrhea in a prepubertal child or serologic proof of an acquired

syphilis are definite evidence of sexual abuse. Perinatally acquired infections

with Chlamydia trachomatis have been demonstrated to persist as long as 2 years

in the genital area and up to 3 years in the pharynx. Infections appearing after

the first 2 years of life are strong indicators of CSA. Infections with T. vaginalis,

Herpes genitalis and Condylomata acuminata should raise the suspicion of sex-

ual abuse and warrant further screening [AAP, 1999; Beck-Sagué and Solomon,

1999; Shapiro et al., 1999; Muram and Stewart, 2000; Ingram et al., 2001b].

Differential Diagnosis

Beside the normal findings, normal variants and unspecific findings, there

are a number of important differential diagnoses to consider when evaluating

children with abnormal anogenital findings for possible sexual abuse.

One of the areas of concern is accidental genital injuries. The pattern of

injury and accompanying history however frequently provide sufficient infor-

mation for differentiating them from abusive trauma. Most accidents result from

straddling, referring to children falling on hard objects like a bicycle bar or a

furniture arm with their genital area. Usually this causes an injury of the exter-

nal genital structures which are crushed between the object and the underlying

bones. The injuries involve the labia majora and minora and the clitoral hood and

rarely involve the deep and protected structures like the hymen and the posterior

fourchette. Published reports regarding accidental genital injuries describe them

to be mostly minor and superficial, located anterior, external and unilateral. In

most cases of accidental injuries the hymen is not involved [Dowd et al., 1994;

Bond et al., 1995; Pokorny et al., 1992; Pokorny, 1997; West et al., 1989].

Exceptions are rare cases of accidental penetrating injuries [Boos, 1999]. Other

types of injury reported in the literature include a case of posterior vaginal
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laceration near the hymen by a water slide accident [Kunkel, 1998], seatbelt

injuries in motor vehicle accidents [Baker, 1986] and midline splitting injuries

with and without hymenal involvement due to inline skating accidents

[Herrmann and Crawford, 2002]. All reports stress the overwhelming impor-

tance of the history which tends to be spontaneous, acute and dramatic. It is

consistent with the injuries and does not change over time or between different

caretakers or between caretakers and child. Also, the immediate consultation of

medical help favors the diagnosis of accidental trauma.

Dermatologic conditions which need to be differentiated from sexual abuse

include erythema and excoriations in unspecific skin irritation or infection,

diaper dermatitis, lack of hygiene, irritant substances (bubble bath, cosmetic

care products), moniliasis, genital varicella and oxyuriasis. Recurring vaginitis
is often an area of concern, especially when expressed in the context of custody

debates. The child returning from the separated father after a weekend visit with

red genitals may as well have experienced a paternal lack of hygiene, or his

aversion to properly clean the genital area because he fears allegations of sexual

abuse. Although abuse is possible and parental separation may result from non-

disclosed abusive family constellations, research indicates much lower numbers

of abused children in this context as commonly thought [Corwin et al., 1987].

Vaginitis is the most prevalent pediatric gynecology health problem and requires

a systematic approach and broad differential diagnosis. Unclear and recurring

vaginitis should warrant concern and further evaluation but is never diagnostic

per se [Vandeven and Emans, 1993; Bays, 2001].

An infection caused by group A b-hemolytic streptococci may cause a fiery

red, edematous and tender vaginal or perianal inflammation, sometimes accom-

panied by various forms of discharge: thin, thick, serous, blood tinged, creamy,

white, yellow or green. Cultures have to be specifically requested as streptococci

do not grow on routine media. Treatment is according to pharyngeal infections

with a 10-day course of oral penicillin [Mogielnicki et al., 2000].

A frequently mistaken diagnosis of CSA occurs in children who present

with anogenital lichen sclerosus et atrophicus. After initial white papules that

form to white plaques, the skin becomes delicate and atrophic. It is extremely

susceptible to minor trauma like wiping with toilet paper, causing fissuring or

alarming subepidermal hemorrhages and spontaneous bleeding. The typical

presentation is a ‘hourglass’ or ‘figure-of-eight’ configuration of decreased pig-

mentation around the labia majora and the anus [Jenny et al., 1989; Warrington

and de San Lazaro, 1996; Young et al., 1993; Herrmann et al., 1998].

Cutaneous bleeding may also be caused by leukemia, disseminated intra-
vascular coagulation, purpura fulminans and other coagulation disorders.

Urethral bleeding is rather caused by urethral prolapse (especially prevalent in

African-American girls), polyps, hemangioma, or papilloma than by sexual
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abuse [Johnson, 1991]. Vaginal bleeding requires careful evaluation of the

underlying causes. Most frequently it is caused by vaginitis (approx. 70%).

Other less frequent causes include precocious puberty, sarcoma botryoides
(embryonal rhabdomyosarcoma), internal or external application of hormones,

or unspecific, idiopathic bleeding [Bays, 2001].

Congenital conditions mistaken for sexual abuse include hemangioma of

the hymen, vagina and labia. They may bleed or ulcerate. Failure of midline
fusion is a congenital defect resembling scar tissue. Sometimes it is combined

with an anteriorly located anus and also frequently creates confusion and mis-

interpretation as an abuse-related finding. Anal findings to be differentiated

from abuse are fissures in chronic obstipation, Morbus Crohn, rectal prolapse
or a streptococcal A cellulitis [Bays, 2001].

Overall Assessment

In spite of an abundance of data on medical findings in CSA victims and

their differentiation from normal, normal variants and other differential diag-

noses, the medical proof of abuse remains the exception when evaluating

suspected sexual abuse cases. This would be the case in massive acute anogen-

ital trauma in the absence of a convincing history of accidental trauma, proof

of gonorrhea or syphilis (after excluding a congenital infection), pregnancy,

proof of semen, sperm cells, acid phosphatase or sperm-specific glycoprotein

p30 in or on the body of a child.

The overall assessment of the likelihood of sexual abuse and the final

conclusions have to be done conscientiously and need to include all physical

findings, possible laboratory results and especially the history obtained from the

child. The medical expert contributes a thoughtful and qualified piece of

evidence to the multidisciplinary puzzle of evaluating children for possible CSA.

Strictly medical interventions in CSA include treatment of injuries, infections,

or STDs, and emergency contraception. Reassurance of physical intactness

should be an integral part of the medical examination. The ongoing management

and interventions in therapeutic, social and legal fields is no longer the duty of

the medical expert. She/he participates in referral to therapy, emotional guidance

of the family, and assisting the legal system in cases with confirmatory findings.

It is crucial to develop extensive interdisciplinary and multiprofessional cooper-

ation and consultation in all cases.

Although we are constantly learning more about the role and significance

of medical aspects in suspected sexual abuse cases, the diagnosis ‘child sexual

abuse’ primarily rests on the professionally and qualified obtained descriptive

statements made by an abused child.
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Developmental changes during puberty in girls occur over a period of

3–5 years, usually between 9 and 14 years of age. They include the occurrence

of secondary sex characteristics beginning with breast development, the ado-

lescent growth spurt, the onset of menarche – which does not correspond to the

end of puberty – and the acquisition of fertility, as well as profound psycho-

logical modifications. These events are consecutive to the stimulation of the

hypothalamic-pituitary-ovarian axis, which leads to sex-steroid secretions acting

on specific receptors. Even though the reactivation of the LHRH pulse genera-

tor, already functional since the perinatal period, has been thought for 20 years

[1] to be the primum movens of puberty, the inhibitory and stimulatory neuro-

mediators controlling this reactivation remain to be fully elucidated [2]. Since

puberty is a long, ongoing developmental process with significant individual

and population differences in timing, the definition of delayed puberty for

a given individual needs to be based on simple though arbitrary criteria from

epidemiological data.

Although several genes involved in the hypothalamic-pituitary-gonadal

maturation cascade have been characterized recently from familial or sporadic

cases of primitive isolated hypogonadotropic hypogonadism (IHH) [3], many

genes influencing puberty onset remain undetermined [4]. Identification of the

Ob gene product and the role of leptin in reproduction [5] have highlighted the

influence of nutritional factors, as illustrated by the frequent association of

delayed puberty with systemic diseases and/or with a negative energetic balance.

In cases of delayed puberty and/or primary amenorrhea, a complete clini-

cal exam including a detailed history evaluates the development of secondary

sex characteristics and looks for an association with growth delay and other

specific features to determine etiology. This clinical check-up, which may be

completed by biological, radiological and genetic investigations, will try to

The Adolescent Girl
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distinguish which girls will have permanent sexual infantilism of gonadal, pitu-

itary or hypothalamic origin, which will undergo spontaneous but delayed

puberty, and which have primary amenorrhea with developed secondary sex

characteristics. Management will have to integrate etiological factors, statural

prognosis, bone mass preservation and psychological factors.

Physiological Aspects

Increase in the pulsatile release of LHRH is a necessary condition for

puberty onset, as demonstrated 22 years ago by Knobil et al. [1] in rhesus

monkeys. Appropriate intermittent pulsatile secretion of LHRH stimulates the

pituitary-ovarian axis and controls and maintains the menstrual cycle, allowing

ovarian sex-steroid secretion and follicular maturation. The LHRH neurosecre-

tory system already works in the neonatal period, leading to gonadotropin stim-

ulation and estrogenic secretion during the first 6 months of life [6]. It then

enters a dormant state during childhood with reduced LHRH pulses, low secre-

tion of gonadotropins, and very low estrogenic secretion. The nocturnal increase

in pulse frequency, pulse amplitude and baseline level of LHRH will initiate

pubertal maturation, followed by prominent nocturnal increasing amplitude in

mid-puberty until the time of the first ovulation. Then, in late puberty, the circa-

dian fluctuation and pulse amplitude will decrease to the adult level [6].

During the early pubertal period, maturation of the LHRH neurosecretory

system allows an increase in mean FSH levels, followed by an increase in mean

LH levels. Basal levels of LH and amplitude and frequency of LH pulses

increase with circadian fluctuations with an increasing ratio of basal LH/FSH.

The increase in gonadotropins stimulates ovarian estrogen secretion, which

induces peripheral sexual changes and FSH suppression by a negative feedback

effect. Periodic changes in the increasing secretion of estrogen will lead to the

first vaginal bleeding (menarche) before any LH surge or ovulation [6]. Regular

adult ovulatory cycles will occur more than 1 year after menarche. The adult

type of pulsatile LHRH release is mandatory for the positive feedback effect of

estrogen after a priming effect of the gonadotropic cells by both pulsatile

LHRH and increasing levels of estrogen, as illustrated in the model of anorexia

nervosa [7].

Increase in pulsatile LHRH release clearly triggers puberty. However, the

precise neuronal mechanisms of the reactivation of the LHRH pulse generator

and the establishment of the adult type of pulsatile LHRH release remain

incompletely elucidated [2]. A classical hypothesis known as the ‘gonadostat

theory’ has proposed that a differential sensitivity of the hypothalamus to the

ovarian steroid negative feedback could explain the onset. However, even though
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the estrogen-dependent suppression of gonadotropin secretion is stronger in

prepubertal girls than in adults, it cannot explain why children with ovarian

dysgenesis or total ovarian destruction have very low levels of FSH and LH

during infancy until the prepubertal period [8]. In fact, one has to consider the

hypothesis that sexual quiescence before the onset of puberty is the conse-

quence of a central inhibition of LHRH release, independent of estrogen nega-

tive feedback, and that an autonomous increase in pulsatile LHRH release

triggers puberty. Several studies in female monkeys support the evidence that

�-aminobutyric acid (GABA) is the predominant inhibiting neurotransmitter

during prepuberty that acts directly or indirectly on LHRH neurons through

GABAA receptors [2]. These receptors are present on LHRH neurons and also

on glutamate neurons. Maturation of the hypothalamus and the neurosecretory

LHRH system during development and puberty may involve decrease of GABA

synthesis and secretion, allowing decrease in the direct inhibition on LHRH

neurons and the liberation of the glutamate pathway able to stimulate indirectly

LHRH release [2].

Though opioids do not have any inhibiting action on LHRH release before

puberty – as they do in the adult during stress – the importance of other

inhibitory neurotransmitters before and at the onset of puberty are still under

discussion [2]. For example, neuropeptide Y (NPY) plays several important

roles in regulating brain function, including food intake behaviors. It seems to

have an inhibitory action on LHRH release before puberty and this inhibiting

effect decreases during and after puberty [2]. Quantitative or qualitative under-

nutrition can delay puberty and induce functional amenorrhea [9]. Metabolic

factors such as glucose and/or amino acids may act directly by modulating neu-

rons involved in the control of LHRH release. Frisch and McArthur [10] have

postulated that a minimal weight, body mass index – or even better, body fat

mass – is necessary for the onset of puberty in girls. Actually, leptin, which is

the product of the Ob gene and is secreted by adipose tissue, increases in girls

during the pubertal stages [11]. Leptin receptors are present in the hypothala-

mic centers especially on NPY neurons. Leptin could serve as a link between

the reproductive function and the energetic balance [12, 13] and participate in

puberty onset and the maintenance of the adult hypothalamo-pituitary-ovarian

axis. Leptin deficiency is associated with primitive IHH [5], while puberty can

be induced by recombinant leptin [14]. However, this induction cannot be

obtained before a critical age, which suggests that leptin has to be considered

more as a permissive factor not critical for the timing of puberty, rather than as

a trigger of onset [15]. Nevertheless, it seems useful to evaluate leptin blood

level in girls in all situations of functional delay of puberty associated with

negative energetic balance consecutive to general diseases or undernutrition,

whether intentional or not.
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The hypothalamic-somatotropic-insulin-like growth factor I axis and the

hypothalamic-gonadotropic-ovarian axis present striking similarities and inter-

actions during puberty. Both are controlled by a neurosecretory system, which

includes pulsatile intermittent secretion (LHRH/GHRH), that will present

developmental changes during puberty resulting in an amplification of pulsatile

neurohormone secretion. Both are controlled by multiple neural, hormonal and

metabolic influences. Interactions between both endocrine systems are not yet

well understood but puberty needs a functional growth hormone (GH) axis for

full gonadal activation and onset of puberty is associated with a dramatic

increase in linear height velocity. In girls, but probably also in boys, estrogens

are responsible for the amplifying secretory activity of the GH axis during

puberty [16, 17]. Estrogens will induce the height velocity spurt and then influ-

ence epiphyseal maturation. Estrogens have in fact a biphasic action on longi-

tudinal growth [18]. At first, very low levels of estrogens may stimulate bone

growth indirectly through stimulation of the GH-IGF-1 axis, without affecting

sexual maturation, and then higher levels of estrogens stimulate secondary sex-

ual characteristics and epiphyseal fusion [18]. Furthermore, GH secretion will

contribute through IGF-1 action to complete ovarian development.

Epidemiological Aspects

Age at onset of puberty varies greatly among individuals and populations

and seems to be influenced by both genetic and environmental factors [3]. It

follows an approximately normal or gaussian distribution [3]. In girls, the onset

of menarche has generally been used as the easiest and most objective indica-

tor for comparative studies. It has been well documented that the average age

of menarche has decreased in industrialized northern countries by approxi-

mately 2–3 months per decade over the last century [18–20]. This secular trend

toward earlier onset has been related to increased socio-economical level,

improved nutrition and better health. Nevertheless, this decrease seems to have

been attenuated more recently and to have reached a plateau in Europe [20] and

the USA [19] with the average age of menarche between 12.5 and 13 years and

Tanner stage 5 [21] reached between 14 and 14.5 years. However, the same

authors reported that the onset of breast development or Tanner breast stage 2

(B2) seems to occur earlier than previously thought in the USA [19], although

adequate earlier studies of breast development are not available for objective

comparison. Whether environmental factors such as endocrine disrupters with

estrogenic effects have any influence on this phenomenon remains to be

verified [20]. Mean age of B2 is 9.5 years [19] to 10.9 years [22] and it will take

4 years to reach complete breast development (B5). One precocious event of
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female puberty is the increase in linear growth and the peak in growth velocity

(9 cm/year) reached between stages B3 and B4 at an age of 12–14 years.

Menarche will occur at 12.7 years and ovulatory cycles at age 14. Based on

epidemiological data, delayed puberty in girls has been defined as the failure

to manifest the initial signs of sexual maturation, which begins in girls with

breast development, by the age of 13 years (2 SD above the mean for the

population) or as lack of menstruation 5 years after the onset of pubertal devel-

opment with uncompleted development of secondary sex characteristics [6].

Infantilism is defined by delayed puberty for a bone age of 13 years [6].

Primary amenorrhea is defined by the absence of menstruation in a 15-year-old

girl whether secondary sexual characteristics are absent, partially or completely

developed [3].

Clinical Aspects

Initial evaluation, based on a detailed history and complete clinical exam,

will establish undeveloped, partially or completely developed secondary sex

characteristics and precise growth development, look for indications of etiology

and assess the degree of anxiety of the patient and her parents. Family history

will be studied for consanguinity, delayed puberty onset in parents or siblings,

and cases of anosmia or infertility. The patient history will include any dis-

orders during pregnancy, difficulties during labor and delivery with birth

trauma, prematurity or hypotrophy, problems of linear growth, anosmia or inad-

equate nutritional status during childhood associated or not to a chronic disease

of the lungs, heart, kidney, blood or gastrointestinal tract. This exam will also

focus on food-related behaviors, in particular selective or inadequate diets or

signs of anorexia nervosa, excessive intensive sports practice or psychological,

affective, relational troubles.

The physical exam includes examination of the breasts (glandular tissue

and areolar size), pubic and axillary pilosity and external genitalia rated accord-

ing to the standard stages [21]; this exam helps to discriminate between true

infantilism, arrested pubertal development and primary amenorrhea. Determi-

nation of height and weight, as well as the standard deviations from the mean

value for chronological age, will be included in a comprehensive chart since

birth, completed by the height velocity curve. Physical examination may find

associated signs such as galactorrhea, congenital malformations or neurologi-

cal signs.

Complementary studies include first FSH and LH determination to discrim-

inate between gonadal peripheral origin with high FSH level, hypogonadotropic

deficiency with low FSH and LH levels and primary amenorrhea with mature
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adult gonadotropin secretions. Radiographic bone age determination will then

help to interpret linear growth in relation to pubertal development, and pelvic

ultrasound will confirm the presence of ovaries and uterus and rate their devel-

opmental stage.

Etiological Aspects

Actually, after this clinical exam and these simple complementary investi-

gations, the physician often has a presumptive diagnosis. The easiest case is

when FSH is elevated (hypergonadotropic hypogonadism). In this case the

work-up will be completed with a karyotype. If gonadotropins are low it will be

less easy: the physician will have to eliminate organic disease such as a tumor

by brain MRI, screen for negative energetic balance, and identify genetic causes

of isolated IHH before being able to diagnose an idiopathic constitutive delay

of puberty.

Hypergonadotropic Hypogonadism

Elevated FSH and/or LH levels reflect peripheral ovarian disease and raise

the need to verify female phenotype, check for the presence of ovarian and

uterine tissues by ultrasound, and determine the karyotype on peripheral blood

lymphocytes before examining the ovaries by celioscopy and biopsy.

Gonadal Dysgenesis with Chromosomal Abnormalities

Turner’s Syndrome and Its Variants
Turner’s syndrome, the most frequent cause of primitive ovarian failure,

associates in its classical monosomic 45,XO form a female phenotype, short

stature, several somatic abnormalities and sexual infantilism. In this form, diag-

nosis has frequently, but not always, been made during infancy [23–25]. Any

suggestive malformations (webbed neck, nail dysplasia, high palate, short fourth

metacarpal and strabismus), growth retardation and/or elevated FSH must lead

to the verification of the karyotype. However, in its variant forms with

mosaicism or structural abnormalities of an X chromosome (iso, deletion,

translocation X/autosome), there are several phenotypes for pubertal develop-

ment from infantilism to partial development of secondary sex characteristics,

primary amenorrhea or even spontaneous puberty. Indeed, spontaneous puberty
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occurs in 10–20% [26, 27], followed by premature ovarian failure especially in

cases of mosaicism with few 45,X cells or deletion of the X short arm. Treatment

with recombinant GH may be able to accelerate partial pubertal development

[28]. In fact, both X chromosomes are necessary for the preservation of ovarian

function and oocytes. Specifically, some areas such as the Xq13-q26 region con-

tain genes which are thought to prevent premature follicular atresia. In Turner’s

syndrome, germinal cells are present and normal until the fourth month of

intrauterine life. Regression of gonocytes will then depend on the importance of

the X defect. At birth, ovarian morphology can vary from ovarian streaks to

macroscopically normal ovaries.

Mosaicism can be associated with the partial presence of a Y chromosome

found on cytogenetic analysis. A systematic molecular analysis found it in 1 out

of 40 cases [29]. If present, castration will prevent the development of

gonadoblastoma [30].

Gonadal Dysgenesis with a 46,XY Karyotype
In the Swyer syndrome which associates a female phenotype, normal or

elevated height, non-ambiguous external genital organs, and normal müllerian

structures, the gonads are often reduced to undifferentiated streaks. They may

have some testicular characteristics. Because they carry the risk of neoplastic

transformation, they must be removed. Mutations of the SRY gene will be

found only in 20% of cases [31].

Gonadal dysgenesis with a 46,XY karyotype with complete sexual rever-

sion and without genital ambiguity has also been related to other mutated genes

involved in sex differentiation: (a) WT1 with Wilms’ tumor and renal insuffi-

ciency in the Drash syndrome [32] and without Wilms’ tumor but another renal

pathology in the Frasier syndrome [32]; (b) SOX-9 associated to campomelic

dysplasia [33], and (c) DAX-1 with duplication of the Xp21 region [34].

Complete Resistance to Androgens
Mutations of the gene coding for the androgen receptor, located on chro-

mosome X, will lead to various degrees of androgen resistance in boys, with a

male pseudohermaphrodism with a 46,XY karyotype and a female phenotype

in the complete form [35]. Diagnosis will be made only in the peripubertal

period, suggested by primary amenorrhea with no pubic or axillary pilosity but

normal breast development. LH level is very high with adult male testosterone

level, FSH level is normal, and estradiol is almost at a follicular phase level

allowing breast development. The vaginal cavity is short and closed. Ultrasound

will confirm the absence of müllerian and wolfian structures and identify

abdominal or inguinal testes, which will have to be removed. Estrogens will
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complete feminization, though without menstruations due to lack of a uterus;

sterility will be without therapeutic solution.

Karyotypically Normal 46,XX Ovarian Dysgenesis

Ovarian dysgenesis with a normal 46,XX karyotype is defined by reduced

or altered ovaries, a female phenotype, and normal stature with no turnerian

malformations. Diagnosis is suggested by primitive hypergonadotropic hypo-

gonadism with a normal 46,XX karyotype. In some cases a genetic origin

has been identified. For the other cases, unidentified autosomal and gono-

somal genes may be involved in the development and maintenance of ovarian

function:

Syndromic Hypergonadotropic Hypogonadism
Perrault syndrome is an autosomal recessive ovarian dysgenesis with pos-

sible deafness [36]. The defective gene has not yet been identified.

Type I BPEIS (blepharophimosis psosis epicanthus inversus syndrome)

can be associated with delayed puberty or, more frequently, with premature

ovarian failure. The mode of inheritance is autosomal dominant and transmit-

ted by males because women are always infertile with ovarian streaks. The gene

has been identified on chromosome 3 [37, 38].

Congenital galactosemia is associated with primary ovarian failure diag-

nosed mostly at an early age [39]. Metabolic toxicity already impairs follicular

cells during fetal life [39].

Inactivating Mutation of the FSH or LH Receptor
An inactivating mutation of the FSH receptor was first described in

Finland [40] and is associated with either primary amenorrhea or premature

ovarian failure. The ovaries have normal size and biopsies show the presence of

multiple pre-antral follicles. This corresponds to the ovarian resistance to

gonadotropins, or Savage syndrome. The gene encoding for the FSH receptor is

located on chromosome 2 and the mode of inheritance is autosomal recessive.

Although two observations were recently described in France [41], a study from

the USA failed to find any mutated FSH-R gene among 35 cases of premature

ovarian failure [42].

A few observations have been reported [43] with an inactivating mutation

of the gene encoding for the LH receptor in homozygotic XX women with pri-

mary amenorrhea, developed sex characteristics, and high LH level but normal

FSH level [43] with normal ovarian follicles but without any luteal corpus.
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Iatrogenic Ovarian Failure

Prepubertal girls treated with radiation therapy or chemotherapy may pre-

sent gonadal failure with delayed puberty or primary or secondary amenorrhea.

In cases of abdominal or pelvic radiotherapy, the ovaries must be surgically

removed from the radiation field [44]. Chemotherapy induces follicular atresia,

especially when alkylant agents are used [45] or in association with radiother-

apy. Cryopreservation of ovarian fragments will be possible in the near future.

Hypogonadotropic Hypogonadism

Delayed puberty may be related to gonadotropin deficiency: FSH and LH

plasma levels are low, as are urinary gonadotropins. This insufficiency may be

caused by a pituitary defect of the gonadotropic cells, isolated or associated

with other pituitary cell deficiencies, by a lesion of the pituitary stalk or by a

defect of the hypothalamic center with altered pulsatile secretion of LHRH.

Theoretically, the origin of the defect can be differentiated by an LHRH stimu-

lation test (100 �g IVD). However, even with normal gonadotropic function,

preliminary priming with pulsatile LHRH may be necessary to obtain a positive

response to LHRH stimulation. LHRH pulsatile secretion cannot be explored

directly but it can be assessed indirectly by measuring LH pulsatility every

10 min for 6 or 8 h during the night.

Gonadotropin deficiency may be secondary due to a direct organic lesion

of the hypothalamo-pituitary axis (tumoral, inflammatory, vascular or traumatic

origin), or to an indirect functional inhibition of the pulsatile LHRH secretion

(chronic disease, negative energetic imbalance). Gonadotropin deficiency may

also be primitive, caused by a genetic or developmental defect present at birth

but unremarkable before puberty. Finally, in absence of any deficiency, delayed

puberty may be simply due to a constitutional idiopathic delay in puberty

usually associated with growth delay.

Gonadotropin deficiency may be associated with other pituitary defects,

especially GH secretion. Impaired growth is suggested by decreased growth veloc-

ity and short stature and confirmed by a negative response to dynamic exploration

of the somatotropic axis. In cases of isolated gonadotropin deficiency, height is

usually normal for age but bone age is retarded in accordance with the delayed

puberty and very low or absent response to LHRH. In contrast, girls with func-

tional delayed puberty or constitutional delay are short for chronological age, with

normal growth rate for bone age and plasmatic and urinary gonadotropins not so

low [46]. If bone age has reached 11 years, gonadotropic deficiency is likely;

if not, functional or constitutive delayed of growth and puberty is more likely.
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Acquired IHH

Organic Direct Gonadotropin Deficiency
To establish etiological diagnosis, complete medical history and clinical

exam are associated with systematic computed tomography (CT) or magnetic

resonance imaging (MRI) scans of the hypothalamic and pituitary areas, as well

as assessment of the other pituitary endocrine secretions.

Tumoral Origin

Central nervous tumors leading to delayed puberty can affect either the

intra- or extrasellar control of gonadotropins and are usually associated to other

anterior or posterior pituitary deficiencies.

– Craniopharyngioma is the most frequent tumor associated with delayed

puberty in girls. It originates from Rathke’s pouch, with generally a suprasellar

development around the pituitary stalk. Clinical symptoms of compression

(headache or visual disturbances) and/or endocrine deficiencies (asthenia, short

stature, diabetes insipidus, infantilism) generally lead to diagnosis between 6 and

15 years of age. Ophthalmological examination finds visual defects such as

bilateral temporal field deficit, optic atrophy and papilledema. Full endocrine

screening may confirm strong or moderate somatotroph, thyreotroph, corti-

cotroph and vasopressin deficiencies associated to gonadotropin deficiency

[47]. Radiographic determination of bone age will verify the presence of bone

maturation delay. Supra- and intrasellar calcifications are very much character-

istic of such a tumor and are clearly seen on CT scans. Imaging will look for an

abnormal sella, a cystic or solid tumor and the presence or absence of hydro-

cephalus. Treatment associates transphenoidal microsurgery when possible and

radiation therapy. Other endocrine deficiencies are supplemented. It is important

for future fertility prognosis to discriminate between a pituitary or suprapitu-

itary origin of the gonadotropin deficiency because of the possibility of admin-

istering pulsatile intermittent LHRH in suprahypophyseal defects to induce

ovulation and pregnancy [48].

– Germinomas or germ cell tumors of the central nervous system (CNS)

may cause sexual infantilism with vasopressin and GH deficiency discovered in

about the second decade of life. CT and MRI are able to show tumors �0.5 cm

in diameter. The tumor may be located in the suprasellar hypothalamic region,

the pineal region or another area of the CNS. Radiation therapy is the best

treatment.

– Hypothalamic and optic gliomas associated or not to von Recklinghausen

disease or astrocytomas seldom cause delayed puberty.

– Hyperprolactinomas can develop during the peripubertal period and

lead to arrested pubertal development with primary amenorrhea. In fact,
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hyperprolactinemia inhibits pulsatile LHRH secretion, inducing gonadotropin

deficiency. Thus, evaluation of the PRL axis is necessary in case of IHH.

– Irradiation of the head in case of CNS tumors, leukemia or tumors of the

head and the face may induce progressive hypothalamo-pituitary deficiency

including gonadotropin deficiency.

Non-Tumoral Acquired Organic Lesions of CNS

– Histiocytosis X (Hans-Schüller-Christian disease) is characterized by

multiple organ infiltration (skin, bone, viscera) by histiocytic cells. Infiltration

of the pituitary stalk and hypothalamus is possible with diabetes insipidus and

GH or gonadotropin deficiency. Enlargement of the pituitary stalk and diabetes

insipidus are very suggestive; however, positive diagnosis requires histological

analysis of the lesions that are easy to biopsy [49].

– Sarcoid or tuberculous granuloma or secondary hemochromatosis may

also but more rarely infiltrate the hypothalamo-pituitary axis and be associated

with delayed puberty in girls.

– Hydrocephalus may by compression caused by such a condition [50].

– Traumatic, inflammatory, post-infectious or vascular lesions of the

hypothalamo-pituitary axis are seldom responsible for such a condition.

Functional IHH
Any situation with a negative energetic balance may interfere with the

pattern of LHRH pulsatile secretion [9] through the leptin/NPY pathway or other

neurotransmitters. Thus, quantitative and qualitative nutritional status, body mass

index, body fat mass and plasma leptin levels are important features to assess in

cases of severe systemic and chronic disease. A specific condition is character-

ized by a negative energetic balance related to a particular nutritional status.

Chronic Disorders

Many chronic diseases are associated with delayed or arrested pubertal

development depending on the age of onset. Malnutrition, asthenia, negative

energetic balance with reduced body mass index, body fat mass and/or qualitative

nutritional deficiency may induce functional IHH by impairing pulsatile LHRH

secretion. This must be distinguished from the primary effects of the disease.

– Digestive disease: celiac disease must be considered in cases of

unexplained growth retardation and delayed puberty. Digestive manifestations

may be absent. Positive diagnosis is made by detection of specific antitrans-

glutaminase antibodies and the typical aspect with atrophic villosities seen on

jejunal biopsies [51].

– Inflammatory bowel diseases may also be associated with delayed

puberty in cases of weight loss and steroid treatment.
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– Chronic pulmonary disease such as cystic fibrosis can induce the same

deficiency in large part due to malnutrition [52].

– Chronic renal disease before transplantation or steroid-sensitive nephrotic

syndrome.

– Major thalassemia [53] or sickle cell disease [54] can impair sexual mat-

uration in the same way or by iron deposition in the pituitary gland.

Negative Energetic Balance

Undernutrition of any origin, intentional or not, delays puberty in girls.

The secular trend toward earlier onset of puberty in girls is consecutive to the

generally improved nutrition in developed countries [22]. Food restriction,

vegetarian diets, and disturbed food behavior as in anorexia nervosa can be

associated with delayed puberty and/or primary or secondary amenorrhea.

Anorexia nervosa is a severe disease with distorted body image, food avoid-

ance, severe weight loss with hyperactivity, decreased basal metabolic rate,

hypothermia, constipation, bradycardia and hypotension and severe metabolic

abnormalities leading sometimes to death. Leptin is very low [55] in relation to

weight loss and lack of body fat mass while the gonadal axis remains at or

returns to an infantile state.

Intensive exercise in young girls (ballet dancers, athletes, gymnasts) may be

associated with delayed puberty due to a negative energetic balance, special diet,

and stimulation of the corticotropic axis (endorphins, ACTH, cortisol) under

exaggerated stress, leading to impaired pulsatile LHRH secretion [56, 57].

Congenital Gonadotropin Deficiency

Primary gonadotropin deficiency is associated with very low levels of FSH

and LH, concordant bone age, normal stature – unless multiple pituitary defi-

ciencies including GH are associated – and normal karyotype. Response to

LHRH testing and study of LH pulsatility are useful for diagnosis. Radiographic

imaging of the hypothalamic-pituitary regions shows normal findings while

baseline and reserve testing of the other hypothalamic-pituitary axes are needed

to detect possible multiple pituitary deficiencies. Associated features may

sometimes suggest an etiology, for example in cases of familial history of

consanguinity or similar cases. Different genes have already been identified

and a molecular diagnosis is sometimes possible.

Syndromic Primary Gonadotropin Deficiency
Multiple Endocrine Deficiencies

Idiopathic dwarfism is associated with delayed puberty. After confirma-

tion of the GH deficiency, treatment with recombinant GH will try to induce
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pubertal development, which needs IGF-1. IGF-1 enhances ovarian stimulation

by LH and FSH. Moreover, multiple pituitary deficiencies, including

thyreotroph, corticotroph and gonadotroph, are possible in cases of a mutation

of recently identified developmental genes, such as PROP-1 [58].

Obesity

– Prader-Willi syndrome [59] is characterized by massive obesity, infantile

hypotonia, mental retardation, short stature, small hands and feet, and charac-

teristic facies. Delayed puberty is of hypothalamic origin and sometimes

improves following weight reduction. A deletion of the long arm of chromo-

some 15 may be found in some patients.

– Laurence-Moon-Bield syndrome associates obesity, polydactyly, mental

retardation and retinitis pigmentosa with delayed puberty [60]. The mode of

inheritance is autosomal recessive.

– Mutation of the leptin Ob or Ob-R gene is exceptional. Clinical features

include morbid obesity with impaired food behavior, decreased basal metabolic

rate and IHH. Puberty may be induced by recombinant leptin in cases of

mutated Ob gene [5].

– Mutations of the human prohormone convertase 1 (PC1) gene have been

reported with obesity, IHH, hypocortisolism, and abnormal glucose homeosta-

sis due to very low insulin level and high proinsulin level [61].

Anosmia: The Kallmann Syndrome (KS)

Association of anosmia with IHH (idiopathic IHH) is called the KS. In

boys, it may be due to the mutated X-linked Kal gene [62, 63]. This gene

encodes a protein, anosmin, which plays a role in the migration of LHRH

neurons and olfactory nerves to the hypothalamus. In fact, in KS only 14% of

familial and 11% of sporadic male cases are associated with mutation of the

Kal gene [3]. The majority, including female cases of KS, are caused by defects

on at least two autosomal genes that are currently unknown [64] with either a

dominant or recessive mode of inheritance.

Isolated Idiopathic IHH
Impaired Pulsatile Secretion of LHRH

In absence of anosmia, the Kal gene is not involved, as demonstrated by

Quinton et al. [65]. However, familial histories have suggested the role of two

different autosomal genes, as just described for non-X-linked Kal gene-related

cases of KS [64]. In these patients, partial LHRH neuronal migration is

possible, leading to partial LHRH pulsatile secretion [64] and partial pubertal

development with primary amenorrhea (table 1).
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Mutation of the LHRH Receptor Gene

In absence of response to the LHRH stimulation test and to pulsatile

LHRH administration, a mutation of the LHRH receptor gene, which is located

on chromosome 4, can be considered. Several autosomal recessive forms of

congenital isolated IHH have been reported with such mutations. However, the

phenotype seems to vary from partial to complete forms [66, 67] and the same

molecular defect can exhibit different degrees of hypogonadism [68]. Such

mutations must be looked for in isolated IHH in cases of absent or impaired

response to LHRH stimulation and/or to pulsatile LHRH administration.

Table 1. Genetics of primitive hypogonadotrophic hypogonadism

Syndrome Gene Chromosome LH pulsatility LH response to 

LHRH after pulsatile 

administration

Pituitary Several endocrine PROP-1 19 � �

hormone deficiencies

deficiency

Obesity

Prader-Willi Malformations Autosomal 15 � �

recessive

Laurence- Malformations � Ob � �

Moon-Bield mental retardation

Leptin Polyphagia, reduced Ob 7 � �

deficiency basal metabolic rate Ob-R 1

Proconvertase Hypocortisolism PC1 � �

1 deficiency abnormal gland 

homeostasis 

Adrenal Adrenal insufficiency Dax 1 X � �

hypoplasia

Anosmia Autosomal � �

(Kallman recessive

syndrome) Autosomal � �

dominant

Isolated

GnRH receptor GnRH-R 4 �/– �/–

FSH FSH-� X N �

subunit

Non-X-linked Autosomal � �

PHH recessive

Autosomal � �

dominant
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Inactivating Mutation of FSH � Subunit 

Only a handful of inactivating mutations of the FSH � gene located on

Xp21 in women have been reported: one with partially developed secondary

sex characteristics [69] and two with primary amenorrhea [70].

Mutation of DAX1 Gene (Double Dose Adrenal Hypoplasia 

Congenital X-Linked Gene 1)

DAX1 is a transcriptional factor of the orphan nuclear receptor family

which is involved in sexual differentiation and development of adrenal gland,

hypothalamus, hypophysis and gonads. Mutations of this X-linked gene in

males lead to adrenal congenital hypoplasia with neonatal adrenal insufficiency

and deferred IHH revealed at adolescence. However, some cases of isolated

IHH have been reported in women, which could represent a mild form of male

HH associated with congenital adrenal hypoplasia. One observation with a

homozygotic mutation in a woman with IHH [71] and two other cases have

been found by studying families of male cases and represent heterozygotic

female forms with delayed puberty [72].

In fact, all these mutations on these different identified genes account for

less than 20% of all IHH cases [3]. Additional gene mutations will certainly be

identified to help us to elucidate IHH syndromes and control of gonadotropin

secretion.

Constitutional Delay in Growth and Puberty (CDGP)
Delayed puberty as described earlier has a statistical definition based on

epidemiological studies. Onset of development, which includes tightly related

growth and pubertal development, has a variable timing that depends on genetic

and environmental factors [2]. This means that some of the girls who present

delayed puberty, generally associated with growth delay and short stature

(�2 SD below mean values for height for age) do not have any illness but

present a simple variation in the timing of development. In this case, follow-up

shows the spontaneous onset of the development of secondary sex characteris-

tics and the acceleration of growth velocity.

However, it is sometimes difficult in the beginning to differentiate between

CDGP and true IHH, although some signs can orient the treatment. Evaluation

and follow-up are in any case necessary and the principal goal of the clinical,

biological and radiological exams is to eliminate organic disease. There might

be similar cases of CDGP in parents or siblings. First of all, true somatotropic

deficiency must be eliminated. In CDGP, short stature and slow growth velocity

correlate well with bone age, which reflects delayed puberty and not chrono-

logical age. GH secretion may be low on basal levels while stimulation tests are

positive, although at a suboptimal level [73], corresponding in fact to the true
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prepubertal status. There are no real hormonal deficiencies as evidenced by

combined pituitary function tests and systematic radiological examination such

as MRI does not show any tumoral image or abnormal infiltration.

Medical history does not reveal known chronic disease. Celiac disease has

been eliminated by negative specific antibodies. Functional delayed puberty

with a negative energetic balance must also be eliminated by studying nutri-

tional, psychological and athletic background. It is particularly important to

screen selective food behavior or disorders suggesting anorexia nervosa or a

severely conflicted affective relationship. In fact, the most difficult differential

diagnosis is with IHH in the beginning before regular follow-up. However,

adrenarche is also delayed in CDGP but not in IHH. Growth is not delayed in

IHH and there is no short stature for age. There are no associated signs such as

anosmia, obesity, or malformations in CDGP and when bone age exceeds

11 years, usually pubertal development begins. Biological hormonal data (basal

plasma LH, FSH levels, urinary gonadotropins), response to a stimulation test

with LHRH, and pulsatile LHRH are statistically lower for IHH than for CDGP

and become discriminative for a bone age of 11 years. Lack of LH pulses

is highly suggestive for IHH but more difficult to study (measured for 24 h at

10-min intervals). FSH level [74] has been strongly related to lack of LH pulses

and LH response to LHRH agonist [75] seems to be more discriminative than

the LHRH stimulation test.

Primary Amenorrhea with Developed Secondary Sex Characteristics

In cases of partially or completely developed secondary sexual characteris-

tics, patients will refer to the physician for primary amenorrhea at an age of 14 or

15 years. Gonadotropin levels are normal and can be stimulated by a LHRH test.

The clinical exam will check that genitalia are normal using complementary ultra-

sonography and also look for associated clinical and biological hyperandrogenia.

Abnormalities of the Genitalia

– Cyclic pain and hymeneal convexity suggest the hematocolpos of the unper-

forated hymen. It will be assessed by ultrasound and treated by radial incisions.

– Complete vaginal partition or vaginal aplasia is visualized using a specu-

lum for virgins. Ultrasound will confirm the presence of a uterus and a

hematometria. The goal of surgical treatment will be to obtain a vaginal cavity

connecting with the uterus and allowing sexual intercourse.

– In Rokitansky–Kuster-Hauser syndrome [76], vaginal aplasia is associ-

ated with uterine hypoplasia or aplasia. Ovaries and fallopian tubes are usually
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preserved. Ultrasonographic evaluation is again crucial and will also allow

verification of the renal apparatus because renal abnormalities are frequently

associated. Laparoscopy will confirm the diagnosis and suggest the most appro-

priate surgical treatment. Surgery consists in creating a neovaginal cavity by

several means to allow sexual intercourse. Pregnancy will nevertheless not be

possible because of the lack of a uterus.

– Prepubertal genital tuberculosis with uterine synechia and primary

amenorrhea is nowadays exceptional in developed countries.

Hyperandrogenia

Sexual ambiguities have been diagnosed during the neonatal period.

However, pubertal development may be associated with progressive hyper-

androgenia or virilization including hirsutism, seborrhea, severe acne, alopecia

and hyperclitoridism. Clinical hyperandrogenia must be specified by biological

evaluation with measurement of plasma androgens, LH and FSH, and

assessment of the corticotroph axis including basal and ACTH-stimulated 

17-hydroxyprogesterone measurement and ultrasonographic ovarian evaluation.

Mild Adrenal Hyperplasia with Partial Enzymatic Blockage
There are other familial cases of hyperandrogenia or known enzymatic defi-

ciency, short stature and mild hyperandrogenia. Elevated basal or stimulated 

17-hydroxyprogesterone suggests the diagnosis of 21-hydroxylase deficiency.

11�-Hydroxylase and 3�-hydroxysteroid deshydrogenase are less frequently

involved.

Polycystic Ovarian Syndrome (PCO) with Primary Amenorrhea
PCO is suggested by obesity, the presence of acanthosis nigricans reflect-

ing a hyperinsulinic state, hyperandrogenia, and clinical signs of hyperestroge-

nia. Hormonal evaluation shows high levels of androgens, especially

�4-androstenedione and total testosterone. Basal level of LH is elevated with a

strong response to LHRH while FSH remains low. Insulin is high, as well as

sex-binding globulin. Ultrasonographic exam shows a typical aspect of the

ovaries including enlarged gonads, stromal hypertrophy and multiple peripheral

polymicrocysts [77].

Tumoral Syndrome
Rapid virilization and very high levels of plasmatic androgens require

ultrasonographic and radiologic examination to look for an ovarian or adrenal

androgen-secreting tumor during peripuberty.
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Therapeutic Aspects

Treatment of delayed puberty and/or primary amenorrhea requires precise

etiological diagnosis, determination of bone age and evaluation of the psycho-

logical consequences to the patient and her family in order to evaluate the most

appropriate way to give explanations, reassurance and information on the

prognosis [78].

Specific treatment must be undertaken when possible to improve pubertal

development. This includes surgical treatment of tumors or abnormalities of the

genitalia, medical treatment of general diseases, and correction of negative ener-

getic balance by improving quantitative and qualitative food intake, body weight

and body fat mass and by reducing intensive sports activity. It also includes treat-

ment of endocrine diseases; pituitary-associated deficiencies must be corrected,

in particular GH deficiency, because this will accelerate pubertal maturation.

Correction of associated hypothyroidism or inhibition of the corticotrophic axis

by dexamethasone in case of adrenal hyperplasia may also be needed.

In cases of PCO, menstruation can easily be obtained by sequential treat-

ment with progesterone: natural micronized progesterone (Utrogestan®

200 mg/day orally, 10 or 15 days/month), an isomer of progesterone,

dydroprogesterone (Duphaston® 10 mg/day) or a pregnane compound such as

chlormadinone acetate (Luteran® 5 mg/day). Weight reduction will also be

necessary. If hyperandrogenia is significant and not well accepted, cyproterone

acetate, another pregnane compound with high antiandrogenic and antigonado-

tropic effects, can be used (Androcur® 50 mg daily for 15 days associated with

estradiol 1 mg daily for 25 days) in pubertal girls with PCO.

Constitutional delay of growth and puberty is classically a situation of

waiting and observing until pubertal development occurs spontaneously; mean-

while, parents and patients must be reassured. Some girls will have serious

psychological difficulties because of comparisons with their peers and very low

self-esteem regarding their short stature and their physical infantile appearance.

This can affect success at school, work or socially [79]. In such cases, estrogen

administration may have psychobehavioral benefits for such patients. A short,

low-dose estrogen treatment (estradiol 0.5 mg/day orally for 3 months) can be

proposed at a chronological age of 14/15 years and repeated to induce the

beginning of pubertal development, in particular breast development, without

advancing bone age too much. This can be continued up to 13 years of bone age

[80]. This treatment may help to distinguish between isolated gonadotropin

deficiency and constitutional delay of puberty and may induce the beginning of

spontaneous pubertal development.

Definitive lack of pubertal development due to an organic congenital

or acquired disease requires a protocol of estrogenization [81, 82] with
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several goals: (1) to allow the development and maintenance of secondary sex

characteristics; (2) to induce the maturation of internal genital organs for future

menstruation and adequate uterine development to allow successful pregnancy

(nidation); (3) to induce a correct peripubertal growth spurt without reducing

the final height; (4) to improve the constitution of bone mass and prevent accel-

erated loss, and (5) to prevent cardiovascular disease.

Age of treatment has been widely discussed in the past. It depends in fact

on the achieved height, bone age and, in case of Turner syndrome, the associ-

ated GH treatment. Estrogen therapy is usually started at a bone age between

12 and 13 years. In Turner syndrome, GH treatment is systematically proposed.

If GH therapy is started early (between 2 and 10 years), estrogen treatment can

be initiated at an age-appropriate time (12/13 years) without compromising

adult height [83]. If GH is started later, estrogen therapy will be delayed; however,

the statural gain will be lower [84].

Estrogen therapy will begin with low, continuous and progressively increas-

ing doses, without progesterone during the first year of treatment. Ethinyl estra-

diol, a synthetic estrogen [82], has been widely used (2 �g/day in the beginning

to 20 �g at the final adult sequential treatment). Natural estrogens (17�-estradiol)

with fewer metabolic side effects are now frequently used (0.2 mg to 2 mg/day)

either orally (micronized estradiol) [82] or by transdermic [85] administration

(17�-estradiol). Estrogens are first given alone for 1 year with progressive doses

up to 0.5 mg estradiol daily and then associated with progesterone. Natural prog-

esterone, 17-hydroxyprogesterone or pregnanes is given in a sequential mode

from day 15 to day 24 of the cycle. After 2 or 3 years, adult doses will be adapted.

Follow-up will include clinical signs, bone age, ultrasonographic size of the

uterus, bone mineral content evaluated by dual-energy X-ray absorpsiometry [86]

and psychological evolution and tolerance.

Explanations and information about this chronic hormonal replacement

therapy will be given to the patient and her family [87]; the future chances of

fertility by ovarian stimulation by menotropins or LHRH pulsatile administration

in case of IHH [88] will be discussed. Information concerning oocyte donation

[89] should also be suggested in cases of hypergonadotropic hypogonadism.
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Menstrual Irregularities

Evidence-Based Clinical Practice
The establishment of a regular menstrual cycle is an important process for

an adolescent girl. Psychologically it is a sign of becoming an adult and a fac-

tor for female identity. Physiologically it means normal function of the hypo-

thalamic-pituitary-ovarian axis and the system of sexual hormones as the basis

for future fertility and reproduction. Disturbances of this regulatory system dur-

ing its development cause dysfunctional uterine bleeding and are a frequent

gynecological problem. Adolescent medicine and gynecology focus on recog-

nizing and influencing abnormalities early to prevent clinical consequences.

The challenge is to distinguish normal individual variation from real endocrine

or organic problems. Avoiding too early and unnecessary interventions without

missing relevant abnormalities requires a firm grasp of the process of physio-

logical sexual development with the induction of a regular menstrual cycle as

well as of the symptoms and etiology of relevant abnormalities. This permits

planning of efficient diagnostic testing and appropriate treatment regimes in the

sense of evidence-based clinical practice.

Development of the Menstrual Cycle

Sexual development in puberty begins with activation of the gonadotropin-

releasing hormone (GnRH) pulse generator and the hypothalamic-pituitary
system. GnRH secretion in the hypothalamic centers promotes the secretion of

gonadotropins (FSH and LH) in the anterior pituitary gland. LH secretion

increases steeply with an increase of LH pulses [1, 2]. This stimulates ovarian

The Adolescent Girl
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function and estradiol production in the follicles (fig. 1). Estradiol promotes

effects on the target organs, particularly proliferation of the endometrium.

When the endometrium becomes too high for the prevailing estradiol level, its

growth is interrupted and estrogen breakthrough bleeding occurs. This is the

first menstruation, the menarche (fig. 1).

The age of menarche varies considerably with the epidemiological situa-

tion, and environmental, social and personal factors. In our Central European

region, menarche usually occurs between 11 and 13 years of age. At this time

the sexual development of the breasts and pubic hair is at about Tanner stage B3,

P3 to B3, P4. The beginning of sexual development can usually be recognized

about 2 years before menarche. These correlations are important for distin-

guishing between normal and disturbed development. After menarche, estradiol

secretion increases and sexual development continues to the adult form, Tanner

stage B5, P5, with further development of the reproductive organs.

The menstrual cycle after menarche is usually anovulatory with more or

less irregular intervals. The quantity of bleeding varies. With increasing estra-

diol and with beginning and normalizing of the pulsatile secretion of GnRH the

cycles gradually become ovulatory. During puberty, pulsatile gonadotropin

secretion extends from the night hours into the daytime until the pulse fre-

quency and amplitude reach those of ovulatory menstrual cycles. The estab-

lishment of a regular ovulatory cycle takes a rather long time, about 1–3 years

after menarche. After the period of estrogen breakthrough bleeding without

secretory conversion of the endometrium, ovulation occurs, initially irregular

with a deficient luteal phase. The secretion of progesterone stabilizes incre-

mentally, again with individual differences. The end result of this continuous

development from anovulation, corpus luteum insufficiency and oligomenor-

rhea is a biphasic ovulatory cycle with normal corpus luteum function. At this

Ovarian function 
Sexual development

Childhood Adolescence

Menarche

Puberty
Adulthood

Menstrual irregularities Normal ovulatory cycle

Fig. 1. Sexual development and development of normal ovulatory cycle.
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time the hormone levels are those of normal ovulatory cycles (table 1); GnRH

is secreted in pulses, the pulse generator is stabilized, and the regulation sys-

tems induce appropriate negative and positive feedback mechanisms. This adult

form of the cycle is the basis for normal reproduction. The steps of this devel-

opmental process can be reversed in girls with secondary menstrual distur-

bances after a period of normal cycles (fig. 2).

This physiological process is the basis for recognizing and managing

abnormalities in adolescence. Typical problems are the common forms of dys-

functional uterine bleeding, i.e. menorrhagia, hypermenorrhea, metrorrhagia,

polymenorrhea and oligomenorrhea (table 2) [3–5].

Possible Causes of Disturbances

During the transition from menarche to a normal ovulatory cycle, a

number of influences and noxae may cause abnormalities. The hypothalamic-

pituitary-ovarian axis is complex, unstable and vulnerable. This lability,

Eumenorrhea

Ovulatory cycle

Corpus luteum insufficiency

Anovulation

Oligomenorrhea

Menarche Secondary amenorrhea 
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Fig. 2. Development of normal ovulatory cycle and of secondary disturbances in

adolescence.

Table 1. Hormone levels during the development to a

normal ovulatory cycle

Puberty Regular ovulatory cycle

(depending on the phase)

LH, mU/ml 1 → 3–8 (peak: �24)

FSH, mU/ml 1 → 5–10 (peak: �26)

Prl, ng/ml –20

E2, pg/ml → 30–80 (peak: �400)

P, ng/ml 12–20

DHEA-S, �g/dl → 195–507

GnRH pulsatility → Normal pattern
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particularly in puberty and adolescence, is responsible for the frequent occur-

rence of menstrual cycle disturbances. Physical, psychological and social

stresses can influence pulsatile GnRH secretion and consequently the secretion

of gonadotropins. In adolescence this can cause primary menstrual irregulari-

ties as well as secondary abnormalities. Other reasons for disturbances are

chronic illness and systemic diseases, liver disease, renal failure and medica-

tions. Endocrine conditions include adrenal disorders, hyperandrogenemia,

hyperprolactinemia and abnormal thyroid function.

Prostaglandins play an important role in menstrual bleeding, and an imbal-

ance may be a factor in the pathophysiology of irregular uterine bleeding [3, 5].

Progesterone from the corpus luteum, a key factor for normal menstruation,

activates prostaglandin production in endometrial cells. Normally, bleeding is

stopped by constriction of endometrial arterioles and vascular stasis by platelet

and thrombin plugs and fibrin deposition. Hematologic conditions such as

coagulation disorders and defects are relatively common.

Organic causes such as genital tract diseases and uterine pathology or neo-

plasms are rare in adolescence, but have to be kept in mind and ruled out.

Pregnancy-related problems must be excluded.

Clinical Importance of Menstrual Irregularities

Abnormalities of the type of bleeding may be a serious problem for

adolescent girls. Menorrhagia or metrorrhagia are disturbing in daily life and

may contribute to psychological insecurity. Hypermenorrhea and menorrhagia

are uncomfortable and can lead to anemia and iron deficiency. The same

applies to polymenorrhea, even if it is combined with menorrhagia. The other

abnormality of rhythm, oligomenorrhea, can be an early sign of endocrine

abnormalities with possible consequences for clinical care and future

reproduction. This is an important aspect. In addition, oncologic and metabolic

problems should be considered. A diagnosis should be reached especially in

girls with oligomenorrhea in order to detect a relevant endocrine, organic,

metabolic or coagulation problem.

Type Rhythm

Menorrhagia Polymenorrhea

Hypermenorrhea

Metrorrhagia Oligomenorrhea

Table 2. Menstrual irregularities in

puberty and adolescence between menarche

and normal ovulatory eumenorrhea
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Diagnosis – General Aspects

A diagnostic work-up should be initiated if there are symptoms of

pathology, i.e., if the menstrual disturbance is beyond the normal spectrum of

physiological variability. Most mild and moderate disturbances during

adolescence are transient and self-limited. Diagnostic steps should be taken if

the problems are severe or persisting. The patient’s history is informative

concerning her personal situation. Physical and gynecologic examination is

performed to evaluate the somatic status. Sexual development and the age of

menarche are salient points. If menstrual bleeding has begun, the type and

rhythm should be recorded and documented in a menstrual calendar. The

normal menstrual cycle has a mean interval of 28 days (�7 days) with a dura-

tion of 4 days (�2–3 days). There is a physiological range of menstrual flow up

to 80 ml.

Abnormalities of the type of bleeding (menorrhagia, hypermenorrhea,

metrorrhagia) can be caused by anovulation, imbalance of hormonal factors, and

occasionally coagulation disorders. Endocrine exploration is usually not neces-

sary because the results in these patients are usually quite normal. Assessment

of the hematological status and a complete blood count may detect a coagula-

tion disorder. A pregnancy test may be indicated.

Abnormalities of rhythm, particularly oligomenorrhea, can be a sign of a

real endocrine disturbance. Endocrine exploration is indicated if a prolonged

interval persists for longer than 2 years, and earlier if there are symptoms of

endocrine disease. Basic hormone radioimmunoassays suffice. This means

measuring follicle-stimulating hormone (FSH), luteinizing hormone (LH), pro-

lactin (Prl), estradiol (E2), testosterone (T) and dehydroepiandrosterone-sulfate

(DHEA-S). The blood sample should be obtained in the early follicular phase.

Measuring progesterone (P) in the second phase of the cycle can provide infor-

mation on luteal function. The measurement of basal body temperature will not

be performed by teenage girls. Thyroid function should assessed by measuring

TSH and, possibly, fT4.

Further steps depend on the results of these initial tests. A single abnormal

hormone level should be confirmed by a repeat test because intra-individual

variation is considerable. If the levels are normal or within an individual phys-

iological range, expectant management and reassurance are all that is needed.

If testing yields significant abnormalities, further exploration, prophylaxis or

treatment may be necessary.

Organic lesions are rare in this age group but have to be ruled out. Signs

or symptoms of a tumor, particularly a cerebral lesion, should be investigated

with pelvic ultrasound, computed tomography (CT) or magnetic resonance

imaging (MRI).
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Menstrual Irregularities in Adolescence – Definitions,
Treatment and Special Considerations

Menorrhagia
Menorrhagia is defined as prolonged bleeding (longer than 7 days) within

a more or less normal interval. The flow may be severe. It is caused by

anovulation with low estrogen levels or hormonal imbalance as corpus luteum

insufficiency, or insufficient contraction of the myometrium and vessels.

The diagnosis is a clinical one. Treatment may be necessary if the duration

of bleeding is too long or blood loss excessive. The simplest approach is to

administer ergot alkaloids such as methergin or prostaglandin synthetase

inhibitors. An endocrine approach is a gestagen in the second part of the

cycle. Derivatives of 19-nortestosterone are more efficient than derivatives

of 17�-hydroxyprogesterone or the retroprogesterone dydrogesterone (table 3).

A common approach is the administration of medroxyprogesterone acetate

(MPA, 10 mg/day for 10–14 days). It is useful to continue progestin treatment for

the following two cycles in order to prevent recurrence. Coagulation disorders

associated with thrombocytopenia or clotting factor deficiencies require

hematological consultation. Administration of a contraceptive pill can be a

possibility, as in hypermenorrhea and metrorrhagia.

Hypermenorrhea
Definition: Severe until excessive bleeding within a quite regular cycle, blood

loss �80 ml. Severe bleeding is clinically important, particularly if it is combined

with menorrhagia. Blood loss and resulting symptoms can be considerable. The

reason may be poor contractility of the myometrium and vessels, but a coagulation

disorder should also be kept in mind. A coagulation profile should be obtained in

this setting and a hematologist consulted if an abnormality is detected.

Table 3. Progestins for treatment of menstrual irregularities by substitution in the

second part of the cycle (dosages, 10–14 days, usually days 16–25)

19-Nortestosterone derivatives 17�-Hydroxyprogesterone derivatives

Norethisterone acetate 5–10 mg Medroxyprogesterone acetate (MPA) 10 mg

Lynestrenol 5–10 mg Medrogestone 10 mg

Dydrogesterone 20 mg

Progestins with antiandrogenic efficacy (combined with Ee as oral contraceptive pill):

cyproterone acetate; chlormadinone acetate; Dienogest.
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Otherwise, initial therapy consists of an attempt to promote the contractil-

ity of the myometrium and vessels with ergot alkaloids and prostaglandin

synthetase inhibitors during the menstruation. A second-line approach consists

of an attempt to promote coagulation within the endometrium with tranexamic

acid (Cyklokapron) during the time of bleeding. Progestins in the second part

of the cycle may be successful as well as an oral contraceptive pill with low

dose of estrogen (20 �g Ee or even 15 �g Ee). Surgical intervention (e.g., curet-

tage) is obsolete, but may be necessary in very rare cases. In case of excessive

bleeding, hospitalization may be required to prevent shock, restore blood vol-

ume and stop bleeding with high doses of conjugated estrogens intravenously.

Metrorrhagia
Metrorrhagia, characterized by bleeding episodes without a recognizable

cycle, is a frequent form of irregular bleeding in adolescence. Bleeding occurs

at different intervals with different durations and differs in amount from spot-

ting to severe. The reason is usually anovulation. The endometrium proliferates

under the influence of estrogen until the concentration is relatively insufficient

and breakthrough bleeding occurs. The histologic correlate is glandular hyper-

plasia and the corresponding formation in the ovary is a persistent follicle.

Treatment consists of the administration of an estrogen-gestagen combi-

nation (10 �g ethinyl estradiol � 5 mg norethisterone acetate, 3 � 1 tablet/day)

for 10 days. The estrogen corrects the relative estrogen deficit, thus stopping the

bleeding, and the progestagen compound transforms the endometrium. Two to

three days after completion of the 10-day course, the secretory endometrium is

shed. The withdrawal bleeding may be severe, in such a case the treatment is as

for hypermenorrhea. It is possible that after this bleeding the cycle continues

quite regularly, as a kind of rebound effect. Alternatively, to prevent recurrence,

treatment can be repeated followed by progestins as for menorrhagia (table 3).

If there are problems with the above regimens, an oral contraceptive pill

will be successful, even in young patients, as a therapeutic approach. Suitable

formulations are monophasic micropills with 20–35 �g ethinyl estradiol and a

third-generation progestagen (desogestrel, gestodene, norgestimate). Treatment

can be discontinued at any time to observe the further development of the cycle.

A possibility is the administration of the pill continuously without bleeding in

an interval to correct anemia and an iron deficit.

Polymenorrhea
Definition: Bleeding intervals shorter than 21 days. This anomaly is quite

frequent in puberty and adolescence and is caused by hormonal imbalance

within an unstable cycle. There may be an estrogen deficit in an anovulatory

cycle or a short corpus luteum phase. Polymenorrhea is usually transient and
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self-limited. Treatment is indicated if it persists or is disturbing or if blood loss

is considerable. Treatment mainstays are progestagens in the second phase of

the cycle (table 3) or an oral contraceptive.

Oligomenorrhea
Definition: Bleeding intervals longer than 35 days. Oligomenorrhea may

be transient during the transition to a normal cycle. Evaluation of the physical

status, sexual development, and the bleeding pattern is sufficient in this setting.

But oligomenorrhea may indicate a relevant endocrine disturbance with possi-

ble consequences for future life and health. Exploration is indicated if there are

signs or symptoms of an endocrinopathy or organic manifestations. If not, a

work-up should be initiated if oligomenorrhea persists for longer than 2 years.

In addition, factors such as late menarche and a prolonged interval between

beginning of sexual development and menarche are indications for diagnostic

evaluation.

Endocrine exploration consists of a basic hormone panel. Levels of FSH,

LH, Prl, E2, T and DHEA-S are sufficient to assess the endocrine situation.

If they are all within a physiological range during development, expectant

follow-up and reassurance are sufficient. Abnormal levels should be identified

and their relevance assessed. Disturbances within the hypothalamus-pituitary-

ovarian axis as well as hyperprolactinemia and hyperandrogenemia may be

detected. These abnormalities are true endocrinopathies (table 4) and require

treatment.

Hypothalamic origin: A variety of physical and psychological stresses can

cause oligomenorrhea, particularly during development of the cycle. Stresses

can affect the pulsatile secretion pattern of GnRH and, consequently, gonado-

tropin secretion. Low levels of FSH and LH and relatively low levels of estra-

diol are characteristic. Low body weight, eating disorders, and heavy exercise

and sports are relatively common reasons [6, 7].

Table 4. Oligomenorrhea-endocrine parameters for diagnosis of the

possible disturbances

FSH LH Prl E2 T DHEA-S

Hypothalamic origin ↓ ↓ ↓
Pituitary origin ↓ ↓ ↓
Hyperprolactinemia ↑
Hyperandrogenemia ↑ ↑
Ovarian origin ↑ ↑ ↓
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Treatment should be initiated if oligomenorrhea persists over a prolonged

period or if the long bleeding interval is disturbing. If estradiol secretion is

sufficient, progestins in the second part of the cycle are an option to induce

secretory conversion of the endometrium and a regular bleeding pattern. Also

this prevents permanent proliferation under the influence of estradiol and thus

protects against endometrial hyperplasia and carcinoma.

If estradiol secretion is low, an estrogen-progestogen combination is nec-

essary, either as a biphasic combination of natural hormones as in early post-

menopause or as a contraceptive pill. The result is a regular bleeding pattern

and the correction of an estrogen deficit. Also, bone mass is preserved and

osteoporosis prevented [6, 8, 9].

Pituitary origin: From a functional situation, oligomenorrhea of pitu-

itary origin is similar to the hypothalamic form. The management is the

same. Low levels of gonadotropins and estradiol are characteristic. Secondary

oligomenorrhea may be a sign of an organic lesion such as a brain tumor.

The work-up should include evaluation for pituitary tumors and beginning

hydrocephalus.

Hyperprolactinemic origin: Hyperprolactinemia is rare in adolescence. An

elevated Prl level is diagnostic. Treatment consists of Prl inhibitors to normal-

ize the Prl concentration and GnRH secretion and to induce a normal cycle.

Another possible reason is a cerebral tumor or pituitary adenoma.

Hyperandrogenemic origin: Hyperandrogenemia is a frequent cause of

oligomenorrhea in adolescence. The increasing production of androstenedione,

testosterone, dehydroepiandrosterone and DHEA-S during the development of

the adrenal axis in puberty causes a transient hyperandrogenic state. Persistent

hyperandrogenemia is characterized by elevated androgens; in routine assays,

T and DHEA-S levels are increased. The most common form is the syndrome

of polycystic ovary (PCO-S) [10–12]. A possible reason is late-onset AGS,

which can be detected by secondary oligomenorrhea. The characteristic

parameter for diagnosis is the elevated 17�-hyroxyprogesterone level.

Oligomenorrhea with PCO-S should be treated to induce regular bleeding

with transformation of the endometrium to protect against hyperplasia. The

best option is a monophasic combined micropill (Ee 20–35 �g) because the

characteristic hormonal pattern is normalized by suppression of the gonado-

tropins and lowering of the androgens (fig. 3). If there are symptoms of andro-

genization such as hirsutism, seborrhea and acne, the combination of

Ee 35 �g � cyproterone acetate 2 mg (Diane mite) is useful because of the anti-

androgenic effect of this progestin (table 3).

Signs of androgenization can be very distressing for adolescent girls and

may be an indication for the pill even if contraception is not required. Late-

onset AGS is treated with corticosteroids.
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Fertility later in life is reduced, particularly in patients with persistent

forms of PCO-S [13, 14]. Weight reduction and contraceptive pill therapy may

improve the prognosis for future fertility. Patients with treated AGS can become

pregnant.

Ovarian origin: Oligomenorrhea caused by primary ovarian insufficiency

may announce the beginning or partial damage of ovarian function. The end

result may be ovarian failure with estrogen deprivation as in post-menopause and

loss of fertility. Elevated levels of FSH and LH and low amounts of estradiol are

characteristic. Chromosomal analysis should to be performed to exclude an

abnormal karyotype. Other reasons are ovarian hypoplasia and oncologic

chemotherapy with the consequence of damage of the ovarian function.

Patients with low estrogen levels are treated with an estrogen/progestogen

combination in a cyclic form to induce regular bleeding and correct the estro-

gen deficit. Future fertility is an important aspect. Possibly ovarian function in

patients at risk of ovarian failure in the future can be protected or preserved by

suppressing ovarian function with an oral contraceptive or GnRH analogue.

Ovarian tissue banking may become an option in the future.

Conclusion

Menstrual irregularities are common in puberty and adolescence during

the development of ovarian function and until a regular ovulatory cycle. Most

irregularities are transient and self-limited but some are severe and prolonged

and require exploration and treatment. Some symptoms (particularly oligomen-

orrhea) may herald an incipient or preexisting endocrinopathy that requires

diagnosis and treatment. Abnormalities of the type of bleeding (menorrhagia,

metrorrhagia, hypermenorrhea) are treated symptomatically, mainly with hor-

monal approaches. Of the abnormalities of bleeding rhythm, oligomenorrhea

(much more than polymenorrhea) can signify a relevant underlying endocrino-

pathy. Adolescents with persisting oligomenorrhea should be evaluated. A basic

LH  Testosterone

Free  
testosteroneContraceptive pill

SHBG Testosterone  
binding capacity

Fig. 3. Influence of a contraceptive pill on the endocrine parameters in patients with

polycystic ovary syndrome (PCO-S).



Menstrual Irregularities 139

hormone panel is appropriate. Hypothalamic, pituitary, hyperprolactinemic,

hyperandrogenemic and ovarian forms of oligomenorrhea should be distin-

guished to plan further diagnostic steps and prompt treatment.
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Primary or functional dysmenorrhea in the adolescent is a painful parox-

ysmal syndrome that precedes and may accompany menses [1], but it is with-

out pelvic pathology. Secondary or acquired dysmenorrhea, on the other hand,

is caused by pelvic alteration such as endometriosis [2], adenomyosis genital

infection [3] or ovarian cysts. Although dysmenorrhea is the most frequent

gynecological complaint of adolescents [4–7], it is often revealed only when the

medical history of the young patient is taken [6]. In fact, fewer than 15% of

affected adolescents consult a physician specifically for this pain syndrome [8].

Long considered as an epiphenomenon, primary dysmenorrhea has

received greater attention in recent years because of the discovery of the central

role of the prostaglandins [9] in myometrium hypercontractility [10, 11] and

arteriolar vasoconstriction (fig. 1). In addition, certain non-steroidal anti-

inflammatory drugs (NSAIDs) (propionates) have been found to be remarkably

efficacious in treating this adolescent syndrome [12]. Adolescent care providers

have the important role of educating adolescent girls about menstruation-

associated symptoms, as well as of evaluating and effectively treating patients

with dysmenorrhea [13].

Clinical Signs

The intensity of the crampy pain is variable. Usually, the pain starts within

1–4 h of menses onset and lasts for 24–48 h. In some cases, the pain starts 1–2

days before menses and continues for 2–3 days. It ranges from a dull ache to a

sensation of tightening, contractions, or intolerable colicky pain. In terms of

functional manifestations, dysmenorrhea is at times handicapping. The pain is

The Adolescent Girl
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usually pelvic, though it may radiate to the inguinal region, the lower back or

the legs. It is accompanied by systematic symptoms including headache, nausea

and vomiting, diarrhea, asthenia, irritability, dizziness, myalgia, and absen-

teeism from school. As with any phenomenon of an essentially subjective

nature, it is difficult to analyze. To better quantify the dysmenorrhea syndrome,

we developed a clinical scale [1] that scores all symptoms from 0 to 3 in terms

of intensity (table 1). Such a scale was necessary not only to standardize assess-

ment of dysmenorrhea, but also to evaluate objectively the efficacy of the ther-

apies proposed to patients [14]. Pelvic examination is normal in the adolescent

with primary dysmenorrhea.

Prevalence

We conducted an epidemiological study of the prevalence of dysmenorrhea

in the middle and high schools in Montpellier, France. As part of a systematic

medical examination, participating school physicians established a medical

record for every female student. Each record provided detailed information on the

clinical sign score and age at menarche, age at onset of dysmenorrhea, clinical

severity, frequency, family antecedents, premenstrual syndrome, psychological
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Fig. 1. Pathophysiology of adolescent dysmenorrhea.
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problems, parents’ professions, and type of medication used for symptom relief

(if applicable). Dysmenorrhea was considered to be mild to moderate if the score

was �5, severe was �9, and very severe �14.

We examined a total of 4,203 adolescents aged between 14 and 18 years.

The prevalence of dysmenorrhea was 21%, with 902 dysmenorrheic adoles-

cents. When we divided the population into two age groups, the frequency was

as follows: (1) 14–16 years: 2,207 students, 453 with dysmenorrhea, or 20.5%

and (2) 16–18 years: 1,996 students; 449 with dysmenorrhea, or 22%.

The intensity of each clinical sign of dysmenorrhea is shown in table 2.

Pelvic pain, low-back pain, severe asthenia and a degree of emotional instabil-

ity were the four cardinal signs of adolescent dysmenorrhea. When the differ-

ent symptoms were ranked in descending order, the following could be seen

(table 2): 96% of the adolescents reported pelvic pain, 70% asthenia, 59% low-

back pain, 57% irritability, and 30% reported nausea and vomiting. Moreover,

29% reported headache, 28% dizziness, 27% myalgia, 20% diarrhea or irritable

bowel, and 17% reported faintness.

In terms of the frequency of dysmenorrhea, the following was noted: (a)

regularly (every cycle): 57% of cases; (b) frequently (1 out of 2): 28% (c) and

occasionally: 15%. The association of dysmenorrhea with breast tenderness and

emotional instability, which are typical of premenstrual syndrome, was noted in

26% of the cases.

School absenteeism was high: 35% of the dysmenorrheic students reported

missing classes on the first days of menses. Family antecedents were noted in

39% of the adolescents (grandmother, mother, sister).

Table 1. Clinical scores of adolescent dysmenorrhea

Symptoms Very severe Severe Moderate No symptom

Pelvic pain 3 2 1 0

Low-back pain 3 2 1 0

Headache 3 2 1 0

Nausea, vomiting 3 2 1 0

Diarrhea, irritable 3 2 1 0

bowel

Asthenia 3 2 1 0

Irritability 3 2 1 0

Dizziness 3 2 1 0

Myalgia 3 2 1 0

Faintness 3 2 1 0

Absenteeism 5 3 2 0
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Age of onset: Dysmenorrhea appeared at a chronological age of 10 years

in 31 adolescents, 11 years in 136 adolescents, 12 years in 303, 13 years in 249,

14 years in 114, 15 years in 39 and 16 years in 11. When we considered the onset

of dysmenorrhea in terms of menarche, we observed that dysmenorrhea accom-

panied menarche in 31%, and that it appeared at a gynecological age of 1 year

in 34%, 2 years for 19%, 3 years for 8%, 4 years for 4%, and 5 years 0.6%.

Evaluation of the therapeutic care of dysmenorrhea in each adolescent

revealed that analgesics were used in 29% of the cases, anti-inflammatories in

11%, contraceptives in 4%, and homeopathic treatment in 4%. This seems to

indicate that more than half of these adolescents considered dysmenorrhea as

either a normal phenomenon or a fatality!

Psychological problems were noted in 24% and these ranged from mother-

daughter tensions and school problems up to an extreme refusal of femininity.

The socioeconomic status of the family was evaluated by the father’s or both

parents’ professions. The following was noted: unskilled workers (221), office

employees (146), middle management (137), self-employed (129), skilled crafts-

men, small-business owners (82), farmers (64), retired (26), company executives

(7) and unemployed (90).

Etiology

Evidence supports the concept that dysmenorrhea arises through the excess

in prostaglandin synthesis from the endometrium itself: elevated levels of PGF2�

have been found in the menstrual fluid, as well as in the blood, of adolescents

Table 2. Relative intensity of each clinical item of the

adolescent dysmenorrhea, from our epidemiological analysis

(% values)

Symptoms Score 3 Score 2 Score 1

Pelvic pain 54.8 33 7.8

Low-back pain 19.7 21.9 17

Headache 4.2 11 13.9

Vomiting 6.2 11.4 12.3

Diarrhea 3.6 8.3 8.2

Asthenia 153 37.2 17.3

Irritability 18 23.5 15.4

Dizziness 4.1 10 14.4

Myalgia 4.1 10.3 12.6

Faintness 1.7 5.2 9.8
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with dysmenorrhea. In the uterus, phospholipids from the dead cell membranes

are converted to arachidonic acid which can be metabolized by cyclooxygenase,

leading to the synthesis of endoperoxides. These endoperoxides are then

converted to prostaglandins (PGD2, PGE2, PGF2�). PGF2� mediates the pain

sensation and stimulates endometrium contraction (fig. 1), while abnormal uter-

ine smooth muscle contractility and modifications of the local blood flow are

responsible for abdominal pain [15].

The role of PGs has been strengthened by the observation that the NSAIDs

that inhibit PG synthesis can relieve dysmenorrhea and associated symptoms.

Rofecoxib, a specific cyclooxygenase-2 inhibitor, effectively treated primary

dysmenorrhea, and cyclooxygenase-2-derived prostanoids play a role in the

pathophysiology of primary dysmenorrhea [16]. Increased urinary excretion of

leukotrienes E(4), inflammatory mediators known to cause potent vasocon-

striction and uterine contractions, suggests that these mediators may also be

involved in generating dysmenorrhea symptoms in adolescents [13].

Treatment

NSAIDs are the most common pharmacologic treatment for dysmenor-

rhea: NSAIDs, which are able to inhibit prostaglandin synthetase, have signif-

icantly alleviated symptoms of dysmenorrhea in 75% of adolescents.

Propionates such as ibuprofen (400 mg/4 h), naproxen (500 mg: half a pill every

6 h) are usually prescribed the day before menstruation and during the acute

pain. Funamates, also potent inhibitors of PG synthetase, are better tolerated.

Progestagen (dydrogesterone) has also been proved helpful in relieving the

symptoms of dysmenorrhea [14].

One small randomized controlled trial including adolescents demonstrated

an improvement in dysmenorrhea with high-dose combined oral contraceptive

treatment (COC) compared to placebo. The efficacy of low-dose COC in the

treatment of adolescent dysmenorrhea has yet to be determined. If effective,

well-established safety and non-contraceptive health benefits may make COC

an ideal treatment for dysmenorrhea in adolescent girls, according to these

authors [17, 18]. In our opinion, COC should be reserved for older adolescents

who need a contraceptive method, also, it lessens dysmenorrhea by reducing

endometrial development.

Recently, Ziaei et al. [19] reported the effectiveness of vitamin E

(500 IU/day) in adolescent dysmenorrhea, and Brouard et al. [20] showed for the

first time a therapeutic effect of an orally active vasopressin V1a receptor antag-

onist in the prevention of dysmenorrhea in young women. A low-fat vegetarian

diet was associated with reduction in body weight, dysmenorrhea duration and
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intensity [21]. However, as pointed out by some groups, 29% of the prescription

drug users may not be using medications effectively [22].

Conclusion

Adolescent dysmenorrhea has long been considered a minor problem of

menarche. Its relative frequency, the various degrees of severity, the minimiz-

ing attitudes of other family members, multigenerational patterns of self-

medication – all these are factors that have contributed to the lack of interest

shown by physicians themselves! In 1981, Dawood [23, 24] began to sensitize

American physicians to the extent of the problem by attracting their attention to

the social and economic repercussions of both school and work absenteeism

because of dysmenorrhea. Since then, the demonstration of a hyperproduction

of uterine prostaglandins (PGF2�) has led to the development of a specific treat-

ment [25] whose prototype, flurbiprofene (of the propionate group), has been

found to have a remarkable efficacy in treating this adolescent syndrome [14].

Dysmenorrhea, because it is a pain syndrome, is essentially evaluated by

subjective report. We have thus defined it as the ensemble of symptoms whose

total score is �5; that is, greater than simple pelvic discomfort. Using this

criterion, the prevalence of dysmenorrhea in a population of 4,203 adolescents

from 14 to 18 years was found to be 21%. It is difficult to compare this result

with those of other groups, in part because the definition of dysmenorrhea

varies considerably in the literature, rendering quantitative comparison highly

questionable. Given the wide differences in definition, it is not surprising to

note that the prevalence varies (table 4) from 43 to 80% [26] – and up to 91%

in one group of American adolescents [27]!

The relationship between dysmenorrhea and ovulation is unknown, with

much contradictory data. The establishment of ovulatory cycles is a perquisite

for dysmenorrhea for some groups [3, 6]. Conversely, Balbi et al. [28] reported

that early menarche was related to an increase in its prevalence and its severity.

In our experience, 31% of the adolescents reported dysmenorrhea at menarche;

34% reported dysmenorrhea appearing 1 year later, and 20%, 2 years later. It

therefore seems that neither age of menarche nor the establishment of ovulatory

cycles determines the presence of adolescent dysmenorrhea.

Conversely, in line with our own observations, several authors [27, 29–33]

have noted that dysmenorrhea included in an adolescent premenstrual syn-

drome (associating breast tenderness and mood swings) signals the existence of

a psychological phenotype [34, 35] specific to the dysmenorrheic adolescent

(indolence, lack of athletic activity, mother-daughter symbiosis, familial over-

sensitivity, and so on) [36–39].
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In conclusion, dysmenorrhea leads to important undertreated morbidity in

adolescent girls. It is regrettable that, at a time when there are simple, specific

and efficacious medications available for the symptoms of dysmenorrhea, they

are used by only a third of the adolescents who suffer regularly from this syn-

drome [40–44]. This speaks clearly of the need for pediatricians, gynecologists

and generalists to better inform their patients of the help that is available!
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Hyperandrogenism in Adolescent Girls
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Mild symptoms of hyperandrogenism, such as acne or hyperseborrhea, are

frequent in adolescent girls [1], and are often associated with irregular men-

strual cycles. In most instances, these symptoms are transient and only reflect

the immaturity of the hypothalamic-pituitary-ovary axis during the first years

following menarche. In some subjects, however, these manifestations can per-

sist and even worsen, and hirsutism may appear, thus revealing an adrenal or

ovarian disorder whose most common cause is the polycystic ovary syndrome

(PCOS).

The management of an adolescent hyperandrogenic girl must achieve three

main goals: (1) eliminate a severe cause of hyperandrogenism, such as an adrenal

or ovarian tumor, or the non-classic adrenal hyperplasia (NCAH); (2) recognize

PCOS early on, in order to set up antiandrogen therapy without delay and to

initiate the prevention of obesity and insulin resistance, and (3) distinguish the 

so-called physiological hyperandrogenism of puberty, which will resume within

1–2 years, from a nascent PCOS.

The Physiological Hyperandrogenism of Puberty

At the beginning of puberty, LH pulsatility is only present during sleep. It

then extends to the daytime, with amplification of pulse amplitude and acceler-

ation of frequency [2]. This is accompanied by an increase in androgen plasma

levels and ovarian enlargement, with acquisition of a multifollicular pattern [3].

These changes parallel those in the GH/IGF1 axis, whose hyperactivity induces

a selective insulin resistance. This phenomenon results in a physiological hyper-

insulinism which is responsible for the increase in insulin plasma level and

decrease in SHBG and IGFBP-1 liver production [reviewed in 4].

The Adolescent Girl
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The first menstrual cycles in adolescent girls are frequently anovulatory [5].

When compared to ovulatory cycles, they are characterized by higher serum levels

of testosterone (T), androstenedione (A) and LH, with the possibility of mild

hyperandrogenic symptoms [6]. In most of adolescent girls, these abnormalities

will spontaneously resume within 1–2 years, along with the regularization of their

menstrual cycles. Conversely, in some others, they will worsen, with progressive

constitution of PCOS features, such as hirsutism, anovulation, increased plasma

T, A and LH levels and ovarian enlargement (see below) [7]. At this time, however,

it is difficult to distinguish biologically and ultrasonically those adolescents with

such an evolution from the ones with ‘physiological mini-PCOS’due to the normal

maturational process of puberty [8]. Some features, however, are predictive (see

below), in particular the association with oligomenorrhea which should not be

viewed too quickly as a normal feature of the first gynecological years [9].

Diagnosis of Hyperandrogenism in Female Adolescents

Clinical Assessment
When an adolescent girl is referred for hyperandrogenism, the first visit

must include a thorough record of history and a careful physical examination.

Although infrequent, some clinical symptoms must be carefully searched

for, since they draw the clinician’s attention toward a severe disease: (a) rapidly

growing hirsutism, with other signs of virilization such as clitoromegaly, tem-

poral balding, voice deepening, and increasing muscle mass, which are indica-

tive of an adrenal or ovarian tumor; (b) symptoms of hypercorticism (Cushing

syndrome), and (c) galactorrhea, indicative of a prolactinoma.

In the other situations, symptoms of hyperandrogenism are mild and consist

in: (a) hirsutism, whose degree should be quantified according to the Ferriman-

Gallwey score; (b) acne, indicative of hyperandrogenism when it occurs early, is

inflammatory, and mainly localized in chin, neck and thorax, and (c) alopecia,

indicative of hyperandrogenism when it affects the vertex.

Some clinical features are predictive of PCOS: (a) family history of hyper-

androgenism and menstrual disorders; (b) history of precocious adrenarche;

(c) history of menstrual disorders, mainly oligomenorrhea, persisting more than

2 years after menarche; (d) obesity (body mass index (BMI) �25 kg/m2) or

abdominal adiposity, with increased waist/hip ratio (WHR), and (e) presence of

an acanthosis nigricans.

First Laboratory Assessment
After the first visit, a minimal laboratory screening is mandatory, unless

the clinical findings lead to search at once for adrenal or ovarian tumor, or a
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prolactinoma. Blood sampling must be performed early in the morning, cer-

tainly before 10:00 h. This will avoid false negative results due to the circadian

decrease in adrenal steroids, mainly 17-hydroxyprogesterone (17-HP), that par-

allels the one in cortisol and ACTH and occurs later in the day. Second, patients

must be investigated in the early follicular phase. This will avoid false positive

results due to the steroid production from the corpus luteum. In amenorrheic or

oligomenorrheic patients, blood sampling should be performed after a short

sequence of progestin treatment.

This laboratory screening must include the assay of total T, DHEAS and

17-HP. Other assays are less useful (e.g., the A assay) or not robust enough

(e.g., the free T assay) to fulfill the reliability needed for this first step.

Further Investigations
According to these preliminary results, the diagnostic strategy can follow

the flow chart indicated in figure 1:

(a) If an adrenal or ovarian tumor is suspected, adrenal computed tomog-

raphy or pelvic MRI is indicated, respectively.

(b) If NCAH is suspected (basal 17-HP �2 ng/ml), an ACTH test

should be performed. For some authors, the ACTH test is mandatory as soon

as the first visit to ascertain the diagnosis of NCAH. However, there is no

evidence that its sensitivity in detecting 21-OHD is higher than the one of basal

17-OHP 
(ng/ml)

DHA-S 
(�mol/l)

�5 �22–5

ACTH test

�10 �10

21-Hydroxylase
deficiency

�20 �20

Testosterone 
(ng/ml)

Adrenal
tumor

�2
Ovarian
tumor

�2

PCOS?

Fig. 1. Flow-chart for the use of hormonal assays in the work-up of hyperandrogenism

in adolescent girls.
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17-HP determination, providing that the above-mentioned rules are respected [10].

Therefore, the ACTH test is only useful when the morning follicular unsup-

pressed 17-HP level falls between 2 and 5 ng/ml (6–15 nmol/l), which is the

case in approximately 6% of all patients referred for hyperandrogenism

(see below).

(c) If the patient is suspected of having PCOS, pelvic ultrasound imaging

and metabolic work-up are indicated, in complement to other hormonal assays

(see below).

Causes of Hyperandrogenism in Female Adolescents

The Polycystic Ovary Syndrome

Pediatric and adult endocrinologists may encounter PCOS as a mildly vir-

ilizing state since it is the most frequent cause of hyperandrogenism in female

teenagers and in adult women [11].

Pathophysiology: Puberty and PCOS

The observation that menstrual disturbances and hirsutism commonly

originate in puberty [12] and that many of the endocrine alterations of PCOS

look like an exaggeration of those that accompany puberty (see above) suggests

a pathogenetic link. Among these features, hyperinsulinism may be the clue fac-

tor. This metabolic defect may even pre-date the PCOS since it is most likely

genetic in nature, although it remains to be proven that this is the case in all

patients. An increased body of evidence suggests that it has a role in causing

and/or propagating the disease [4]. Hyperinsulinism may interfere early with

the pubertal maturation process at the hypothalamic, pituitary, ovarian and

adrenal levels, leading to a ‘hyperpubertal state’ [13]. This may trigger a self-

perpetuating process causing the outcome of puberty to be PCOS in genetically

susceptible young women.

Nevertheless, in lean and normoinsulinemic women, other still unknown

factors, either genetic or environmental, may be basic for the development of

PCOS [14]. Many studies have been conducted to characterize the dysregula-

tion of LH secretion and to elucidate whether a primary hypothalamic abnor-

mality could explain the onset of PCOS in normoinsulinemic adolescents

[reviewed in 15]. So far, however, no data have clearly indicated that this dys-

regulation does not simply result from the long-term effects of ovarian steroid

abnormalities or other peripheral influence.
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Clinical Aspects

Although very variable, the phenotypic features of PCOS can be schemati-

cally divided into three components, i.e., hyperandrogenic, anovulatory and dys-

metabolic. These three components are not necessarily or fully associated [11].

Hyperandrogenism
Usually, symptoms are moderate and consist of increased male-pattern hair

growth, acne, seborrhea or alopecia, which reflect mild androgenic stimulation

of the pilosebaceous unit. Hyperandrogenism symptoms frequently commence

at the time of puberty [16]. In some cases, hyperandrogenism is expressed

before puberty as ‘precocious adrenarche’ in patients who subsequently

develop PCOS, indicating an early adrenal involvement [17].

Anovulation
This component of PCOS accounts for oligomenorrhea (i.e. menstrual cycle

length �3 months) and secondary amenorrhea, which are the most typical fea-

tures of the anovulatory PCOS. They very often date back to menarche. Primary

amenorrhea is uncommon, but PCOS is still found in about 20% of girls referred

for this symptom [18]. These patients have no pubertal delay and are frequently

overweight. The amenorrhea is quite reversible under short sequences of prog-

estin treatment, without having to add estrogens. This qualifies this amenorrhea

as ‘normoestrogenic’ or ‘type 2 anovulation’ in the World Health Organization

(WHO) classification. About 20% of adolescent and adult patients with PCOS

report normal menses. However, this does not mean necessarily that they ovulate

each cycle. In a recent study [19], 20% of them were in fact anovulatory.

Metabolic Syndrome
Obesity (i.e., BMI �25 kg/m2) is observed in 30–50% of adolescent and

adult women with PCOS. Most women with PCOS become overweight just

before or during puberty and several lines of evidence suggest that the onset of

obesity in this period of life could represent a specific risk factor for the sub-

sequent development of PCOS [4]. Obesity of women with PCOS is frequently

characterized by a distribution of fat that favors the upper body segment

(increased WHR). This type of fat distribution is detected even in adolescent

girls with normal BMI [20] and is associated with greater insulin resistance

than if fat is located predominantly in the lower body segment [21]. Papular

hypertrophic pigmented skin on the nape of the neck, the axillae, chest and

vulva is detected in 5–50% of women with PCOS [22]. This dermal manifesta-

tion, acanthosis nigricans, is now recognized as a non-specific marker of mod-

erate to severe insulin resistance.
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Diagnosis

Making the diagnosis of PCOS remains a difficult challenge and a contro-

versial issue, especially in adolescent girls. In particular, whether ultrasonogra-

phy should be used as a universal standard is still disputed.

Hormonal Markers for PCOS
Before the development of ultrasonography (see below), the diagnosis of

PCOS was for many years mainly based on an elevated serum LH level and/or

an exaggerated LH response to the GnRH test and/or an elevated LH/FSH ratio

[23]. However, in other conditions clearly different from PCOS such as mild

hypothalamic anovulation or hyperprolactinemia, the LH level may be elevated

after GnRH stimulation [24]. Therefore, many authors have questioned the

sensitivity as well as the specificity of a high LH level. Recent data emphasized

that obesity is a modifier of the biological expression of PCOS in that it atten-

uates the excessive LH plasma level, by reducing the LH pulse amplitude but

not its frequency [23].

In the basal state, the biological hyperandrogenism of PCOS cannot define

the syndrome. In most cases, A and T serum levels are modestly and inconstantly

elevated, in a non-specific manner. For some authors [25], non-suppression of

serum-free T after DXM defines functional ovarian hyperandrogenism in cases

where other well-characterized causes of hyperandrogenism have been

excluded.

More recently, the GnRH agonist test was proposed as a new functional

approach to define PCOS [25]. The dissociation between the 17-HP and A

responses suggested a dysregulation of the cytochrome P450 C17�. Therefore,

the GnRH agonist test appears to provide an integrated probe to detect the

thecal dysregulation of PCOS, in the face of either normal or abnormal LH

serum levels. The results of this test correlated well with some other features of

PCOS, in particular the serum-free T response to the dexamethasone (DXM)

suppression test and the ovarian stromal area [25]. The ovarian stimulation

HCG test yielded similar results [26]. However, they are not convenient for the

diagnosis of PCOS in practice.

Morphological and Ultrasound Criteria
Numerous parameters have been proposed to define PCO by ultrasound but

there is still no consensus about their use for the diagnosis of PCOS. They can

be classified as either external or internal morphologic features. Features that

describe directly or indirectly the ovarian hypertrophy are relatively objective

since they are obtained by measuring physical entities (e.g., ovarian axis, area or

volume) in real-time conditions. The ovarian area was previously considered as
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normal up to 10 cm2 [27] while the threshold is now almost two times lower

(5.5 cm2) in a more recent series compared to a large control group [28].

The internal morphologic features describe the two main histologic fea-

tures of PCO, namely the increased number of subcapsular follicles and the

stromal hyperplasia. Their analysis is more subjective, especially by the abdom-

inal route, which is the rule in adolescents (fig. 2). Furthermore, the follicular

pattern (number and size of follicles) is a non-specific sign which can also be

observed in hyperprolactinemia, functional hypothalamic anovulation or even

in late puberty or in the early normal follicular phase. Conversely, the hyper-

echogenicity of ovarian stroma is considered as suggestive of PCO [29], but it

is highly dependent on the settings of the ultrasound machine. In order to avoid

the subjectivity of this sign in clinical practice, it is recommended that the total

ovarian area be used since it is highly correlated to the stromal area [29]. The

presence of an ovarian hypertrophy at ultrasonography certifies PCO, but its

absence does not exclude the diagnosis.

Screening for Metabolic Syndrome
This should include clinical parameters (family history, BMI, WHR, blood

pressure, search for acanthosis nigricans) and biological parameters (glycemia,

insulinemia, HDL-C, triglycerides). The optimal means for the assessment of

hyperinsulism is still under debate. Insulin levels are often routinely used as an

Fig. 2. Sonogram by abdominal route depicting the polycystic appearance of the

ovaries in an adolescent girl with PCOS. Note that both ovarian sections are greater than the

uterine section. In this representative case, the increased number of subcapsular follicles and

the stromal hyperplasia are easily seen.
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index of insulin resistance but they also reflect both pancreatic secretory capac-

ity and insulin extraction by the liver. Glucose clamp techniques and mathe-

matical modeling to measure insulin sensitivity are not easily applied to clinical

practice. Indirect markers of insulin action may be more valuable tools. The

SHBG level is highly and negatively correlated to the insulin level [30].

Likewise, the IGFBP-1 level is strongly suppressed by hyperinsulinism [31].

Classification of PCOS

Actually, the difficulty of diagnosing PCOS varies according to the clini-

cal presentation. In some cases, only one or two of the three above-mentioned

components are present (e.g., ‘ovulatory PCOS’ or ‘non-hirsute anovulatory

PCOS’ or ‘lean PCOS’ without hyperinsulinism). In practice, hyperandrogenic

PCOS can be schematically split into classic and non-classic forms.

The Classic PCOS
In this situation, the clinical symptoms provide the most powerful pre-

sumption and their association in the three components has a very strong diag-

nostic potency, as well as their occurrence in the late stage of puberty. In this

situation, the diagnostic use of ultrasonography is optional. The main difficulty

is to avoid the pitfall of the ‘too much evident’ PCOS in adolescents referred

either for hyperandrogenism or menstrual disorders. Therefore, it is still wise

to check the basal serum T, DHEAS, 17-HP and prolactin (PRL) levels, as well

as the urinary-free cortisol level, when obesity is recent and some Cushing

syndrome stigmata are present.

The Non-Classic PCOS
PCOS remains the most likely explanation for a so-called idiopathic hir-

sutism (i.e., with ovulatory menstrual cycles). However, the clinical picture is

not reliable enough in the absence of the other PCOS clinical components.

Therefore, one should rely on a cost-effective and safe work-up, which includes

hormonal assays (see above) and ultrasonography. However, the finding of PCO

at ultrasonography must not preclude other diagnosis since it may be incidentally

associated with other conditions (in particular NCAH, see other diagnosis).

Non-Classic Adrenal Hyperplasia

NCAH is encountered with relatively high frequency (1–6%) among

adolescent and adult patients with hyperandrogenism. This incidence may vary
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from one geographic area to another, as reported for classical 21-OHD, because

of ethnic and racial clusters [32].

Pathophysiology

The 21-hydroxylase deficiency is responsible for an oversecretion of 

17-HP and other steroids that are upstream this enzymatic step. Mutations

resulting in NCAH reduce the activity of 21-hydroxylase to 20–50%. This is not

sufficient to impair the physiologically needed cortisol production, providing

that the amount of precursor required is much greater than normal, thus com-

pensating for the lower enzyme efficiency. The alteration in the enzyme kinetic

is therefore sufficient to explain the excessive accumulation of 21-OH precur-

sors, mainly progesterone and 17-HP, in the presence of a normal stimulation

by ACTH. This excess is partly converted to androgens, resulting in adrenal

hyperandrogenism. Therefore, NCAH is essentially a hyperandrogenic disorder,

without overt abnormality in the gluco- and mineralocorticosteroid pathways.

To understand why NCAH expresses itself only during or after puberty,

it must be recalled that the steroidogenic changes accompanying adren-

arche result in an increased 17,20-lyase and a decreased 3�-hydroxysteroid

dehydrogenase-isomerase activity, thus increasing the adrenal output of �5

androgens [33, 34]. Such a phenomenon acting while 21-hydroxylase is partly

deficient could be the physiological trigger of hyperandrogenism in NCAH.

Clinical Aspects

Before the age of 7–8 years, NCAH may mimic an idiopathic premature

pubarche or, more rarely, a virilizing ovarian or adrenal tumor, especially when

there are symptoms of precocious pseudo-puberty, such as accelerated height

velocity and clitoromegaly. In the first series, the prevalence of NCAH com-

pared to the other causes of premature pubarche was debated, varying from 0%

to more than 20%, mainly because of differences in diagnostic criteria. More

recently, it has been estimated at 6–8% [35], justifying the measurement of the

17-HP morning level in this situation.

Numerous studies have shown that adolescent or adult women with NCAH

are seldom more virilized than other women with ovarian causes of hyper-

androgenism and that no symptom of hyperandrogenism is specific for NCAH.

Furthermore, NCAH may also be detected in individuals having mild symp-

toms such as acne [36]. Therefore, the clinical presentation cannot be used for

the diagnosis of NCAH. Clitoromegaly, male habitus and temporal baldness are
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infrequent findings, unless the patient suffers from undiagnosed simple viriliz-

ing CAH. Recently, it has been suggested from a multicenter study including

220 patients that NCAH is a progressive disorder since the prevalence of hir-

sutism increases with the patient’s age [37].

Diagnosis

The diagnosis of NCAH should be considered in those patients selected

from a basal 17-HP �2 ng/ml (see above) and in whom the post-stimulation 

17-HP level exceeds 10 ng/ml (30.3 nmol/l). Between this threshold and the

upper normal limit which is about 3 ng/ml in most studies, there is the range of

heterozygotes who are unaffected carriers [38] and that of patients with

functional ovarian and/or adrenal hyperandrogenism. The former may have a

post-stimulation 17-HP level as high as 15 ng/ml, but in any case their basal 

17-HP level exceeds 2 ng/ml.

Once the biochemical diagnosis has been obtained, genotypes from ado-

lescent patients with NCAH should be obtained as early as possible, in order to

be ready for genetic counseling when they desire a pregnancy.

Other Causes

Adrenal and Ovarian Tumors

These causes of hyperandrogenism are rare. The clinical presentation is

often suggestive (see above, Diagnosis of Hyperandrogenism in Female

Adolescents). The laboratory investigations will rapidly confirm the clinical

suspicion and imaging techniques will localize the tumor (see same section

above). Some extreme forms of PCOS, such as hyperthecosis, may also present

with similar clinical and hormonal features. However, they are very infrequent

in adolescents, unless the patient has an extreme insulin resistance (HAIR-AN

syndrome), either genetic or secondary to a congenital or acquired porto-

systemic shunt [39].

Cushing Syndrome

Some adrenal tumors may secrete high amounts of androgens and cortisol.

Therefore, the clinical presentation might be dominated by symptoms of gluco-

corticoid excess. Conversely, these symptoms may be mild in a hyperandrogenic
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adolescent patient with a pituitary Cushing disease. Therefore, it is wise to check

the 24-hour urinary-free cortisol level in any doubtful situation, especially in

obese patients with the full-blown PCOS.

Hyperprolactinemia

PRL excess stimulates the secretion of adrenal androgens, mainly DHEAS.

Therefore, a mild hyperandrogenism frequently accompanies the clinical

expression of a prolactinoma, but it is seldom the main complaint. Conversely,

mild hyperprolactinemia frequently occurs in PCOS, but it has no specific

expression and often disappears spontaneously.

Idiopathic Hirsutism

This diagnosis is one of exclusion. In particular, it requires that a non-

classic form of PCOS has been ruled out (see above, Classification of PCOS).

It is often observed in patients with a Mediterranean or Hispanic ethnic back-

ground. It is thought to result from increased skin 5�-reductase activity.

Drugs

Drugs that are most commonly responsible for the development of viriliz-

ing effects include anabolic steroids, progestins, antiepileptic drugs, cortrosyn

and metyrapone. In one study [40], a large majority of the patients receiving

valproate had polycystic ovaries at ultrasounds or an elevated serum T concen-

tration. These abnormalities were more common when treatment had been

started before the age of 20 years.

Hirsutism and androgenic alopecia must be differentiated from drug-

induced hypertrichosis or hair loss, which are independent from hormone

stimulation [41].

Treatment of Hyperandrogenism in Female Adolescents

PCOS
The treatment of hyperandrogenism in women with PCOS aims at inter-

rupting androgen production and/or action. Suppression of ovarian function with

oral contraceptives is usually the first line of therapy. It will arrest progression
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of hirsutism but does not lead to substantial improvement. This treatment

lowers free T levels by reducing serum gonadotropin levels, increasing SHBG

levels, and modestly lowering DHEAS levels. One of the new generations of

pills containing a non-androgenic progestin such as desogestrel, gestodene or

norgestimate is advisable. Cyproterone acetate is the major antiandrogen avail-

able outside the USA. It is a potent progestin taken up by fat and released

slowly. When given for 21 days every 4 weeks at a 50-mg daily dose, it inhibits

pituitary gonadotropin secretion and acts as a potent antiandrogen upon the

pilosebaceous unit. An excellent response of hirsutism is seen in up to 90% of

cases [42]. It must be administered with an estrogen to avoid irregular bleeding

or amenorrhea due to endometrial atrophy. Natural estradiol (either percuta-

neously or orally, 2 mg/day for 1–21 days) is preferable to ethinyl estradiol,

which has more metabolic effects [42]. Spironolactone, 50–100 mg bid, has

been shown to be effective and is the most potent and safest antiandrogen avail-

able in the USA. It is potentially teratogenic to fetal male genital development

and may cause menstrual disturbance. Therefore, it should be prescribed with

an oral contraceptive. Corticosteroid therapy is seldom useful.

In obese subjects, weight loss is very important, having beneficial effects

on most aspects of the syndrome, such as subjective symptoms, infertility,

hyperinsulinemia and related metabolic aberrations, and long-term health risks

[43]. Whether a long-term treatment with insulin-sensitizing drugs should be

undertaken as soon as adolescence starts is an unsolved issue, until long-term

studies demonstrate that the benefit/risk or cost ratio is favorable.

NCAH
As in classic forms, the conventional treatment of NCAH is glucocorticoid

therapy. This aims mainly to reduce adrenal hyperandrogenism, while the

necessity for cortisol replacement is less evident. Our opinion is that DXM

should be used rather than less potent ACTH-inhibiting compounds such as

hydrocortisone or prednisone. Very low doses of DXM are needed

(0.25–0.5 mg at night). Physicians should not aim to normalize the morning 

17-HP plasma level, since it has been shown that adrenal androgens are more

sensitive to the glucocorticoid-suppressive effect than are the C-21 steroids

[44]. Therefore, the T or A plasma levels, rather than 17-HP, should be moni-

tored. The fact that much of the intra-adrenal abnormalities in NCAH may be

ACTH-independent may explain why 17-HP serum levels are frequently not

completely normalized by glucocorticoid treatment despite adequate ACTH

suppression [45].

Cyproterone acetate instead of DXM or hydrocortisone has been suggested

for the treatment of hirsutism due to NCAH. Although we did not perform such

a prospective and randomized study, our personal data agree fully with this
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proposal, providing the patient has no or only mild adrenal hyperplasia on CT

scan. Despite the increased levels of androgens, cyproterone acetate has a

powerful antiandrogen effect on peripheral receptors that allows a more rapid

and sustained improvement of hirsutism than does hydrocortisone or DXM

alone [46]. Furthermore, adverse effects with cyproterone acetate are less than

with glucocorticoids. The same remarks apply to spironolactone.

Cosmetic Treatments
These treatments should be encouraged since they complete the effect of

antiandrogen therapy. Temporary methods of hair removal include bleaching,

depilation (hair shaft destruction), and epilation (removal of the hair by the

root). The only permanent method of hair removal currently in use is electroly-

sis, which can either be galvanic electrolysis, thermolysis, or a blend of the two.

Laser epilation is a relatively new technique which may be promising for the

future [reviewed in 47].

Conclusions

In most cases, hyperandrogenism in adolescence is related to a nascent

PCOS. Since the laboratory and ultrasonic findings are often not conclusive at

this age, the diagnosis may remain presumptive providing other diagnoses have

been ruled out and the follow-up does not disclose any atypical evolution.

Although considered as a benign disease, PCOS may sometimes severely affect

the psychological and social behavior of patients. First, hirsutism and other

clinical manifestations of hyperandrogenism may induce poor self-image, and

this is particularly crucial at the time of adolescence. Second, anxiety may

develop about the fertility prognosis. Lastly, the metabolic long-term risks may

threaten some patients excessively. Therefore, when PCOS is diagnosed in

an individual adolescent or young woman, the clinician should have a long

conversation with her, explaining gently and simply what PCOS means in terms

of prognosis for her physical and mental health. The right way is a narrow track,

between a guilty silence and anxiogenic medical overactivism.
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Whether benign or malignant, functional or organic, fluid or solid [1],

ovarian masses are the most common gynecological tumors, with benign

tumors and functional cysts greatly predominating. The annual incidence of

ovarian neoplasms is estimated at 2.6 cases per 100,000 girls and they are very

rarely malignant, representing only 1% of all cancers in children and adoles-

cents [2, 3]. The variety and complexity of the symptoms of these masses pose

many diagnostic difficulties and pelvic imaging is of unquestionable value – in

particular pelvic ultrasonography, which is the key diagnostic investigation [4].

New surgical techniques have been developed, including laparoscopy, which are

generally reserved for the treatment of small persistent benign tumors to

remove the cyst and preserve the underlying ovary [5].

Only surgery and histopathological analysis allow precise identification of

the exact nature of a complex tumor. Ovarian masses in fact cover a wide range

of pathologies, from more or less secretory tumors and benign but complex

anomalies to highly aggressive and invasive tumors. Generally, recognition of

the precise histological type of the neoplasm goes beyond mere histopatho-

logical classification; prognosis and treatment depend on it. The work of Scully

[6, 7], who identified numerous categories of tumor, has led to an international

classification recognized by the World Health Organization (WHO).

Review of Ovarian Embryology

The gonad appears in the first month of embryonic life as a localized

thickening of the antero-internal aspect of the mesonephros, called the genital

The Adolescent Girl
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ridge, which is covered by the coelomic epithelium. At 6 weeks, the primordial

germ cells penetrate the genital ridge and the cells of the coelomic epithelium

proliferate to form the primitive sex cords which will surround the primordial

germ cells and form the undifferentiated gonad. At 7 weeks, the gonad is undif-

ferentiated and has dual potential. There are three essential stages in ovarian

differentiation because Y and above all SRY are absent: the chromosomal stage

where two Xs are present [8], the gonadal stage with ovarian orientation under

the influence of gonadal differentiation factors, and a later hormonal stage with

estrogen secretion. Ovarian differentiation begins at 10 weeks with the devel-

opment of the primordial follicles in the cortex, while maturation ends at

puberty.

Diagnostic Symptoms

The symptoms leading to diagnosis are varied and not necessarily specific

to the pelvic region. They may follow a chronic course mainly marked by

poorly defined pain, heaviness or a palpable mass. In other cases there may be

acute pain or an endocrine syndrome.

The most common complaint is abdominal pain: pain may be subacute,

abdominal and pelvic, sometimes recurrent, and may or may not be accompa-

nied by gastrointestinal signs such as nausea or vomiting or urinary signs such

as pollakiuria or dysuria. These last may sometimes be the principal signs.

Acute pain with a localized, exquisitely painful spot suggests an ovarian

complication such as torsion, rupture or hemorrhage, once other acute surgical

pathologies of the lesser pelvis have been ruled out.

In other cases, a palpable mass may be detected after a complaint of pelvic

heaviness with varying degrees of tenderness. The size of the tumor is not an

indication of its potential malignancy. In some voluminous tumors, the upper

pole of the mass extends beyond the pubic symphysis and develops within the

abdomen. A mass may also be totally asymptomatic and revealed by ultra-

sonography.

Endocrine manifestations can occur and feminization and estrogen-produc-

ing ovarian tumors are more common than virilization. Abnormal estrogen

secretion leads to isosexual precocity in young pubertal girls: rapid breast devel-

opment with vaginal bleeding and enlargement of the uterus are the most com-

mon initial manifestations. In adolescent girls, we observe excessive swelling of

the breasts accompanied by pain and tenderness and pronounced areolar pig-

mentation. Excessive irregular vaginal bleeding and metrorrhagia seem to be

more frequent than amenorrhea. On the other hand, virilizing tumors are associ-

ated with rapid hirsutism, male-type muscular development, clitoral enlargement
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and ‘defeminization signs’ with amenorrhea or irregular menses and breast

regression.

Clinical examination should be completed by pubertal and menstrual

histories in all cases, including dates of the first and last menses and detailed

information on regularity, abundance and duration. Special attention is paid to

disruption of the menstrual cycle, dysmenorrhea and leukorrhea. Questions on

sexual activity, contraceptive practices and exposure to sexually transmitted

diseases must also be asked. It is important to look for general signs such as

fever, fatigue and weight loss.

An adequate pelvic examination is not often possible in virginal patients or

those in pain. Rectal examination may allow physicians to palpate pelvic organs

and search for a localized painful point and a palpable lateral uterine mass.

Means of Diagnosis

Imaging
Numerous techniques are available and play a fundamental role not only in

establishing a positive diagnosis and orienting the etiology, but also in surveil-

lance and the assessment of spread.

The plain abdominal radiograph may reveal a mass syndrome. It shows

tonal differences (fat), intratumoral calcification or ossification, the skeleton

and surrounding soft tissues.

Ultrasonography [9] by an abdominal approach with a full bladder indi-

cates the nature of the mass (fluid, solid, homogeneous or otherwise), its size

and borders, its location and relations with adjacent organs and any possible

repercussions on the upper urinary tract [10]. Doppler ultrasonography may

help to identify the structure of a mass [11]. Certain signs may be useful in

evaluating the probable benign or malignant nature of the ovarian mass. These

signs have a varying predictive value, which is increased when several elements

are found together (poorly defined borders, a thick irregular wall, thick rigid

septations with angulated junctions, growths, mainly solid component, size,

local spread). The contribution of ultrasonography, and especially Doppler

ultrasonography, in pediatric practice is nevertheless limited by the impossibil-

ity of endovaginal investigation.

Sectional Imaging: Computed tomography (CT) or magnetic resonance

imaging (MRI) help to locate the mass and above all to identify its nature. MRI

is particularly valuable for characterizing the various fluid and tissue structures.

Various modalities [12–14] identify tissue structure, blood (hemorrhagic com-

plication of a cyst, adnexal torsion), mucus, fat, and the more or less complex

association of various components (dermoid cyst, teratoma, endometriosis).
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If the tumor is solid, MRI provides arguments as to its malignant or benign

nature and its potential in affirming malignancy is considered to be about 86%

in the adult [15]. MRI is indispensable at the present time in assessing the

spread of malignant tumors.

Laboratory Studies
Laboratory studies are necessary in the first instance and are useful to dif-

ferentiate other pelvic conditions such as pregnancy and pelvic inflammatory

disease (PID). First, a pregnancy test should be routinely performed to exclude

an ectopic pregnancy. Leukocytosis, elevated erythrocyte sedimentation rate

and C-reactive protein are highly predictive of inflammatory processes such as

appendicitis or PID, and screening for sexually transmitted diseases must be

done [16, 17]. In this case, medical treatment with broad-spectrum intravenous

antibiotics is usually sufficient.

Hormonal Investigations
Endocrine manifestations are due to abnormal secretion of steroid

hormones by the tumor: estrogens, androgens or both. Clinical features depend

on the abnormal hormonal secretion. Excessive production of sex steroids

(estrogens or androgens or both) with suppressed pituitary gonadotropin level

(LH and FSH) are in favor of gonad production [18]. High steroid levels are not

suppressed by the dexamethasone test and this response can differentiate

ovarian origin and adrenal hypersecretion.

Serum Tumor Markers
Some ovarian neoplasms secrete protein or hormone markers that can be

assayed in either peripheral blood samples or the ovarian cyst fluid [19]. These

substances are not specific markers for ovarian origin but are specific of tissue

function. They are less useful in the diagnosis of ovarian mass than for the detec-

tion of possible recurrences in the follow-up after initial treatment. The main

helpful markers are carcinoembryonic antigen (CEA) in epithelial and germ cell

tumors; �-fetoprotein (�FP), which is produced by mixed germ cell tumors and

immature teratomas, and human chorionic gonadotropin (hCG), which is ele-

vated in choriocarcinoma and embryonic ovarian carcinomas [19, 20]. Cancer

antigen 125 (CA 125) is a protein expressed on the cell membrane of normal

ovarian tissue. It is a sensitive but not specific marker for non-mucinous epithe-

lial ovarian cancer. Elevated serum CA 125 is typically associated with ovarian

malignancies but it can also be found in association with other intraperitoneal

processes such as endometriosis, hydronephrosis, PID and other epithelial gas-

trointestinal cancers [21–23]. The value of the serum tumor marker CA 125 to

date has been in monitoring response to chemotherapy in patients with ovarian
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cancer and in detecting recurrent disease [24]. Inhibin B is a glycoprotein

secreted by ovarian granulosa cells. Elevated serum inhibin concentration was

reported in granulosa cell tumors [25] and in some mucinous carcinomas. In the

postnatal period, granulosa cells also secrete another glycoprotein, müllerian

inhibiting substance (MIS). Very elevated serum levels of MIS were found in a

woman with an ovarian sex cord tumor [26] (table 1).

Surgery
The recent literature [27–29] shows that in pediatric practice conventional

surgery still holds a considerable place, although the present trend is toward

Table 1. Serum tumor markers

Marker Associated tumor

CA 125 Epithelial tumors (especially serous)

Immature teratoma (rare)

�-Fetoprotein Endodermal sinus tumors

Embryonal carcinomas

Mixed germ cell tumors

Immature teratoma (rare)

Polyembryoma (rare)

Human chorionic gonadotropin Choriocarcinoma

Embryonal carcinomas

Mixed germ cell tumors 

Polyembryoma

Dysgerminoma (rare)

Carcinoembryonic antigen Serous tumors 

Mucous tumors

Lactate dehydrogenase Dysgerminoma

Mixed germ cell tumors

Estradiol Thecomas

Adult granulosa cell tumors

Testosterone Sertoli cell tumors

Leydig (hilus) cell tumors

F9 embryoglycan Embryonal carcinoma

Yolk sac tumor

Choriocarcinoma

Immature teratoma

Inhibin Granulosa-theca cell tumor

Müllerian inhibiting substance Granulosa-theca cell tumor
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increasing use of laparoscopy. As in other fields, the most appropriate

approach may well be video-assisted surgery, as the two techniques are com-

plementary.

Open surgery allows precise intervention on the adnexae while respecting

the imperatives of oncological surgery. However, when extensive abdominal

investigation (up to the diaphragm) is required, the necessarily wide approach

leaves, at the very least, non-negligible esthetic sequelae.

Laparoscopy allows complete exploration of the peritoneal cavity and

acquisition of biopsy samples if required – especially of the supramesocolic

region – and peritoneal washings for cytological study. Inversely, intervention

on the adnexae is less precise than with conventional surgery, even in experi-

enced hands: immobilization of the ovary and fallopian tube and their isolation

from neighboring structures to prevent fluid or cell leakage are of lesser quality.

Even if this argument may be moderated by the rarity of malignant tumors, it

must always be borne in mind when dealing with an ovarian mass; at least one

case of peritoneal dissemination after laparoscopic treatment of a teratoma has

been published [30]. The most reasonable attitude is probably to associate these

two techniques in the wider context of video-assisted surgery.

The first stage consists of laparoscopy using the ‘open’ technique, which

avoids the risks of blind performance of pneumoperitoneum. The peritoneal

cavity can be completely explored and the ovarian mass assessed (size, surface,

connections between the ovarian parenchyma and the tumor), and a functional

mass can be treated and an adnexa untwisted if necessary.

When all the clinical, radiological, biological and endoscopic criteria of

benignity are met and the organic mass is small in size, tumoral excision

(tumorectomy but not adnexectomy) can be envisaged, either within the

abdomen by laparoscopy or outside the abdominal cavity after externalization

of the adnexa by a short incision at the level of an iliac fossa.

In all other cases, ovarian surgery is carried out by a wide pelvic

approach such as the Pfannenstiel technique. Extensive laparotomy is now very

infrequent.

Management

In practice, the clinician is confronted by two very different situations:

(1) a pelvic mass or an endocrine syndrome is discovered and complementary

investigations are required for better definition of the nature of the tumor,

and (2) acute abdominal pain and vomiting signal an emergency situation,

with the danger of adnexal torsion, and surgery is indicated without further

delay.
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Ovarian Mass Discovered on Subacute Pain or an Endocrine Syndrome
Once pregnancy and PID have been eliminated, the initial diagnosis is

based on the association of plain abdominal radiographs and ultrasonography

[10, 31], which (1) confirms the presence of the mass (differential diagnosis

with pseudo-masses such as fecalomas, obstructed bladder, pregnancy, urinary

disorder or ascites); (2) identifies its location in the upper intervesico-rectal

space, thus excluding pelvic tumors of the other spaces and directing attention

to the genital apparatus; (3) analyzes its structure: fluid, solid or mixed, and

(4) assesses tumor spread.

In most cases, these simple investigations will suggest the diagnosis of

an ovarian cyst or teratoma. Viewed in an overall context of suspected

leukemia or a lymphoma, they will be sufficient to identify a tissue mass

localized in an ovary. Diagnosis may sometimes be more difficult: a complex

cyst with a pseudo-solid appearance or teratomas with a marked calcified

component. Here tumor marker measurement, sectional imaging and above

all MRI come into their own. MRI is more specific in the analysis of the var-

ious components and provides indispensable information on the relationships

and spread of the mass.

Adnexal Torsion
Torsion is the most common complication of ovarian masses, with a

frequency ranging from 3 to 33% [27, 28]. When the ovarian mass manifests

with acute pain, torsion is highly probable, ranging from 42% [28] to 80% [32],

depending on the series.

Several publications have suggested that ovarian tumors with torsion are

usually benign [27, 33, 34]. A possible explanation is that the rapid growth of

a malignant tumor leads to peritumoral inflammation and the formation of

adherences. The size of the mass does not appear to be significantly correlated

with the presence or absence of torsion [33]. Although torsion has not been

shown to correlate with cyst size, larger cysts, and thus heavier ovaries, appear

to be less prone to torsion [27]. Moreover, in several publications of acute

ovarian torsion, the frequency of associated tumors varies from 32% [35] to

84% [27].

The clinical symptoms of tumoral adnexal torsion are in no way specific.

Usually, acute subumbilical abdominal pain is associated with vomiting. The

diagnosis can be difficult and the differential diagnosis may include appendi-

citis, kidney stone, PID, ectopic pregnancy and ruptured ovarian cyst.

Ultrasonography reveals an echogenic pelvic mass [27, 36] that is usually

complex (solid and cystic) and the homolateral ovary is not visualized. Effusion

in Douglas’ pouch is generally a late manifestation. If there are abnormal
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calcifications on ultrasound study or on the plain radiograph, a teratoma may

be suspected. Lack of blood flow on Doppler ultrasonography suggests arterial

obstruction. CT scan may be useful but treatment must not be delayed too long

just to obtain complementary imaging or biological tests (tumor markers).

Surgical intervention [28] by laparoscopy or laparotomy is in fact the most

reliable method of diagnosis and first-stage treatment.

Numerous series of torsions of tumoral or healthy adnexae [27, 35–38] show

that in many cases wide excision with oophorectomy or salpingo-oophorectomy

was performed. Many reasons were given for excision, such as fear of pulmonary

embolism after detorsion or of missing a malignant ovarian tumor on an enlarged

adnexa (any ovarian torsion, whether on tumoral or healthy adnexae, presents as

a mass), as well as the generally necrotic, bluish-black appearance of the adnexa

which is then considered unsalvageable.

In the light of numerous publications, all these reasons are debatable and

should lead to a much more conservative attitude with the aim of preserving

later fertility: (1) Ovarian detorsion was considered unadvisable because of the

theoretical risk of pulmonary embolism from the gonadal veins. There has been

no published case confirming this possibility in the child. To the contrary,

detorsion as reported by several authors [39–42] did not lead to any throm-

boembolic incident. (2) Adnexal torsion is often associated with an ovarian

tumor but as a rule the latter is benign [27, 28]. As far as we are aware, in chil-

dren there have been no cases of torsion associated with a malignant tumor

[42]. (3) Ovarian viability after detorsion is very difficult to evaluate.

Numerous studies in both adults and children have demonstrated the amazing

capacity of the ovary not only to revascularize but also to recover satisfactory

function after simple detorsion (on condition that only detorsion is performed,

together with aspiration of a cystic lesion if necessary, but avoiding cyst exci-

sion during the acute phase).

Because of the lack of proof of thromboembolic risk after detorsion, the

low incidence of malignancy and the difficulty of evaluating ovarian viability,

in cases of adnexal torsion detorsion is perfectly justified whether by

laparoscopy [39, 43] or conventional surgery [41, 42]; if necessary it may be

associated with aspiration of a cystic lesion if the latter appears benign.

Excision of a cyst is probably unadvisable during the acute phase [28].

The child can then be followed by ultrasonography and tumor marker

measurement. If an ovarian lesion persists with normal tumor markers, the

tumor should be excised at a distance from the acute episode.

Ovarian fixation is usually advisable but this has recently been debated

[28] as it may produce adherences and modify the relation between the ovary

and the fallopian tube and thus in itself adversely affect later fertility; also, it

does not totally exclude the risk of later torsion [41].
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The Various Ovarian Masses

Non-Neoplastic Functional Disorders: Functional Cysts
The development of simple cysts is quite common in adolescents, and the

risk of malignancy is close to zero. In the pubertal period, ovaries may contain

multiple follicles in different stages of development, and most simple cysts

result from the failure of maturing follicles to ovulate and involute. This cystic

transformation may be due to either inadequate or excessive ovarian stimula-

tion, as indicated by increased frequency in the pubertal or perimenopausal

periods, after treatment to induce ovulation or during treatment with certain

microdose progestative contraceptive pills.

The frequency of functional cysts is most certainly underestimated as

asymptomatic and spontaneously regressive forms go unrecognized. In a series

of 139 observations of adolescent girls who had undergone routine ultrasonog-

raphy, 12% of the girls had cysts that resolved spontaneously within 3 months

[44]. Management depends on clinical symptoms and the diameter and appear-

ance of the cyst. Mere surveillance is only decided if the cyst is a simple one

and, inversely, surgery is called for if lesions are suspect and their histological

nature must be determined.

When the cyst is unilateral and purely fluid on ultrasonography, surveil-

lance for 3 months with a monthly ultrasound check-up is indicated. Treatment

with progestogens or a combined oral contraceptive reduces the time the

cyst takes to resolve and decreases the risk of recurrence [45]. In a series of

144 patients, cysts resolved in 3 weeks with estroprogestative treatment com-

pared with 4.5 weeks without treatment [46]. The adolescent should be informed

that ultrasonography must be done if acute pain develops, because of the risk of

adnexal torsion. If the cyst persists after 3 months or if it rapidly increases in

volume, surgery by laparoscopy or laparotomy may be necessary to remove the

cyst for histopathological study [47, 48]. This makes it possible to differentiate

a simple cyst from a paraovarian or paratubal cyst, a hydrosalpinx or certain

epithelial tumors such as serous cystadenomas. These simple cystic processes

are not neoplasms and are considered as physiological variations; they are

benign and derived from a follicule (first part of the cycle), a corpus luteus

(after ovulation) or the cells of the internal theca.

Epidemiology: Predisposing Factors

In the adolescent girl, risk factors such as early menarche, long menstrual

cycles or oligomenorrhea may increase the possibility of ovarian cyst. Inversely,

the risk decreases if the first menses appeared after the age of 14 years (odds

ratio (OR) 0.4), cycles are short and regular (�26 days), and the patient is obese

(OR 0.5). The risk is, however, doubled with irregular menses (OR 1.9) [49].
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Risk may be affected by tobacco consumption, with a twofold relative increase

of risk in patients who are smokers [50].

Special Etiology

Rare cases of aromatase gene mutation have been described in 46,XX girls

with primary amenorrhea, bilateral ovarian cysts and impuberism, contrasting

with increasing virilization [51, 52]. Aromatase is the enzyme that catalyzes the

hydroxylation involved in the conversion of androgens into estrogens [52].

The aromatase deficiency of these girls accounts for their hypergonadotrophic

hypogonadism, high androgen levels and macropolycystic ovaries. Estrogen

treatment results in feminization, menstruation and ovarian cyst regression [53].

Endometriosis
Endometriosis is characterized by the presence of endometrial tissue out-

side the uterine cavity. It is rare during puberty and is marked by dysmenorrhea

with a large endometrial cyst located in the adnexal fallopian tube or in the

ovary, the so-called endometrioma or chocolate cyst. Ultrasonography and MRI

may be helpful in identifying an ovarian endometrioma, which is more easily

recognizable during the menses. At the onset of disease, surgery is necessary

and includes resection of the cyst wall of the endometrioma. Medical treatment

can be considered at a later stage.

Several complementary theories have been advanced to explain this

disorder: the first is the theory of tubal reflux described by Sampson [54] in

1925. In vaginal aplasia in the syndrome of Rokitansky-Kuster-Mayer-Hauser,

ovarian endometrioid nodules are observed earlier and more frequently [55].

A second more recent theory to account for the hypofertility of these patients is

that it is caused by a significant decrease in the physiological apoptosis of the

endometrial cells. Numerous factors of immunological disturbance, such as

fibronectin, interleukins and insulin-like growth factor, seem to play an

important role [56]. A Canadian study has stressed the predisposing role of

factors such as short cycles, menses lasting more than 5 days, excess weight and

above-normal alcohol and caffeine consumption [57].

Benign and Malignant Neoplastic Disorders
The WHO has published a classification of ovarian tumors based on his-

tologic cell type and benign versus malignant nature [6, 7]. This classifica-

tion is shown in table 2. Staging of malignant ovarian tumors has been

defined by the International Federation of Gynecology and Obstetrics (FIGO)

[58] (table 3).

Ovarian neoplasms occur in 2–25% of adnexal masses in adolescent series

[46, 59, 60]. Germ cell tumors are the most common tumors and represent
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50–60% of ovarian tumors in women aged under 20 [61]. About 95% of these

tumors are benign cystic teratomas and 5% are mixed malignant germ cell

tumors with several histological components secreting various tumor markers,

�-hCG or �FP [62].

Table 2. Modified WHO international histologic classification of

ovarian tumors

Common ‘epithelial’ tumors

Serous

Mucinous

Endometrioid

Clear cell

Other epithelial tumors: Brenner, transitional, small cell

Malignant mixed mesodermal

Unclassified

Sex cord-stromal tumors

Granulosa stromal cell

Granulosa cell

Thecoma-fibroma

Sertoli stromal cell

Sertoli cell tumors

Sertoli-Leydig cell tumors

Well differentiated

Intermediately differentiated

Poorly differentiated

With heterologous elements

Sex cord tumor with annular tubules

Leydig (hilus) cell tumors

Lipid (lipoid) cell tumors

Gynandroblastoma

Germ cell tumors

Dysgerminoma

Endodermal sinus tumor

Embryonal carcinoma

Polyembryoma

Choriocarcinoma

Teratomas

Immature

Mature (dermoid cyst)

Monodermal (struma ovarii, carcinoid)

Mixed forms

Gonadoblastoma

Metastatic

Other
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Common epithelial tumors increase in frequency in the second decade,

from 16% before 14 years to 28% at 17 years [60]. Serous cystadenomas seem

the most common (50% of cases) and the incidence of borderline tumors

increases with age. Sex cord-stromal tumors consist of epithelial (granulosa-

Sertoli cells) and mesenchymal elements in a variety of combinations.

Granulosa cell tumors are the most frequent feminizing tumors and the juvenile

form is of low malignant potential [63].

Table 3. International federation of gynecology and obstetrics (FIGO) staging of carcinoma of the

ovary1

Stage I Growth limited to the ovaries

Stage IA Growth limited to one ovary; no ascites present containing malignant cells

No tumor on the external surface; capsule intact

Stage IB Growth limited to both ovaries; no ascites present containing malignant cells

No tumor on the external surfaces; capsules intact

Stage ICa Tumor classified as either stage IA or IB but with tumor on the surface of one or both 

ovaries; or ruptured capsule(s); or with ascites containing malignant cells present; or with 

positive peritoneal washings

Stage II Growth involving one or both ovaries, with pelvic extension

Stage IIA Extension and/or metastases to the uterus and/or tubes

Stage IIB Extension to other pelvic tissues

Stage IICa Tumor either stage IIA or IIB but with tumor on the surface of one or both ovaries; or with 

capsule(s) ruptured; or with ascites containing malignant cells present; or with positive 

peritoneal washings

Stage III Tumor involving one or both ovaries with peritoneal implants outside the pelvis and/or 

positive retroperitoneal or inguinal nodes

Superficial liver metastasis equals stage III

Tumor is limited to the true pelvis but with histologically proven malignant extension to 

small bowel or omentum

Stage IIIA Tumor grossly limited to the true pelvis with negative nodes but with histologically 

confirmed microscopic seeding of abdominal peritoneal surfaces

Stage IIIB Tumor of one or both ovaries with histologically confirmed implants of 

abdominal peritoneal surfaces, none �2 cm in diameter; nodes are negative

Stage IIIC Abdominal implants �2 cm in diameter and/or positive retroperitoneal or 

inguinal nodes

Stage IV Growth involving one or both ovaries, with distant metastases

If pleural effusion is present, there must be positive cytologic 

findings to allot a case to stage IV

Parenchymal liver metastasis equals stage IV

1Staging of ovarian carcinoma is based on findings at clinical examination and surgical exploration. The

histologic findings are to be considered in the staging, as are the cytologic findings as far as effusions are

concerned. It is desirable that a biopsy be taken from suspicious areas outside of the pelvis.
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Germ Cell Tumors

Mature Cystic Teratoma (fig. 1a, b). Benign cystic teratomas or dermoid

cysts are the most common germ cell tumors and in this case all tissue is mature

and there is no mitotic activity. Patients may be asymptomatic or present

abdomino-pelvic pain or increasing abdominal girth. Due to the weight of the

lesion, there is a potential risk of ovarian torsion. Physical examination may

reveal a palpable adnexal mass which may be voluminous. Pelvic X-rays may

show pelvic calcifications. Ultrasonography can identify an ovarian heteroge-

neous solid mass. The type of surgery depends on the volume of the tumor and

its sonographic appearance [64]. The aim is optimal preservation of the normal

ovary with the minimum of risk of adherence or spillage of cyst fluid. It is

important to search for malignant cells and bilateral lesions in the cystectomy

specimen [65]. In all cases, the cyst is excised and the remaining normal ovary

salvaged. Approximately 10% of teratomas are bilateral and careful sono-

graphic and macroscopic examination of the contralateral ovary is necessary.

However, several studies have found that histologic examination of an appar-

ently normal ovary leads to identification of a teratoma in fewer than 1% of the

cases. Under these conditions, several reports agree that routine biopsy of the

contralateral ovary is not in fact necessary [27].

Teratomas are usually benign tumors but their malignant potential is

related to the histological differentiation and nuclear atypia of their cells. They

can be classified in three types: immature malignant teratomas, mature benign

teratomas or monodermal teratomas [66]. Malignancy is determined according

to the FIGO classification and the grade adapted for germ cell tumors, with

neuroepithelial tissue present in grade 3.

a b

Fig. 1. Dermoid cyst. a Ultrasonography. Heterogeneous mass, predominantly fluid,

with a tissue component and echogenic calcifications. b CT scan. Heterogeneous, multitis-

sular, calcified mass, with a highly suggestive fat content.
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Dysgerminomas. Dysgerminomas are the most frequent malignant germ

cell tumors in young women (80% of cases). They are rarely pure dysgermino-

mas but are often mixed with other cell types and synciotrophoblastic types

secreting hCG. They are usually large and often secrete hormones and tumor

markers such as �-hCG, LDH or �FP, which can be useful in monitoring the

course of the disease. Paraneoplastic manifestations are possible [67]. Diagnosis

is often made at stage 1A and conservative surgery with salpingo-oophorectomy

is the treatment of choice. These tumors are bilateral in 20% of cases and sur-

veillance of the contralateral ovary with systematic biopsy is recommended.

Localized, unilateral forms have an excellent prognosis at 5 years but there

is a high recurrence rate. The prognosis is more reserved in mixed bilateral

forms with multiple recurrences and an endodermal sinus component [68].

Among the tumors with an unfavorable prognosis are those �10 cm in diame-

ter and with more than one-third mixed component. These tumors are sensitive

to chemotherapy and radiotherapy. Chemotherapy protocols are indicated in the

more extensive forms (FIGO stages II, III and beyond).

Endodermal Sinus Tumors or Yolk Sac Tumors. These are an association of

extra-embryonic mesodermal cells and endodermal cells. The mean age at

diagnosis is 19 years and the incidence appears to increase with age [69]. These

tumors evolve very rapidly and are only exceptionally bilateral. There are four

architectural variants: labyrinthine, pseudo-papillary, polyvesicular and solid.

�FP is an excellent marker for diagnosing recurrences, which occur very

frequently during the first year. Polychemotherapy protocols have markedly

improved survival [70].

Other Tumors. Other tumors include embryonic carcinomas consisting

of extra-embryonic and embryonic teratoma-type pluripotential cells. Chorio-

carcinomas are biphasic tumors composed of cytotrophoblasts and syncytiotro-

phoblasts secreting �-hCG and �FP.

Common Epithelial Tumors

Epithelial ovarian neoplasms are rare in patients under the age of 20 years.

Few series have found any premenarchal adolescents with these lesions [71].

Serous cystadenomas are the most common. They are often unilocular, with a

thin wall and a clear content, and they rapidly increase in volume. They are

rarely bilateral and their rate of malignancy ranges from 7.5 to 30% [3].

Mucinous cystadenomas are multilocular with a thick content and a wall of vari-

able, irregular thickness. They tend to recur and regular surveillance is necessary

over a period of several years. In a series [72] of 19 patients with epithelial

ovarian neoplasms and aged under 21 years (range 14–21), 9 serous tumors, 7

mucinous tumors, 2 small cell carcinomas and 1 endometrioid carcinoma were

found. Most (84%) were low malignant potential or well-differentiated tumors.
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Surgical treatment consisted of unilateral salpingo-oophorectomy in 12 patients,

total hysterectomy and salpingo-oophorectomy in 6 patients and cystectomy in

1 patient. Fifteen patients had FIGO stage 1 disease and survival was good

with preservation of fertility. Four patients had stage III disease at the time of

diagnosis. Two deaths occurred in this series, both in patients with small cell

anaplasia.

Mesenchymal and Sex Cord Tumors

Sex cord-stromal tumors are neoplasms which contain granulosa cells,

Sertoli cells, Leydig cells and fibroblasts of stromal origin. These tumors are

notable for their endocrine activity, with feminizing or predominantly estrogen-

producing tumors or virilizing or predominantly androgen-producing tumors,

and they account for 3–10% of gonadal tumors. Steroid dosage and specific

tumor markers are useful in the follow-up after surgery. Activating mutations of

the G-protein genes have been associated with the development of several

endocrine neoplasms. Lyons et al. [73] identified a special mutation at codon

179 of G�12 (gip2) in two granulosa cell tumors and one thecoma. Other

mutations were identified as gsp in Leydig cell tumors. These particular

activating mutations of protein genes seem to be involved in the pathogenesis

of sex cord-stromal tumors and these putative oncogenes may play a significant

role in the molecular mechanism of such tumors [73, 74].

Granulosa Cell Tumors. Ovarian juvenile granulosa cell tumors are usually

encountered in children and adolescents and have a more favorable prognosis

than the typical adult form [75]. These tumors secrete estrogen and young girls

present pseudo-precocious puberty with breast enlargement and vaginal bleeding,

while adolescent patients have hypermenorrhea. Virilization occurs in 2–3% of

patients with granulosa tumors, especially with cystic tumors [76]. Specific gran-

ulosa cell markers are inhibin B and MIS [25, 26]. Microscopically, pure granu-

losa cell tumors are highly differentiated and a typical microfollicular pattern

consisting of Call-Exner bodies is often seen in adult tumors but is rare in juve-

nile cases. About 90% are diagnosed at an early stage (FIGO stage 1) and prog-

nosis is favorable. More advanced stages have poor clinical outcome and surgery

should be completed with chemotherapy (carboplatin and etoposide) [77].

We followed an 11-year-old patient with renal failure who presented rapid

breast development with metrorrhagia. Ultrasonography showed a heterogeneous

right ovarian tumor (175 ml) with an enlarged uterus (55 mm). Estradiol level

was high (150 pg/ml) with suppressed gonadotropin. Various tumor markers

such as CEA, �FP and hCG were negative but two results were elevated:

inhibin �1,000 pg/ml and MIS, 442 pmol/l. This was an estrogen-producing

tumor and at first we suspected a granulosa cell tumor with specific positive

tumor markers. WT1 mutations have been reported in granulosa cell tumors [78]
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but search for this mutation was negative. Unilateral salpingo-oophorectomy was

done and confirmed FIGO stage 1. Two years later the patient is well and sur-

veillance with inhibin B and MIS measurement and ultrasonography is negative.

Thecomas, Fibromas, Fibrosarcomas (fig. 2a, b). Thecomas or fibromas

are uncommon before the age of 20. Pure thecomas or fibrothecomas are almost

always benign but rare fibrosarcomas with nuclear atypia have a bad prognosis

[79]. Tumors may be virilizing or associated with estrogen production or

Demon-Meigs syndrome (ascites and pleural effusion). In patients with nevoid

basal cell carcinoma syndrome (NBCC or Gorlin syndrome), the first tumor

occurs at a median age of 20 years. Gorlin syndrome is an autosomal dominant

disorder linked to 9q22.3-q31 comprising ovarian fibroma, basal nevi, jaw cysts

and skeletal anomalies [80]. Pure thecomas are composed of theca cells and

fibroblasts of ovarian stromal origin and luteinized thecoma.

Sertoli-Leydig Tumors. Leydig cell tumors are rare, unilateral tumors

(�0.2% of all ovarian neoplasms) of the sex cord-stromal group and were

previously termed androblastomas or arrhenoblastomas. They cause virilization

in girls and patients complain of hirsutism, hoarseness, muscular hypertrophy

and menstrual disturbances. Hormonal analysis shows a high testosterone level,

only partly suppressed by the dexamethasone screening test, and suppressed LH

and FSH. Ovarian vein catheterization can yield a diagnosis. These are solid

yellowish nodular tumors with polygonal Leydig cells containing eosinophilic

cytoplasm with lipid vacuoles. The prognosis is related to the stage and degree

of tumoral differentiation. They are low-grade malignant tumors whose

prognosis is usually good; unilateral salpingo-oophorectomy is necessary and

sufficient [75]. Decrease in testosterone levels and increased gonadotropins are

the best markers of a favorable course.

a b

Fig. 2. Fibrosarcoma. a Ultrasonography. Heterogeneous ovarian mass with a

predominant tissue component. b CT scan. Solid tumor with no fat or calcifications, and

heterogeneous uptake of contrast agent.
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Gynandroblastoma. This is a rare tumor which associates granulosa cells

and Sertoli-Leydig cells in varying proportions [81].

Another Rare Tumor, the Gonadoblastoma

The gonadoblastoma is composed of germ cells mixed with sex cord deriv-

atives and dysgerminoma. Although this tumor is benign, it may be associated

with a malignant germ cell tumor. Gonadoblastoma is almost only encountered

in patients with gonadal dysgenesis (Turner syndrome) associated with the

Y fragment [82]. The presence of Y chromosome material (probably not SRY)

may cause the development of gonadoblastoma. The risk has recently been

estimated at 7–10% [83]. Gonadectomy remains the procedure of choice to

exclude malignancy. If the patient or family refuse this possibility, detailed

ovarian sonography supplemented with color Doppler at regular intervals may

be sufficient to monitor these patients [84].

Conclusion

The detection of adnexal masses is common and the vast majority is

benign. These benign masses are predominantly functional ovarian cysts, most

of which resolve spontaneously. Ultrasonography is the preferred first-line

diagnostic tool. When surgery is necessary, it is necessary to keep in mind the

importance of preserving subsequent fertility whenever possible.
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A thorough understanding of the different mammary gland structures and

their respective physiological roles helps to detect anatomic variations and

diagnose breast disease at various ages. Mammary abnormalities may be

classed as either minor aberrations in normal developmental processes, as part

of the breast’s cyclical activity associated with hormonal changes during the

menstrual cycle, or as physiological involution of the mammary gland.

The ANDI (aberrations of normal development and involution) classifica-

tion proposed by Hughes and co-workers [1, 2] takes into account physiologi-

cal, histological and pathological findings (table 1). The concept is based on the

progression from normal to aberrant (anatomical or physiological deviation) to

disease state and the distinctions between them. This classification optimizes

therapeutic strategies; when slight abnormality or aberration is diagnosed, the

treatment may often be limited, whereas when complex breast disease is diag-

nosed, the treatment is aggressive, with surgical options.

After a brief review of the physiology of mammary development, the

pathologies associated with various histological structures of breast tissue will

be detailed.

Embryology

Breast tissue originates from ectodermal layers. During the sixth week of

embryogenesis, epidermal cells migrate into the underlying mesenchymal tissue

and form primitive mammary ridges. These ridges initially extend from the

axilla to the base of the lower limb bud. The validity of this ‘theory’ was derived

from animal study and its validity in humans is now being challenged [3].

The Adolescent Girl
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However, congenital lesions in the human are overwhelmingly confined to the

axillo-pectoral region [4].

By the tenth week, these structures atrophy at their upper and lower

borders, leaving ridges in the pectoral region only. The nipple and areola

overlie a bud of breast tissue composed of both the primary mammary ducts

and fibrous stroma. Between 10 and 20 weeks, approximately 15–20 major

ducts form and then bifurcate into tubules which form the basis of the duct

system. The major ducts at this stage have only small vesicles at the distal

ends and no lobular development is present. Each duct system opens sepa-

rately into the nipple. The areola develops at approximately 5 months of

gestation.

Interactions between stroma, connective tissue, the vascular network and

specialized fat cells result in the development of the breast mammary gland.

Rudimentary sebaceous glands and Montgomery’s tubercles are present. The

breast bud is usually not palpable until 34 weeks of gestation and measures

approximately 3 mm at 36 weeks and 4–10 mm at 40 weeks. The final change

is completed by the time of birth.

Breast Physiology

The breast remains quiescent in the prepubertal stage and undergoes

major changes at puberty under the influence of ovarian hormones. Estrogen

increases adipose tissue and initiates stromal and ductal growth. Progesterone

is probably important for lobular-alveolar development. These hormones

produce the changes seen in the pubertal breast as documented by Marshall

and Tanner [5].

Table 1. ANDI classification [adapted from 2, 3]

Age Physiology Aberration Disease

15–25 years Lobular development Fibroadenoma Giant fibroadenoma

Stromal development Juvenile hypertrophy Gigantomastia

Ductal development Duct ectasia Abscess

25–35 years Cyclical modifications Cyclical mastalgia Severe mastalgia

Cyclical nodularity

35–45 years Lobular involution Cysts

Ductal involution Sclerosing lesions

Dilatation Duct ectasia Abscess

Sclerosis Nipple retraction
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The adult breast has a major duct system leading to the terminal ductal

lobular unit, which has been described in detail by Wellings et al. [6].

Comprising extra- and intralobular terminal ducts and the lobules arising from

the intralobular terminal ductule, it is an important localization in the origin of

many breast diseases.

The appearance of the breast bud or mound is the first prepubertal sign of

the beginning of the estrogen ovarian activity. This development is often

asymmetrical. The mean age of appearance is 10.9 (8.5–13.3) years [7], and

other secondary sexual characteristics follow, including hair growth and mor-

phological modifications of the vulva. The duration of mammary gland growth

is approximately 2–3 years, although sometimes longer. The first menstruation

occurs usually 2 years after the S2 period.

Table 2 shows the different Tanner stages leading to adult stage with a

surrounding breast and a protruding nipple.

In the newborn, presence of a breast bud is frequent and characterizes

neonatal mastitis, a sign of passive in utero hormonal impregnation. In late

pregnancy, high levels of luteal and placental hormones in the mother’s blood

cross the placenta into the fetal circulation and stimulate the fetal breast. This

breast bud disappears spontaneously after some weeks. Hormonal manipulation

delays this regression and involves a risk of infection (breast abscess); similarly,

surgical treatment can definitively damage the future mammary gland [8].

During childhood before 8 years, the development of a breast bud is a

warning sign. Indeed, premature thelarche occurs unexpectedly in 70–80% of

cases before 2 years. The breast bud can be uni- or bilateral, but the areola is

not modified. Breast development is isolated and not accompanied by other

pubertal signs (absence of hair growth, prepubertal smear test, absence of

growth acceleration and normal bone age). Spontaneous regression is common

but clinical follow-up is necessary during the first months in order to detect

premature puberty.

Table 2. Tanner stage

S1 Pre-menarchal stage

S2 Breast bud elevation

Pinker areolar skin (sometimes dysymmetry)

S3 Growth and protrusion of the nipple

Montgomery’s tubercle appearance

S4 Elevation of the secondary areolar mound 

(stage not constant)

S5 Adult breast, regression of the areolar mound

Erectile areolar
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During puberty, breast elevation increases at stage S2 and growth and

protrusion of the nipple appear. The breast is often painful either sponta-

neously or on palpation. This palpation is sometimes not easy, especially in

stout children. Unilateral breast development should not necessarily suggest

pathological tumefaction and does not justify aggressive investigation

(biopsy for example), which carries the risk of damaging the future mammary

gland.

Throughout the growth period, breast palpation often remains difficult.

The mammary gland is firm and tender, with a multinodular aspect making it

difficult to distinguish from pathological tumefactions [4]. It is often useful to

repeat the examination, preferably in the post-menstrual period. Clinical

examination is essential because generally it will lead to diagnosis without

complementary investigation. Ultrasonography is the usual complementary

investigation in adolescence. Mammography remains exceptional because the

high mammary density at this age results in a uniform opaque zone that cannot

be interpreted.

Classification of Breast Diseases:The ANDI Concept

Three major phases associated with the physiological processes of the

mammary gland characterize this new classification [1].

Lobular Development between Puberty and 25 Years of Age
Lobular development is important during the early reproductive stage

(from puberty to 25 years of age). At this time, the high cellular activity of the

lobules explains the higher frequency of fibroadenomas at this period. Later,

the first lobules are gradually replaced by more mature and less active lobules

during the cyclical period, and especially after pregnancy. At the end of repro-

ductive life, involution particularly affects the lobules.

Cyclical Hormonal Modifications between Puberty and 50 Years of Age
The normality of different histological structures of the mammary gland

seems to very much depend on a normal, balanced relationship between epithe-

lial and stromal elements. Both these elements are under hormonal control, and

the hormonal modifications occurring at each cycle have been much analyzed.

However, the interpretation of these in vitro studies remains difficult because

the correlation with in vivo studies is not straightforward; a repeated histologi-

cal breast biopsy in the same women is not justified. The cyclical modifications

of different mammary constituents vary considerably between women, as well

as within the same woman after breastfeeding when profound and powerful
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hormonal modifications occur. Because of the inevitable variations, the likeli-

hood of minor abnormalities is rather high after 35 years.

Breast Involution between 35 and 55 Years
Involution starts by 35 years of age, sometimes earlier. The process of

lobular involution associated with cyclical changes occurs over a long period

(20 years). If the balance between these two processes is not respected, minor

aberrations are highly probable. This period of fluctuating involution extending

over 20 years thus explains the high frequency of minor breast aberrations. It

appears that normal epithelial involution of the lobule is dependent on the

continuing presence of the specialized stroma around it. Should the stroma

disappear too early, the epithelial acini remain and may form microcysts. Since

microcyst formation is associated with involution of stroma, breast cysts are

rare in adolescent girls [2, 4, 9].

In conclusion, these three periods have distinct clinical presentations,

but overlapping and interacting processes also lead to complex clinical

situations.

Aberrations or Diseases Linked with the 
Developmental Process

Congenital Anomalies
Congenital anomalies may be uni- or bilateral and may involve the nipple,

the breast or both. Breast abnormalities are classically observed along the line

extending from the axilla to the base of the lower limb bud. Congenital defects

in the human, however, are overwhelmingly confined to the axillo-pectoral

region. Abnormality of volume or form can appear during the development of

the mammary gland.

Polythelia. One to 2% of the global population has this abnormality, and

an association with renal malformations has been reported in some studies [10].

Often mistaken for a nevus, the supernumerary nipple is easily distinguished by

its color, shape and location in the embryonic ‘milk line’. The aesthetic damage

is minor and no surgical correction is generally needed.

Polymastia or Supernumerary Breast. The most frequent localizations are

in the axillary or pectoral position [4, 9]. The volume or pain can be sufficient

to warrant surgical treatment. A simple axillary prolongation of the mammary

gland without nipple is most often reported and discomfort is usual during

pregnancy or breastfeeding.

Athelia and Amastia. Isolated athelia is extremely uncommon and absence

of the mammary gland is frequently associated. Bilateral amastia is very rare.
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An amastia, whether or not associated with athelia, is characteristic of the

Poland syndrome. In the complete form, this syndrome associates unilateral

mammary aplasia, absence of the sternal and costal portions of the pectoralis

major, absence of the pectoralis minor, and absence of portions of the serratus

magnus and external oblique muscle: a brachysyndactyly of the hand from the

same side is often associated [11].

The treatment of this syndrome is surgical and the aesthetic result depends

on how severely the pectorals and the thorax are affected.

Acquired Abnormalities
Hypotrophy. In hypotrophy, the mammary gland volume is insufficient.

The nipple is normal but the definitive breast at stage S5 is small. Mammary

hypoplasia is often constitutional and familial. Breast and nipple appearance

are normal, as the results of physical examination, but breast volume is quite

small. If the physical examination is identical 6 months later in an adolescent

more than 17 years, definitive breast size can be concluded.

Breast atrophy is sometimes associated with other pathological situations,

such as ovary insufficiency (gonadal dysgenesis or acquired insufficiency) or

during hyperandrogenism.

Hypotrophy bordering on amastia can be the consequence of either breast

or thoracic surgery in infancy (newborn breast abscess, breast angioma, trans-

mammary thoracic drainage of pleura-pulmonary suppurations, radiotherapy

for thoracic tumor) or severe burns. The treatment is principally aesthetic

surgery. Oral contraceptives with dominant estrogenic potential may sometimes

promote greater mammary development.

Breast Asymmetry. Slight asymmetry is frequent, but when it is very

marked, the aesthetic consequences are substantial [12]. The differential diag-

nosis is unilateral hypertrophy. Palpation of this too voluminous breast reveals

normal supple tissue without any nodules. If the morphological aspect of the

breast is stage S5, normalization of the two breasts with the same volume is not

possible. The only treatment is surgical.

A Becker nevus is frequently associated with unilateral mammary

hypoplasia, resulting in asymmetry [13]. This hamartoma appears most often at

puberty. Clinically, it is characterized by a clear brown stain, sometimes with

layers. Physiopathologically, an increased number of androgenic receptors are

present and may be responsible for this underlying condition.

Abnormal Shape. The abnormally shaped breast differs from the harmo-

nious standard breast. The tuberous breast is small with a tight implantation

base and a very large nipple. The mammary gland makes a hernia through the

nipple [14]. Treatment is surgical.
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Aberrations or Diseases Linked with Stromal 
Tissue Development

The new ANDI classification is well suited to describe mammary hypertro-

phy. From normal breast volume to simple hypertrophy, or to major hypertrophy

like gigantomastia, all the stages from normal development to the pathological

disease can be described.

Mammary Hypertrophy: Developmental Aberration
Mammary hypertrophy, which is a simple exaggeration of normal breast

volume, can be embarrassing and the source of psychological problems. It can

be physically uncomfortable and the source of vertebral disturbances.

Clinically, the mammary gland is voluminous but supple. Medical treatment

with 19-nortestosterone derivatives has been proposed 15 to 10 days per cycle

with good results [15]. The decision of surgical treatment can be made without

regard to age.

Gigantomastia: Disease
Gigantomastia is a pathological situation whose sudden appearance and

rapid progression make it an emergency. It is a sudden increase in mammary

volume that occurs early in reproductive life. Sometimes, the gigantomastia is

asymmetric. The breasts are firm and painfully strained with inflammatory

signs on the breast skin.

Reported for the first time by Durston in 1669, no etiology can fully

explain this phenomenon. Classically, hypersensitivity to estrogens has been

evoked, but estrogen receptor concentration is normal and plasma estradiol

levels are normal [16]. A process of immune dysfunction has been suggested

(especially in the presence of inflammatory signs) because hypertrophy may

occur in women with autoimmune diseases like rheumatoid polyarthritis,

Hashimoto thyroiditis or myasthenia.

Reduction surgery is often necessary to relieve these young women. The

ideal time for treatment is once the disease has been stabilized. After surgery,

follow-up is desirable because recurrences have been described, leading to

mastectomy with mammary prosthesis if the recurrence is major.

Aberrations or Diseases of Ductal Development

Ductal Ectasia: Anatomo-Physiologic Variation
Ductal ectasia is most frequent in middle-aged women. In adolescence,

ectasia has been described as an exaggeration of sinus duct development, with
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an epithelium disposed in ‘accordion’ pleats that allows dilatation and stagna-

tion of secretions [11]. At the initial stage of ductal ectasia, which is a variant

of normality, a pathologic step such as an abscess can occur, where the stagna-

tion in secretion leads to epithelial ulceration with secretions toward the support

tissues, which causes secondary ductal inflammation and infection.

Clinically, ductal ectasia appears like a retro-areolar tumor of 1–3 cm; it is

sensitive, discreetly blue and sometimes associated with brownish or even

bloody nipple discharge, which occurs either spontaneously or on discreet

nipple palpation. Its development is rapid and occurs early in reproductive life,

before or just after menarche. Ultrasound confirms the hydroid lesion.

Spontaneous progression is mostly favorable with regression of tumefaction

and disappearance of nipple discharge. During follow-up, the major risk is

infection in the vulnerable nipple. Several relapses can occur in the same or the

contralateral breast, or both.

If the disease course is long or if nipple discharge persists, surgical

treatment is an option. The histological lesion is ductal ectasia, a distension of

one duct associated with an inflammatory reaction, conjunctive fibrosis and

sometimes benign epithelial hyperplasia.

The nipple discharge during the course of ductal ectasia must be distin-

guished from a juxta-areolar discharge from the sebaceous gland set on the

areola (Montgomery tubercle). Cure is spontaneous without treatment [17].

Breast Abscess: Disease
Classically described in the post-partum period, breast abscess has also been

reported in adolescence. Retro-areolar abscess is the most frequent occurrence,

and it is the consequence of a ductal ectasia infection with rupture of the sinusal

duct into surrounding tissue and abscess formation. Depending on the stage,

nodule size varies, there may or may not be inflammatory signs, and it is often

accompanied by fever. Early medical treatment consisting of local anti-

inflammatory dressings, and systemic antibiotherapy stops symptoms. Because of

the frequency of recurrence, long-term antibiotherapy is needed and should con-

tinue even after the disappearance of clinical symptoms. For some authors, umbil-

ical nipple is a risk factor for these recurrent abscesses. If the medical treatment is

ineffective, surgery can be proposed. Recurrence is frequent after a simple incision

and drain. A global resection of the concerned duct is therefore advised.

Aberrations or Diseases of Lobular Development

Before the peri-menarchal period, the mammary gland consists of only a

few ducts. During peri-menarchal development, the principal changes are duct
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sprouting and the addition of lobular structures. Estrogen induces connective

tissue and vascular growth, which is required for new duct development. The

lobules develop particularly during early reproductive life, between 15 and 25

years of age, and the different types have been described by Russo and co-

workers [18, 19]. Each period of reproductive life (such as pregnancy, breast-

feeding or menopause) is associated with increasingly more differentiated

lobules. This explains the frequency of fibroadenoma during early reproductive

life, which is an exaggerated development of various lobule structures.

Fibroadenomas are classified as benign, since they can almost be considered as

aberrations of normal development [20].

Fibroadenoma Simplex: Aberration of Normal Development
The lobular origin explains many features of fibroadenoma, for instance its

frequency during the menarchal period, which is a time of maximal lobular

development. Fibroadenoma is the most common breast tumor of adolescence.

Indeed, its discovery is certainly less frequent by clinical examination than by

ultrasound, which usually detects deeper fibroadenomas. The characteristics of

adolescent fibroadenoma are accurate enough to be diagnosed certainly after

only clinical examination. Often, the tumor is noticed accidentally by the

adolescent herself. It is a firm, smooth, round or bosselated, painless and very

mobile tumor. Its encapsulation explains this mobility.

The size of a fibroadenoma is generally from 1 to 3 cm. During the growth

phase, the tumor doubles in size in 6–12 months and is then likely to remain

static for the rest of the patient’s life; it may even gradually decrease in size or

disappear [11]. In one study, Dent et al. [21, 22] followed 99 young women with

clinical and cytological diagnoses of single or multiple fibroadenoma. They

found that 107 lumps disappeared out of the 279 tumors followed over 7 to 9

years. In this work, the probability of fibroadenoma disappearance depended

only on the young age of the patient. Fibroadenoma development is hormone-

dependent. This dependence rapidly diminishes with the lesion’s age and the

appearance of fibrosis without hormonal receptors, a further possible explana-

tion for the plateauing in the fibroadenoma’s growth curve [23]. Ultrasound

confirms the evident clinical diagnosis. The ultrasonic features are round or

oval sharp contour, weak internal echoes in a uniform distribution and inter-

mediate attenuation, which is more evident if the tumor is young.

The histological features of fibroadenoma are an exaggeration of normal

lobular development. The proliferation of stromal and epithelial elements is

regular, maintaining a normal relationship as in a normal lobule. There is then a

progressive sclerosis of the stromal element and the epithelial element disappears.

For some authors [24, 25], fibroadenoma occurs in women with an

estrogen-progesterone imbalance that leads to an ‘unopposed estrogen effect’.
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Progesterone appears to oppose the estrogen effects on breast epithelial cells.

Based on this rationale, some clinicians, at least in our country, propose prog-

estin treatment for various benign breast disorders; for example, for fibroade-

noma. 19-Nortestosterone derivatives, used 15–20 days per cycle, have been

proposed with good clinical and ultrasound results [15].

Removal of all fibroadenomas is a classical response, but for an adolescent,

a few points argue for a more flexible approach: (a) Recurrence after surgery at

the site of previous removal or near it – in the same breast or in the contralateral

one – is possible [26]. (b) Fibroadenomas are often multiple. Repeated surgery

is not recommended for an adolescent in an aesthetic approach [27, 28]. (c) The

lumps may spontaneously become smaller or disappear. (d) Medical treatment

with progestins provides good results. (e) The risk of malignancy is negligible

for women younger than 20, so progestins can be used as a conservative

approach without fear.

A conservative approach can be chosen if clinical and ultrasound

examinations show unequivocally benign characteristics. Fine needle aspiration

can be used for confirmation if clinical or ultrasound features are not entirely

typical. After the triple assessment (clinical, ultrasound and cytology), the

diagnosis is confirmed, but sometimes the cytological features can be florid if

the fibroadenoma is young. Patients can be discharged after 6 months if the

lesion remains stable or regressed. Only standard clinical surveillance is neces-

sary. The conservative policy should be reconsidered if the tumor increases in

size.

If there is doubt regarding the nature of the presumed fibroadenoma or if

the patient wishes to be rid of it, surgery is chosen [29]. The surgical approach

must be as aesthetic as possible. The peri-areolar excision is better from this

point of view.

Giant Fibroadenoma: Disease
Although fibroadenoma simplex is considered as an aberration of normal

lobular development, giant fibroadenoma is a disease. The tumor is �5 cm at

onset of menarche or soon after. This encapsulated breast mass with rapid

enlargement compresses the adjacent breast tissue with the development of

skin ulcers and prominent veins. This sudden growth argues against the

hypothesis that giant fibroadenoma arises from the continued progression of

small fibroadenoma. It is possible that giant fibroadenoma is a separate

de novo condition. The clinical feature is a large well-demarcated breast mass,

firmer than the rest of the breast, as opposed to breast asymmetry or unilateral

hypertrophy.

A giant fibroadenoma in this age group may be associated with multi-

ple smaller fibroadenomas in the same breast or in the opposite one.
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Giant fibroadenoma has been described as being more common in the black

population [30]. On the basis of clinical diagnosis, surgery should be recom-

mended as its size imposes this. A cosmetic approach is recommended. Tumor

fragmentation is possible.

The histological features are the same as for fibroadenoma simplex, with

a normal relationship between epithelial and stromal elements. The florid

feature of this proliferation can lead to considerable confusion with cystosar-

coma phyllodes, which are very rare under the age of 20. The phyllode tumor

is distinct from the giant fibroadenoma by both macroscopic and histological

criteria; the diagnosis is essentially histological.

To diagnose the phyllode tumor, both epithelial and fibrous stromal

elements must be present, with the stroma showing cellularity, irregularity,

hyperchromatism and significant mitosis [31]. The stroma are notably more

cellular than in fibroadenoma and are dominant in relation to the epithelial

component. Under the age of 20, they almost invariably behave in a benign

manner. All should be treated by enucleation. This tumor shows no local recur-

rence if completely excised. Many diagnoses of phyllode tumor are certainly

made in excess.

Multiple Fibroadenomas
Fibroadenomas are often multiple, occurring concurrently or successively

in both breasts. Haagensen [11] showed an incidence of 16% in his experience.

The development of multiple fibroadenomas, some of them �5 cm in size, has

been reported to be at times brutal, with the breast invaded by the fibroadeno-

matous disease. It is, like giant fibroadenoma, a true disease. The treatment of

these multiple fibroadenomas is not surgical due to the risk of aesthetic damage.

Medical treatment can be discussed. The use of progestin 19-nortestosterone

derivatives, if given early, has shown a diminution of fibroadenoma size and

sometimes the disappearance of some tumors.

Aberrations or Disease Associated with Cyclical 
Variations of Breast Tissue

In the adolescent, the aberrations associated with cyclical variations of

mammary gland have little clinical expression. Indeed, in the early pubertal

period, cyclical mastalgia is exceptional. But the probability of observing cycli-

cal hormonal mastalgia increases over time from the first menstruation.

Cyclical mastalgia must be defined by strict clinical criteria: appearance before

menstruation for more than 4 days, disappearance some days after menstrua-

tion, and bilaterality.
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Cancer
Breast cancer constitutes only about 1% of childhood cancers and �0.1%

of all breast cancers occurring in this age group [32–34]. Three clinical

presentations have been identified: (1) primary malignancy of the breast: carci-

noma (juvenile secretory carcinoma), sarcoma or lymphomas; (2) metastatic

disease: rhabdomyosarcoma or leukemia [35], non-Hodgkin’s lymphoma, and

(3) secondary malignancy: post-radiation therapy (mantle irradiation).

Mammography is not helpful in the diagnosis of breast cancer. It is less

sensitive in detecting malignancies in younger patients than in older ones. An

accurate strategy is essential to discover the rare malignancy. Physical exami-

nation is essential before performing surgical biopsy (a) if the eccentric sub-

areolar mass is not centralized beneath the areola in a child before puberty, and

(b) since in adolescents with malignancy (current or former), metastatic lesions

are more common than primary lesions.

Conclusion

Breast diseases in adolescence show specific characteristics linked to the

developmental process and physiology of the mammary gland. The distinction

between an aberration (divergence of normal development) and disease, as

proposed by the ANDI classification, applies to adolescence particularly well.

Moreover, the absence of malignant pathology at this age makes it possible to

reassure women early at the first consultation. Diagnoses are most often only

clinical. Complementary investigations are sometimes necessary and ultra-

sound is best. Mammography is not informative at this age.
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Sexually Transmitted Diseases
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Diseases that are transmitted by sexual behavior are caused by infection

with bacteria, viruses, parasites, fungi and protozoa that are transmitted from

infected genitalia. The most dangerous sexually transmitted diseases (STDs),

the HIV and 50% of hepatitis B are well known to be transmitted invasively

only by secretions or blood containing the virus. This means that such trans-

missions do not depend exclusively on sexual contact, although in all likelihood

microlesions can be caused by sexual behavior.

Though there is a lack of worldwide, evidence-based epidemiologic data,

published trends show that STDs are a significant health problem both in devel-

oped and developing countries. As early as 1996, WHO estimated that more

than 1 million people were being infected daily (table 1). About 60% of these

infections occur in young people �25 years of age, and 30% of this age group

is �20 years. Between the ages of 14 and 19, STDs occur more frequently in

girls than boys by a ratio of nearly 2:1; this equalizes by age 20 [1].

The yearly rate of new cases of viral hepatitis B is estimated at 20 million,

and it is presumed that 350 million people are chronically infected, particularly

in Africa and Asia, meaning 3–5% of the world’s population. In 2000, 53

million people were registered as being infected with HIV, with 95% of them in

developing countries [2]. Besides HIV and hepatitis B, more than 20 other types

of STDs are known, the most common of which are infections of Chlamydia,

Neisseria gonorrhoeae, human papilloma virus (HPV), herpes simplex virus

(HSV-1, HSV-2) and syphilis (table 2). It should not be necessary to emphasize

that infection by one STD tends to increase the risk of infection by other STDs.

Epidemiologic trends for STDs obviously differ throughout the world and

mostly depend on escalating contradictions in social developments. A good

The Adolescent Girl
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example is the huge social changes in socialist countries as they open and adapt

to the market economy: The 3-fold increase in gonorrhea and 20-fold increase

in syphilis from 1989 to 1998 in the People’s Republic of China is similar to

findings in Mongolia [3, 4]. The changed situation in Lithuania of the former

Soviet Union is also symptomatic, where a 10-fold increase in gonorrhea and a

50-fold increase in syphilis were registered from 1990 to 1996. The increase

in syphilis in 18- to 19-year-old women, however, is reported to have grown 

200-fold [5].

The very different frequencies of STDs that have been reported are mostly

caused by different diagnostic methods with more or less sensitivity and

selectivity (see table 11). Another significant problem is the often too small size

of the samples selected for the spot checks. Specific determinants of STD

epidemiology include sexual education, sexual behavior, and demographic and

sociological factors, as well as such crucial, quality of health care factors as

accessible pharmaceutics, available diagnostic and screening methods and

treatment. The synergy of these factors ultimately determines the incidence of

sexually transmitted infections and their complications.

Adolescents, and particularly those who are already sexually active, are at

higher risk of acquiring STDs because of a lack of knowledge and sexual

education [6–10].

Daily infection rate �1,000,000

Age 20–25 �400,000

Age 0–19 �200,000

Age 14–19 girls 120,000

Ratio girls:boys 2:1

Table 1. STD – a major, worldwide

public health problem [1]

Table 2. Most common STDs (not included: HIV,

hepatitis B)

STD Yearly rates of new Co-factor

diseases worldwide [1] for

Chlamydia 90 M Gonorrhea

Gonorrhea 60 M HIV, syphilis

HPV 30 M All STDs

HSV-1 and -2 20 M HPV, HIV

Syphilis 12 M HIV
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Risk Factors

The most crucial factors of STD risk are sexual behavior and activity, but

female gender and specific social factors are important, as well (table 3).

Sexual Behavior
Over the past 30 years, the mean age of first sexual intercourse (table 4)

has decreased. Although in 1970 fewer than 5% of 15-year-olds had experi-

enced sexual intercourse, in 1988 the average was already 26% [11] and in 1995

Sexual behavior
Age of first sexual intercourse

Number of lifetime partners

Condom use

Kind of sexual intercourse: anal, oral

Homosexuals

Gender
Female

Social reasons
Minority ethnic groups

Poverty

Unemployment

Drugs

Table 3. Risk factors for STD in

adolescence

Table 4. First sexual intercourse (USA)

Up to 15 years old
1970 [11] 5%

1988 [11] 26%

1995 [12] 37%

Depending on age in 1995
Before 13 years 9%

Between 15 and 16 years 28%

Between 17 and 18 years 29%

Up to 18 years old, depending 
on ethnic group in 1995 [11]

White 49%

Hispanic 58%

Black 74%
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37% of 15-year-olds were sexually active [12]. This early sexual debut is asso-

ciated with an increasing number of lifetime sexual partners (table 5), which

consequently also increases the risk of acquiring STDs. In the group of 15- to

18-year-olds the frequency of having more than 4 lifetime sexual partners

increased from 18% in 1995 [12] up to 44% in 2000 [13, 14].

Investigations of the risk of inconsistent use of contraceptives show that

more than 50% of all adolescents do not use any contraception at their first

sexual intercourse. Adolescents report the use of a condom (table 5) during the

most recent intercourse but this seems to be decreasing from the 54% reported

in 1995 [12, 14, 15]. In any case, it should be noted that condoms do not deliver

adequate protection from three of the most widespread STDs, namely HPV,

HSV-2 and Chlamydia.

Adolescence is a period of intense sexual experimentation that includes both

anal intercourse and homosexuality, which especially places these young people

at high risk [15–18]. In 1995 in Havana, 39% of 11- to 19-year-old girls and boys

were found to have had experience in oral-genital sex and 21% in genital-anal sex

[15]. More striking, in 2000 in the USA, 74% of 14- to 17-year-olds were

reported to have had oral-genital and 19% anal sex (table 5). Epidemiologic stud-

ies have revealed significantly higher rates of syphilis, gonorrhea and venereal

warts in particular in homosexual males than in heterosexuals [19]. However, the

incidence of both gonorrhea and syphilis among homosexuals has decreased

since 1980 by up to 80% because of a re-evaluation of sexual practices as a

response to the fear of AIDS.

Table 5. Sexual behavior in adolescents

Frequency of more than 4 lifetime sexual 
partners in 15- to 18-year-olds (USA)
1995 [12] 18%

1997 [13] 16%

2000 [14] 44%

Condom use in sexually active 15- to
18-year-olds (USA, Cuba)
1991 [12] 46%

1995 [12] 54%

1997 [15] �50%

2000 [14] �40%

Experiences in anal/oral intercourse in
adolescents (Cuba, USA)
1991 [15] 21/39%

2000 [16] 19/74%

2000 [17] 11/39%
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Risk of Gender in Adolescence
Adolescent girls are reported to have the highest rates of STDs and the

highest frequency of serious sequelae [20]. On the one hand, this gender risk in

adolescence is specifically caused by the characteristic instability of the hypo-

thalamus-hypophysis-ovary axis, which results in a deficiency in progesterone

that is in turn linked to an increased vulnerability of the female genital tract to

infection. Thus, in adolescents still lacking efficient mucus and the typical

absorbent activity of the cervix-ectropium, STD pathogens may settle, develop

and ascend more readily into the upper tracts, thereby placing girls at a higher

risk for pelvic inflammatory disease (PID) [21].

On the other hand, other factors that contribute to more frequent STDs

among females is their earlier start of sexual activity than boys’ and their

tendency to have sex with older and more experienced partners, who are more

likely to carry infections.

Social Reasons
Poor social circumstances and the resulting low quality of life essentially

caused by the existing social structure are the most fundamental STD risk fac-

tors. Adolescents in socially discriminated against ethnic and minority groups,

as well as poor and unemployed adolescents, are reported to have earlier first

sexual intercourse, more lifetime partners, and more intercourse without

protection [12]. These adolescents frequently use more alcohol and drugs like

marijuana, crack or freebase cocaine prior to or during sex and, because of this,

they may escalate into high-risk sexual behavior without, unfortunately, using

any appropriate protection [22].

It is obvious, too, that these young people have little knowledge of STDs

and their sequelae and little contact with the health care system.

The Most Common Infections

Because the goal of this chapter is to deal with the closely defined STDs,

as opposed to HIV and hepatitis B, stress is put on the former only. Although

new cases of syphilis are estimated annually to be 12 million cases worldwide,

with particularly high rates observed in teenagers, this feared and famous-

infamous classic STD has not been taken into consideration in this chapter.

Concerning Spirochaeta pallidum-caused symptoms, stages of disease and

sequelae, as well as diagnostic and treatment, see the published reviews [23, 24].

Chlamydia

Chlamydia trachomatis; obligate intracellular parasite. Incubation period:

7–21 days.
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Epidemiology. Chlamydial infections are by far the most frequent bacterial

STDs worldwide. However, because of inadequate diagnostic facilities, the inci-

dence of chlamydiae is heavily underestimated. From the few countries that were

able to do intensive testing, an initial increase in incidence was reported, which

recently has been followed by a reduction as a result of treatment. But it must be

emphasized that in adolescents the highest infection rates with C. trachomatis
are to be found concurrently [25–27].

From the given and estimated rates of chlamydial infections in females up

to 25 years of age, probably an average of 6% are infected asymptomatically

compared to more than 10% of sexually active adolescents. Obviously,

chlamydiae are found more often in girls or women suffering from discomfort

and discharge (table 6).

Current data also show females who suffer from chlamydial cervicitis, with

up to 30% of their male partners carrying positive urethral cultures. Nevertheless,

more than 80% of these cases occur asymptomatically [28]. Most likely these

youngsters are the main source for the spread of chlamydial infection to young

females, with other males then becoming infected.

Symptoms, Diseases and Sequelae. Chlamydial infections in girls often

occur asymptomatically, but some non-specific discharge may be observed.

Chlamydial infections of the cervix may progress to the upper genital tract caus-

ing PID, endometritis and perihepatitis (Fitz-Hugh-Curtis syndrome). Though

symptoms of PID can be mild, the infection itself tends to result in severe tubal

scarring causing infertility, ectopic pregnancy and chronic pelvic pain. A sexu-

ally active 15-year-old girl, for example, has a 1:8 chance of developing PID as

compared with 1:80 for a 24-year-old woman [29].

Associated with Chlamydia in more than 80% of the cases are urethritis,

conjunctivitis, and arthritis (Reiter’s syndrome) as evidence of past or concur-

rent infection [20].

Table 6. Incidence of Chlamydia in females [23–25]

Patient characterization Age Country/year Incidence

Asymptomatic 14–18 USA/2000 8

15–19 USA/1997, UK/2000 2

18–25 UK/2000 9

18–23 Australia/1997 2

Economically disadvantaged 16–24 USA/1997 4–18

Discomfort, discharge 15–19 Yugoslavia/2000 12

14–17 Hungary/2000 16

�18 6
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Diagnosis. Significant advances in the diagnosis of STDs have been

made by the development of independent culture tests for identification of 

C. trachomatis, which may also include N. gonorrhoeae, HPV and HSV (table 7).

Recently, urine-specimen-based DNA amplification techniques, including

polymerase chain reaction (PCR) and ligase chain reaction (LCR), show sensi-

tivities of about 90% and more. These advanced techniques are suitable for both

symptomatic men and women and for screening in asymptomatic individuals.

Furthermore, many of these techniques permit testing for chlamydiae as well as

N. gonorrhoeae with sensitivities of more than 95% [30].

Based on smears obtained from the cervix or urethra, the diagnosis of

chlamydiae from cell cultures, e.g., McCoy cells, requires more time and is 80%

less sensitive than the PCR/LCR methods. Identification tests of Chlamydia
antibodies by immunofluorescence, immunoperoxidase testing or enzyme

immunoassay are not specific for C. trachomatis only [31].

Because of the difficulty of distinguishing symptoms of chlamydial

infection, screening should be performed every 6 months for sexually active

teenagers and particularly for those with urethritis symptoms, bleeding

disturbances or frequent partner changes.

Treatment. Various options for antibiotic therapy are available for uncom-

plicated Chlamydia infection (table 8). Single-dose orally administered

azithromycin 1 g is well accepted by adolescents compared with doxycycline

100 mg twice a day for 1 week [32].

Adolescents suffering from PID should be admitted to the hospital to start

intravenous antibiotic therapy because of the risk of noncompliance and

Table 7. New diagnostic techniques for STDs (DNA amplification

methods and cultures; sensitivity �90%)

Germ Method Specimen

Chlamydia PCR/LCR Cervical smear

First voided urine (FVU)

Gonorrhea PCR/LCR FVU

Culture Cervical, urethral and

anal smear

HPV PCR Cervical and urethral

smear; warts; urine

HSV asymptomatic PCR Vulva, cervical and

urethral smear

(IgG1/2 antibodies serum;

sens. 80–90%)

HSV symptomatic Culture Blister smear
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concerns for serious sequelae [33] (table 9). Because of the high risk of simul-

taneous asymptomatic infection, sexual partners of infected girls should be

treated as well in all cases. No resistance of C. trachomatis to tetracycline or

erythromycin has yet been found [31].

After treatment, tests should be done 21–28 days following azithromycin

treatment and 7–14 days following treatment with other antibiotics.

Neisseria gonorrhoeae

N. gonorrhoeae; fastidious gram-negative diplococcus; infecting mucous

membranes. Incubation period: 2–7 days.

Table 8. Treatment guidelines for uncomplicated

C. trachomatis [adapted by 30]

Drug Daily dose oral Period

Recommended treatment
Azithromycin 1,000 mg Single dose

Doxycycline 2 � 100 mg 7 days

Alternative treatment
Erythromycin 2 � 500 mg 14 days

4 � 500 mg 7 days

Ofloxacin 2 � 300 mg 7 days

Amoxicillin 3 � 500 mg 7 days

Table 9. Treatment guidelines for pelvic inflammatory diseases [adapted by 31]

Drug Daily dose Period

Recommendation I
Inpatient Clindamycin 4 � 600 mg i.v. 4 days

� gentamycin 2 mg/kg i.v. 1 day

4 � 1.5 mg/kg i.v. 4 days

After discharge Clindamycin 4 � 300 mg oral 10–14 days

Recommendation II
Inpatient Ciprofloxacin 2 � 500 mg i.v. 4 days

� metronidazole or 2 � 500 mg i.v. 4 days

doxycycline 2 � 100 mg i.v. 4 days

� metronidazole 2 � 500 mg i.v. 4 days

After discharge Ciprofloxacin 2 � 500 mg oral 10–14 days

� metronidazole or 2 � 500 mg oral 10–14 days

doxycycline 100 mg oral 10–14 days

� metronidazole 2 � 500 mg oral 10–14 days
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Epidemiology. Gonorrhea is the second most frequently occurring STD

and its incidence, although not comparable with that of chlamydiae, is also

higher in adolescents than in other age groups. But remarkable here again is the

strikingly high number of socially disadvantaged young people [34]. Often,

a coexisting infection with chlamydiae is observed.

In contrast to the impression within the public health community, a signif-

icantly greater increase in gonorrhea has been observed in all parts of the world

where such diseases are registered systematically. Thus, according to the

Neisseria Reference Laboratory in Australia, an increase of more than 3-fold of

gonorrhea has occurred [34–36]. This recent increase in gonorrhea is presumed

to be the result of poor sexual health among young people, a relapse to unsafe

sexual behavior and increasing antibiotic resistance associated with treatment

failure.

Symptoms, Diseases and Sequelae. Infections of gonorrhea are asympto-

matic in more than 40% of all female cases. The clinical spectrum of gonorrhea

includes all the symptoms, diseases and sequelae that are caused by chlamydial

infections, including disseminated infections. In gonorrhea, however, the dis-

charge is characterized as purulent, and in cases of PID the girls suffer from

heavier pain frequently combined with fever.

Diagnosis. As described for chlamydial infections, in gonorrhea infec-

tions the new urine-specimen-based DNA amplification techniques PCR and

LCR show the highest sensitivities and acceptance. Therefore, these methods

should be used if possible.

Based on smears obtained from the cervix, the urethra and, if need be, the

anus, the gold standard method uses cultures of N. gonorrhoeae, which shows

sensitivities of 90%. This method, used in tandem with tests for antibiotic resist-

ance, is still the most approved for identifying N. gonorrhoeae. The consider-

able sensitivity of N. gonorrhoeae against exsiccation or decline in temperature,

however, may result in false-negative findings.

Microscopic examination of colored smears used as a screening method

only is not suitable to unambiguously classify N. gonorrhoeae. Antibody tests

as ELISA are less sensitive and are not recommended.

The reported worldwide increase in the local resistance of N. gonorrhoeae
to antibiotics but is developing differentially. Hence, thorough testing is indi-

cated to characterize this worrisome situation.

Treatment. Uncomplicated gonorrhea should be treated on an out-

patient basis, preferably by a single dose because of the noncompliance of

many adolescents. Girls suffering from complicated and disseminated 

gonorrhea have to be treated in the hospital [24] (table 10). A simulta-

neous infection with Chlamydia should be considered in all cases of 

gonorrhea.
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Human Papilloma Virus
HPV; about 100 types of DNA virus; infecting epithelial cells only; gyne-

cologically important types HPV-6, -11, -16 and -18. Incubation period: 1–20

months, 2–3 months on average.

Epidemiology. Infections by HPV have been identified most commonly

in women between 20 and 24 years of age [37]. Large studies have found that

on average more than 40% of all sexually active adolescents are infected with

HPV compared with less than half of this percentage for all sexually active

women [38].

If one relies on the presence of visible warts, only about 1% of sexually

active teenagers are infected. Using the PAP smear, evidence of cervical infec-

tion has been found in 2–12%, with the highest rates having been observed in

groups of adolescents attending STD clinics. Studies employing a more sensi-

tive diagnostic tool such as DNA hybridization have shown that 9–18% of

unselected sexually active women have HPV. Finally, using a DNA amplifica-

tion technique such as PCR, 46% of unselected sexually active women had

evidence of infection [39] (table 11).

Symptoms, Diseases and Sequelae. Most HPV infections are asympto-

matic and without clinical manifestations. But a latent infection in one sexual

partner may lead to active infection in the other by sexual transmission.

The benign types, HPV-6 and -11, usually infect the ano-urogenital region,

causing visible warts that are very painful and connected with high rates of

recidivism.

Table 10. Treatment guidelines for Neisseria gonorrhoeae [adapted by 24]

Drug Daily dose Period

Uncomplicated infection of cervix, urethra, rectum
Recommended Spectinomycin or 2,000 mg oral Single dose

Ceftriaxone 250 mg oral Single dose

Alternative Cefixime or 400 mg oral Single dose

Ciprofloxacin or 500 mg oral Single dose

Ofloxacin 400 mg oral Single dose

Disseminated gonococcal infection
Inpatient Ceftriaxone or 1 � 1,000–2,000 mg i.v. 7 days

Cefotaxime 3 � 1,000–2,000 mg i.v. 7 days

After discharge Cefixime or 3 � 400 mg oral 7 days

Ciprofloxacin or 2 � 500 mg oral 7 days

Ofloxacin 2 � 400 mg oral 7 days
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The potentially malignant types HPV-16 and -18, which are far rarer, infect

the cervix and are associated with a higher risk for cervical cancer. However,

there are no clinical signs of being infected or discomfort.

Moreover, about 90% of young women overcome these asymptomatic

infections within 8–30 months, and this is not dependent on infection by 

low- or high-risk type HPV [37, 40]. Identified as having the high-risk HPV

type, persistently infected adolescents have an increasing risk of high-grade

intraepithelial lesions [41].

Diagnosis. Visible ano-urogenital warts are diagnosed by inspection.

HPV-DNA tests may be indicated to clarify presumptive diagnosis. Histological

investigations should be done in cases of pigmented and ulcerating warts.

Cervical anomalies are best screened routinely both by colposcopy under

acetic acid application and PAP smear. However, PAP smears are not perfect

because of false-negative rates of 20–60% [42]. HPV tests are recommended

for adolescents in cases of suspicious colposcopic findings and/or abnormal

PAP smears (PAPIIw, PAPIII). The available methods are DNA hybridization

and DNA amplification PCR techniques, and a new method was recently

published that identifies HPV antigens by means of monoclonal antibodies. The

latter test proves active HPV infections only [43].

Histological investigations should be carried out in cases of more than

1 year in adolescence with persistent high-risk types of infection as detected by

colposcopic and/or cytologic data. Most reliable results are obtained using a

conization specimen.

Treatment. Ano-urogenital warts which do not cause discomfort and may

resolve spontaneously should first be observed. During this time girls should

avoid sexual intercourse. For treatment, excision of warts by CO2 laser is

recommended. Self-treatment locally with podophyllotoxin or imiquimod is not

suitable for adolescents because of the risk of noncompliance. None of the

available therapeutic methods protect from recidivism of HPV.

In cases of high-risk cervical infections with more than 1 year of

persistence in adolescence, reliable data from superficially obtained conization

Table 11. Incidence of HPV dependent on sensitivity of diagnostic

techniques [35]

Patient characterization Diagnostic method Incidence, %

Asymptomatic: Adolescents PAP smear 2–12

All age groups DNA hybridization 9–18

All age groups DNA amplification 46
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specimens suggest that a decision has to be made about the possibility of an

additional surgical procedure. In most cases, the superficial conization itself is

sufficient treatment in adolescents.

Herpes Simplex Virus
HSV-1 and -2; DNA viruses; persistently infecting regional ganglion.

Incubation period: initial infection 2–7 days.

Epidemiology. Infection with HSV is one of the most common viral

infections. Based on reports on antibody titers, three quarters of adults were

estimated to be positive for HSV-1, the virus of oral (or labial) herpes, and one

quarter was found positive for the genital herpes HSV-2 [44]. But strict division

between oral and genital herpes virus does not seem reasonable because 

HSV-1 antibodies are found in the genital area as well in almost 50% of women

suffering from genital herpes, as shown by a Swedish study [45]. Thus, a British

report found a lower prevalence of antibodies for HSV-1 in 10% of peri-

pubertal girls, which may put them at an increased risk of subsequent genital

infection [46].

As expected, a much higher seroprevalence of HSV-2 is found in risk

groups, with up to 80% in female sex workers in Germany [2].

Symptoms, Diseases, Sequelae. Fifty percent of all genital herpes

infections occur asymptomatically. Atypical symptoms are found in 20%, with

these cases not being recognized as herpes infection. Only 30% of all genital

herpes-infected people unambiguously show clinical symptoms.

The initial genital infection with HSV is characterized by painful groups

of small vesicles and ulcers that are localized on both sides of the external

genitalia. These spreading viral lesions may last for several weeks. Genital HSV

infections in more than 60% of the cases are accompanied by fever, headache,

malaise and myalgia. The initial infection is followed in nearly 85% of the cases

by at least one recurrence. Recurrent infections usually occur less intensively

and do not last as long as the initial one. Subclinical HSV infections may con-

tribute to spreading the disease even by condom-protected sexual intercourse.

Hence, for adolescents both proper treatment and adequate knowledge about

the high infectivity of HSV are very important. During the initial infection,

virus excretion takes place for 12–15 days, during recurrences excretion lasts

3–5 days.

Sequelae of HSV infection may include aseptic meningitis, encephalitis,

hepatitis and pneumonitis.

Diagnosis. The best means of identifying genital herpes pathogens are

cell cultures, antigen detections and DNA methods. Reliable results for the

different diagnostic methods are obtained only by using specimens from

florid vesicles. Specimens from already dried-up erosions are far less useful.
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Based on the gold standard, both HSV-1 and HSV-2 can be easily cultured. The

type of virus determination is obtained by differentially specific fluorescent

tests, with sensitivities of about 95%.

Other methods such as direct antigen tests or molecular biologic DNA

methods are somewhat less sensitive than cultures. But these methods are suit-

able for the diagnosis of asymptomatic infections.

Treatment. The aims are to end the excretion of viruses as fast as possible

and to alleviate symptoms, which particularly means alleviating the pain.

Virustatic therapy has to be used systemically because virustatic creams

are ineffective when topically applied to cases of herpes genitalis. As a ther-

apy for initial and recurring infections, valacyclovir taken orally twice a day is

just as efficient as acyclovir 5 times daily [24]. Suppressive treatment in cases

of recurrences more than 10 times a year with daily doses of 1,000 mg

valacyclovir seems more efficient than the usually prescribed 500 mg/day

(table 12).

In cases of severe or systemic disease, virustatic therapy should be insti-

tuted intravenously.

Table 12. Treatment guidelines for genital herpes simplex virus

[adapted by 24]

Drug Daily dose Period

Initial clinical episode
Acyclovir or 3 � 400 mg oral 7–10 days

Acyclovir or 5 � 200 mg oral 7–10 days

Famcyclovir or 3 � 250 mg oral 7–10 days

Valacyclovir 2 � 1,000 mg oral 7–10 days

Episodic recurrent infection
Acyclovir or 3 � 400 mg oral 5 days

Acyclovir or 5 � 200 mg oral 5 days

Famcyclovir or 2 � 125 mg oral 5 days

Valacyclovir 2 � 500 mg oral 5 days

Suppressive therapy
Acyclovir or 2 � 400 mg oral For several months

Famcyclovir or 2 � 250 mg oral

Valacyclovir or 1 � 500 mg oral

Valacyclovir 1 � 1,000 mg oral

Systemic diseases
Acyclovir or 3 � 5–10 mg/kg i.v. 5–7 days or more

Foscarnet 3 � 40 mg/kg i.v. 2–3 weeks
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Prevention

Prevention as the most effective strategy to avoid spreading STDs among

adolescents can be divided into three components [47].

Basic prevention is focused on sexual education as the key to ensure that

adolescents get proper knowledge about STDs. Besides uninhibited talks

between children and parents about sexual behavior, sexual safety and health

issues in general, these matters have to be dealt with at school as early as possi-

ble. Because of the policy to ensure the health of our youth, there is an urgent

need for basic improvement of the policies regarding the media, for comprehen-

sive and free medical services for children and adolescents and, obviously, for an

adequate budget to guarantee the conditions for sexual education at school.

Advanced prevention is focused on already sexually active adolescents to

help them to avoid acquiring an STD. This measure includes imparting knowl-

edge about the correct use of condoms and the correlations between alcohol,

drugs and STDs. Young people must learn that they are responsible for their

own sexual behavior. And last but not least, all adolescents should have easy

access to clinical services for STD screening of asymptomatic carriers or in

cases of developing symptoms of STD.

Prevention of sequelae and spreading is focused on those adolescents who

are already infected and/or are suffering from an STD. In order to avoid

particularly serious sequelae such as PID, immediate gynecological treatment

has to be implemented, the faster the more likely the chance of avoiding seque-

lae. Sexual partners should be included in both diagnostic and therapeutical

measures to prevent reinfection of the girl and further spreading of STD.
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As girls enter gynecologic maturity, pelvic or abdominal pain becomes a

frequent complaint. Probably the most common cause of recurrent pelvic pain

is menstruation. With dysmenorrhea that is mild to moderate and easily con-

trollable with simple medications, there is little mystery as to cause, and there

is little concern as to control. However, when pain is chronic or chronically

recurrent, and when it is not treatable with simple medications or other anal-

gesic methods, then investigation is needed to ferret out the cause and to

develop an effective treatment plan.

Chronic pelvic pain (CPP) accounts for 10% of all visits to gynecologists

[1]. In addition, CPP is the reason for 20–30% of all laparoscopies in adults [2].

Analogously, recurrent abdominal pain (RAP) occurs in 5–15% of female

children 6–19 years old [3]. In a community-based study of middle and high

school students, 13–17% had weekly abdominal pain. Using criteria for irrita-

ble bowel syndrome (IBS), 14% of high school students and 6% of middle

school students fit the criteria for adult IBS [4]. As with other difficult to

diagnose chronic medical problems, patients with CPP/RAP account for a very

large number of office visits and medical resources in proportion to their actual

numbers.

Although there are various definitions of chronic pelvic and/or abdominal

pain, the accepted pediatric criteria, as stated by Apley and Naish [3] for RAP

in children, are three or more bouts of pain severe enough to affect activities

over a time period of not less than 3 months. In adults, the diagnosis of CPP

requires cyclic or non-cyclic, intermittent or constant discomfort in the pelvic

region for at least 6 months [5].

The Adolescent Girl
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Etiology

There are many etiologies of CPP and of RAP. There are clear organic

causes for CPP/RAP and causes that seem to mix organic processes with

psychosocial phenomena. Even with endometriosis, a clearly organic cause of

pain, it is known that the severity of the symptoms is not correlated with the

amount of abnormal tissue seen in the pelvis [6]. The best way to conceptual-

ize chronic pelvic and abdominal pain syndromes is via a biopsychosocial

model (BPSM). This model brings together organic factors, psychological

factors, and environmental factors into a comprehensive picture that is often

needed to explain these symptoms [7, 8].

In the past, many people with chronic pain syndromes were said to have

psychosomatic causes of their pain, but in recent years, it has become clear that

such syndromes are not solely caused by psychological processes, or are psycho-

somatic in origin. While that term might not be accurate if it is understood to

mean caused solely by psychological factors, the authors feel that the term still

has relevance. The real definition of ‘psychosomatic’ does fit the BPSM.

According to a current medical dictionary, ‘psychosomatic’ means ‘pertaining to

the mind-body relationship’ [9]. A psychosomatic disorder is one in which

physical symptoms are caused by or exacerbated by psychological factors [9].

To that we would add that recognition needs to be made of the interplay among

all these factors, i.e. the BPSM.

We will first discuss gynecologic etiologies of CPP/RAP, then abdominal

etiologies, and finally, management issues.

Gynecologic Etiologies

Adolescents with CPP may have a gynecologic etiology of their pain.

Inquiries about the patient’s gynecologic health should be part of the initial

interview. Items should include age at menarche, menstrual pattern menstrually

related symptoms, and sexual history. Some symptoms may be more suggestive

of a gynecologic reason for the pain. These would include pain that is specific

to a certain time in the menstrual cycle, pain that is associated with vaginal

bleeding, pain which is exacerbated with menses, or pain that is worse with

sexual intercourse. If the patient is sexually active or if symptoms suggest a

gynecologic etiology, a pelvic examination should be included in the initial

assessment. Wet mount examination, Pap smear, and cervical cultures should be

obtained if indicated. Bimanual examination should include evaluation of the

vagina for patency and tenderness, cervix for cervical motion tenderness,

uterosacral ligaments for tenderness or nodularity, uterus for size, shape and
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tenderness, and adnexa for tenderness, masses, and mobility. A rectal examina-

tion, including stool guaiac, should also be performed to confirm the findings

on bimanual examination and evaluate for gastroenterologic causes. Radiologic

imaging studies may be indicated to further evaluate an abnormality that is

identified on pelvic examination or if the clinician is unable to successfully

complete the examination. A pelvic ultrasound, pelvic CT scan, or MRI of the

pelvis may be necessary depending on the abnormality suspected.

Dysmenorrhea

Adolescents presenting with CPP may be experiencing dysmenorrhea

(see chapter 13 for a more complete discussion of dysmenorrhea). Adolescents

are often unable to keep accurate records of their menstrual cycles making 

it difficult for many of them to recognize a cyclic pattern to their pain.

Dysmenorrhea is very common in the adolescent population with surveys

reporting up to 92% of teenagers experience dysmenorrhea and up to 50% of

them missing school or work because of debilitating symptoms. However, the

vast majority of them do not report the symptoms to their parents, and only

14–31% seek help from healthcare providers [10].

Dysmenorrhea is classified as primary dysmenorrhea if it occurs with the

absence of pelvic pathology and secondary dysmenorrhea if it occurs in the

presence of pelvic pathology. Possible causes of secondary dysmenorrhea

include endometriosis, obstructive müllerian malformations, cervical stenosis,

uterine polyps or myomas, PID, and ovarian cysts.

Primary dysmenorrhea is much more common than secondary dysmenor-

rhea and usually presents once ovulatory cycles are established, usually about

6–12 months after menarche. Symptoms usually start with or just prior to the

menses. Patients may present with a broad range of symptoms including

crampy, spasmodic, labor-like pain over the lower abdomen and back, dull

aching or stabbing pain, nausea, vomiting, diarrhea, headache, fatigue, low

back pain, thigh pain, dizziness, and syncope. Primary dysmenorrhea occurs

due to the metabolism of arachidonic acid through the cyclooxygenase pathway

leading to the synthesis of prostaglandins, thromboxanes, and prostacyclin. The

human endometrium catalyzes prostaglandins PGF2 and PGE2 in increased

amounts during the first 36–48 h of menses [11].

The symptoms of primary dysmenorrhea typically begin after ovulatory

cycles are established, progress during the teen years, and improve when the

patient enters her early twenties. Treatment should include education, reassurance

and the maximization of healthy lifestyles with the use of medical interventions

as indicated. NSAIDS interfere with the metabolism of arachidonic acid and
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therefore represent a mainstay of dysmenorrhea treatment. Therapy should be

initiated at the first sign of discomfort or menstrual flow and should be taken in

the prescribed doses to gain the most relief. Patients can look forward to a high

response rate with NASAs alone within 6 months of therapy [12]. If the patient

fails NASAs or is sexually active, oral contraceptive pills decrease dysmenorrhea

by diminishing the production of prostaglandins from the endometrium. Other

therapeutic methods include: TENS (electrical stimulation) units, calcium

channel blockers, acupuncture, and depot medroxyprogesterone acetate.

Patients who continue to experience dysmenorrhea despite treatment with

NSAIDS and oral contraceptives should be further evaluated for secondary

causes of dysmenorrhea such as endometriosis and obstructive müllerian

abnormalities. Additional evaluation may include pelvic ultrasound and/or

diagnostic laparoscopy.

Endometriosis

Endometriosis is the presence of endometrial glands and stroma outside of

the endometrial cavity. The presence of endometriosis in adolescents is well

documented [13], however the exact prevalence in adolescents is unknown. The

prevalence in menstruating women is reported anywhere from 1 to 17% [14].

The etiology of endometriosis remains unclear. Attempts to explain the patho-

physiology of endometriosis have included Sampson’s theory of retrograde

menstrual flow [15], the coelomic metaplasia theory which suggests that

estrogen stimulation transforms coelomic epithelium into endometrial-type

glands [16], as well as genetic [17] and immunologic factors [18].

Adolescents with endometriosis typically present with pelvic pain. Patients

will typically report worsening symptoms at or near the time of their menses, but

they may experience acyclic pain as well. Most adolescents with endometriosis

have normal physical findings on examination. Abnormal physical findings may

include tenderness on pelvic examination but would rarely include significant

masses or nodularity more commonly seen in adults. Patients with dysmenor-

rhea or CPP unresponsive to NSAIDS and OCPs should be evaluated for

endometriosis. The incidence of endometriosis in this population is reported to

be as high as 70% [19]. Endometriosis should also be considered in patients with

a family history of endometriosis since 6.9% of first-degree relatives of patients

with endometriosis have the disease [17].

Diagnostic laparoscopy is required to confirm the diagnosis of

endometriosis. Endometriosis in adolescents usually presents at an earlier stage

(stage I or II) than in the adult patient and presents with more of the atypical

endometriotic implants, which are clear, white, or red in appearance [20].
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Early and accurate diagnosis of endometriosis is important in adolescents not

only for symptom relief but also to halt the progression of the disease and to

preserve fertility.

There is no cure for endometriosis short of a hysterectomy, therefore in the

adolescent, treatment is usually conservative in nature with a combination of

medical and surgical interventions. Surgical intervention usually begins with

diagnostic laparoscopy where all grossly visible lesions are coagulated,

resected, or ablated. If indicated other conservative surgical measures include

lysis of adhesions with restoration of normal pelvic anatomy. After the primary

surgical intervention for diagnosis and conservative treatment, medical therapy

is initiated to suppress endometrial glands and stroma to limit the progression

of disease. Commonly used medical therapies include OCPs, progestins,

danazol, and GnRH analogs [22].

OCPs and depot medroxyprogesterone acetate both offer suppression of

endometriosis as well as contraception for the sexually active adolescent. Some

clinicians advocate use of continuous OCPs, omitting the placebo week for

patients with endometriosis.

Danazol can be very effective for symptom relief, however, it is often

poorly tolerated by patients because of the unwanted side effects of acne and

weight gain.

GnRH analogs have proven efficacy in the adult population for treatment

of endometriosis. Add-back therapy in the form of progestin with or without

estrogen has been shown useful in the adult population to minimize the hot

flashes and bone mineral density loss noted with the GnRH analogs. GnRH

analogs should not be used for longer than 6 months, and there are concerns

with using them in younger adolescents with regard to bone mineral density

loss [21].

Müllerian Abnormalities

Müllerian abnormalities may present with a wide range of symptoms

including cyclic pelvic pain, dyspareunia, amenorrhea, pelvic mass, infertility,

and recurrent pregnancy loss. Obstructive abnormalities are more likely to be

associated with pelvic pain and endometriosis. Diagnosing an obstructive

müllerian abnormality can be difficult and may require a combination of his-

tory, examination (potentially examination under anesthesia), radiologic imaging

(ultrasound and/or MRI), laparoscopy, and hysteroscopy. Depending on the

type of abnormality and the level of obstruction, patients may experience

hematosalpinx (fallopian tube), hematometra (uterus), or hematocolpos

(vagina).
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Patients with imperforate hymen may present with primary amenorrhea,

cyclic pelvic pain, and bulging hymenal tissue. Surgical repair includes remov-

ing the hymenal tissue and attaching the vaginal mucosa to the hymenal ring.

Patients with transverse vaginal may present in a similar manner to patients

with imperforate hymen. However, a transverse vaginal septum can be associ-

ated with uterine malformations while hymenal abnormalities are not, and

repair of the transverse vaginal septum is a more complex procedure involving

resection of the septum and reanastomosis of the upper and lower segments of

the vaginal mucosa. Vaginal atresia requires surgical correction involving

creating a vaginal opening at the apex where hematometra can drain, and

creating a new vagina with either the use of vaginal dilators or split-thickness

skin grafts.

Two uterine abnormalities associated with outflow tract obstruction can

present with pelvic pain; bicornuate uterus with a non-communicating rudi-

mentary horn and uterine didelphys with obstructed Heim vagina and ipsilateral

renal agenesis. The former is treated with laparoscopic resection of the non-

communicating horn; the latter is treated with resection of the wall of the

obstructed vagina so both uteri can drain through the patent vagina.

Pelvic Inflammatory Disease

Pelvic inflammatory disease (PID) is a spectrum of inflammatory

disorders involving the upper genital tract of the female reproductive system

and may include any combination of endometritis, parametritis, oophoritis,

salpingitis, and tubo-ovarian abscess (see chapter 17 for a more complete

discussion of PID). PID is a polymicrobial disease involving sexually transmit-

ted infections, predominately Neisseria gonorrhea and Chlamydia trachomatis
and/or anaerobic and facultative organisms. Risk factors for the development

of PID include sexual activity and age. Fifteen to 19-year-old women have

the highest hospitalization rates for PID and incidence currently about 1% and

rising [22].

The mainstay of PID treatment continues to be broad-spectrum antibiotics

that will cover the most likely pathogens. Patients who do not respond to par-

enteral antibiotics may require diagnostic laparoscopy to rule out the possibil-

ity of appendicitis, adnexal torsion, or other surgical emergencies. Tubo-ovarian

abscesses that do not respond to antibiotics can be removed laparoscopically or

can be drained with CT guidance. CPP can result from PID due to adhesion

formation, tubo-ovarian abscesses, and hydrosalpinx. Conservative surgical

intervention may be required to alleviate patient symptoms, restore normal

pelvic architecture, and preserve, albeit diminished, fertility.
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Ovarian Abnormalities

The most common ovarian mass in adolescents is the functional ovarian

cyst that will spontaneously regress over 6–8 weeks and that typically does not

cause significant symptoms. Typical appearance on ultrasound is that of a

unilocular fluid filled mass typically up to 4–5 cm in size. Functional cysts may

cause pain if they are persistent in nature, if they rupture, or if they undergo

torsion. Other ovarian masses that are less common than functional cysts but that

are more likely to be a source of CPP include hemorrhagic corpus luteal cysts,

mature cystic teratomas, serous or mucinous cystadenomas, and endometriomas.

As previously mentioned, functional ovarian cysts typically regress sponta-

neously and do not require any further interventions. Persistent functional cysts

or other ovarian masses that require surgical intervention should be treated with

ovarian cystectomy with preservation of normal ovary for future fertility. Some

patients experience lower abdominal pain associated with ovulation. The pain

typically lasts for up to 48 h in mid-cycle and can be relieved either with

NSAIDS or ovulation suppression with OCPs. Because the symptoms occur

monthly, patients may report their symptoms as chronic in nature.

Before leaving gynecologic causes of chronic pain, we should mention two

etiologies that are not truly gynecologic but that are frequently encountered in

a gynecologic work-up. These include musculoskeletal pain and urinary tract

infection (UTI). To screen for musculoskeletal pain, posture should be assessed

looking for excessive lordosis, habitual one-legged standing, and leg length

discrepancy. The upper and lower back should be palpated as well as the

abdominal wall during leg flexion and head and leg raises. Asking the patient

to point to the area where the pain hurts the most can be enlightening [23].

UTI as a cause of chronic abdominal pain is not very common, but it is a

good idea to obtain a urine analysis when evaluating a young woman for

CPP/RAP. If there are findings that suggest a possible UTI, cultures and sensi-

tivities should be obtained.

Abdominal Etiologies

There is no question that chronic abdominal/pelvic pain can be caused by

gastrointestinal disorders that have clear organic origins. These include inflam-

matory bowel disease, gastroesophageal reflux disease, and ulcer disease,

among others. While psychosocial factors can affect the symptoms of and the

course of these illnesses, there is a clearly demonstrable structural, physiologic,

or biochemical abnormality present in each of them. Constipation fits in this

category as well, and one must remember that chronic constipation is defined
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as chronic retention of stool irrespective of the stooling pattern. The patient can

report daily bowel movements and still be constipated if there is incomplete

emptying of rectal contents. Suffice it to say for this gynecology text that a

detailed history, a meticulous physical examination, and supportive laboratory

and imaging studies will reveal these causes of chronic pain fairly readily.

Where the diagnostic process may become more difficult is when no clear

organic cause is found. However, current thought and standards have been

developed which make the diagnostic process much easier.

A group of international pediatric and adult gastroenterology and mental

health specialists met and developed symptom-based diagnostic criteria for

what have been termed functional disorders that cause RAP [24]. The disorders

for which there are patterns to the symptoms, for which no specific diagnostic

tests exist, and in which the diagnostic evaluation rules out disorders with

similar presentations are called functional disorders of a recognized symptom

pattern. The two disorders most commonly found are functional dyspepsia, not

usually an issue in girls with CPP, and IBS. The third type of disorder has no

detectable organic cause and no recognizable pattern of symptoms; this is

called functional abdominal pain [25] (table 1). Analogously, pain can emanate

from pelvic organs in no specific pattern as well.

In the functional syndromes, whether IBS, functional dyspepsia, or func-

tional abdominal or pelvic pain, symptoms may result from an alteration

in transmission of neural impulses between the enteric nervous system and

the central nervous system leading to visceral (intestinal or uterine) hypersen-

sitivity. The emotional state of the patient and the psychosocial situation of the

patient then modify the patient’s perception of these sensations [25]. What this

means is that under the right psychosocial conditions a patient with functional

pain is sensitive to bowel distention or to uterine contractions of an intensity

that would not be perceived by a person who does not have these syndromes

[26–28].

Obviously, stress can play a significant role in contributing to functional

pain syndromes in adolescents. While some would think that adolescents have

a relatively idyllic life with little stress, that is not the case (table 2).

Management

Management of patients with CPP/RAP begins with the initial evaluation.

The approach of the clinician is key in setting the tone for the future relation-

ship with the patient and her family, in convincing the patient that her symp-

toms are believed to be real, and in assuring her and her family that the clinician

will do everything in her/his power to help alleviate the patient’s symptoms.
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A thorough history is essential. The physician must elicit all facets of the

symptoms, the situations in which they occur, the intensity, factors which help

or exacerbate them, and the impact that the symptoms have on the patient’s

daily activities and functions, e.g. school absences or limitation of the patient’s

social activities. Patients and parents must be interviewed separately for at least

part of the visit. The parents must be queried as to their fears about what might

be causing the patient’s symptoms. If they, for example, are worried that the

patient might have cancer because an older relative who had cancer presented

with chronic pain, the clinician must do all that is possible to convince them of

the rarity of cancer as cause of chronic pain in children and adolescents and

therefore why cancer in their daughter is not a serious consideration.

A thorough physical examination is necessary. This should include a pelvic

examination with attention to the adnexa, uterine tenderness, ligaments, and the

rectal tone and contents. The patient’s affect should be assessed and compared

Table 1. Rome criteria for distinguishing the functional gastrointestinal disorders for individuals who

have experienced pain of at least 12 weeks’ duration in the proceeding 12 months

Functional abdominal pain Functional dyspepsia Irritable bowel syndrome

Continuous abdominal pain Persistent or recurrent pain or Abdominal pain or discomfort with 

school-age child or discomfort centered in the at least two of the following: relief 

adolescent and upper abdomen (above the with defecation, onset associated with 

umbilicus) and a change in frequency of stool, onset

associated with a change in form

(appearance) of stool

No or only occasional No evidence (including EGD) There are no structural or metabolic

relationship of pain with that organic disease is likely abnormalities to explain the 

eating, menses or defecation to explain the symptoms and symptoms

and

The pain is not feigned and No evidence that dyspepsia Associated symptoms: abnormal 

is exclusively relieved by stool frequency (�3 times/week or 

defecation or associated with �3 times/day), stools alternate 

the onset of a change in stool between hard and loose, straining,

frequency or stool form urgency, passing mucus, bloating, 

and abdominal distention

The patient has insufficient Ulcer-like pain is the 

criteria for other functional predominant symptoms; 

gastrointestinal disorders that dysmotility-like fullness, early 

can explain the pain satiety and nausea are the 

predominant symptoms
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to their stated expression of tenderness during the examination. A discrepancy

between visible signs of discomfort and stated discomfort may be significant.

Once the history and physical examination are completed, pertinent

laboratory and imaging studies should be obtained. With almost all causes of

CPP, there is little help to be gained from these studies, however.

Finally, at the first visit, a good psychosocial assessment must either be

performed or scheduled. This is critical for delineation of stressors that might

be precipitating the patient’s symptoms. It also can reveal such phenomena as

underlying depression and sexual abuse. By asserting, at the beginning of the

diagnostic/management process, that psychosocial factors are just as important

as organic ones in detecting the cause of CPP/RAP, the clinician demonstrates

to the patient and her family the importance of these issues and makes accept-

ance of them as possible etiologies much more palatable.

Prior to being sent home, the patient needs some management strategies

for her symptoms. Patients and parents are very grateful for things that they can

do to help alleviate the pain. Simple things are best. These can include use of

heat to the abdomen/pelvis to alleviate muscle tenderness. Mild analgesics can

be tried. Diet alterations frequently are helpful if a functional bowel syndrome

is suspected. The recording of symptoms in a diary that is to be brought in to

the physician at the follow-up visit is a valuable tool for clearer elucidation of

the symptom pattern.

Table 2. Stressors for an adolescent

Pubertal changes

Physical growth

Hormonal fluctuations

Developing sexuality

Gender roles

Changing dependence and independence and relations 

with parents

Developing cognitive abilities

Cultural and societal expectations

Peer pressure

Parental psychopathology

Family dysfunction

School changes

Educational pressures

Family moves

Financial pressures

Sexual, physical or psychologic maltreatment

Physical illness
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It is critical at the first visit to explain and to ‘sell’ the concept of the BPSM

to the patient and her family. Frequently, the physician can draw on descriptions

of everyday phenomena to explain how the mind, the body, and the social situ-

ation are connected. Most teens and adults are aware that when a person has to

speak in public, for example, they can get stomach pains or diarrhea. This can

be used as an example of such a connection.

Lastly, a follow-up visit needs to be scheduled. At that visit, laboratory and

imaging study results are reviewed. If a symptom diary has been kept, it needs

to be discussed. If no purely organic cause for the CPP has been found, then the

clinician must use this visit and future ones to continue to sell the concept of the

BPSM as a cause of functional pain. If depression has been found to be signif-

icant, antidepressants can be described. If the patient has been found to have

significant amounts of stress in her life, psychotherapy can be very helpful, and

it needs to be arranged. Discussions with the girl’s school might need to be held

in order to help alleviate stressful situations in that environment. Subsequently,

frequent visits for reassurance and to minimize the possibility of future crises

should be arranged.

CPP/RAP is a problem that commonly confronts the primary care clini-

cian. By using a reasoned approach based on sound evidence, most patients can

be relieved of their symptoms and be helped to resume a normal and active life

that will lead to a successful adulthood.
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Adolescents today represent a significant proportion of the world popula-

tion. According to the US Census Bureau, the number of women between 15

and 19 years of age will have increased from 8.5 million in 1990 to 9.2 million

in 2010. A smaller change is expected till the year 2005, which indicates that,

at least until this year, a general aging of the female population will occur since

more women will be concentrated in the older cohort [1, 2]. Adolescent sexual

behavior has changed as compared to the previous decades. This is mainly due

to increasing sexuality during adolescence and to incomplete knowledge of

adolescents on the matters related to sexuality and sexual life. It is also known

that puberty and the onset of sexual activity start at earlier ages. Various efforts

have been made by several organizations to evaluate and improve adolescent

sexual behavior. Several parameters of adolescent sexuality such as adolescent

pregnancy and abortion, contraception and sexually transmitted diseases have

been evaluated in an effort to improve national statistics around the world.

However, recent statistics and multinational data banks are limited so that

conclusions are usually drawn from data of previous years. It is of major impor-

tance that a new multicentric study be undertaken to collect information on

adolescent sexuality worldwide.

In this chapter we will consider one of the three parameters mentioned

above, i.e. adolescent contraception, which is very much related to sexual

behavior during this sensitive period of life.

Contraceptive Methods

As has been reported by the International Federation of Pediatric and

Adolescent Gynecology (FIGIJ) the combined oral contraceptives (COCs) are

a popular method of contraception during adolescence in Europe. However,

The Adolescent Girl
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traditional methods such as periodic abstinence and coitus interruptus, still

remain, unfortunately, in use at high frequency [3]. On the contrary, young

people after consultation prefer the use of condoms. In the USA, Everett

et al. [4] recently reported an increase of condom use from 46 to 57% among

high school students and a decrease of the COCs use from 21 to 17%. Table 1

presents the recommended contraceptive methods for adolescents.

Condom
Although the condom presents a high failure rate (2–12%) [5], it is consid-

ered a safe method of protection from sexually transmitted diseases (STDs). It is

a popular method as it is available to adolescents without prescription and at very

low cost. It is the responsibility of the Family Planning Units to inform young

people on the safety and efficacy of the condom as well as on its correct and

consistent use. They should also inform adolescents on the possibility of condom

breakage or leakage and the necessity of immediate use of emergency contracep-

tion. Weisberg et al. [6] reported that among 253 students from two high schools,

girls appeared to have more difficulty in asking how condoms should be used.

Thus it is suggested that Family Planning Centers (FPCs) should pay particular

attention to the young population to explain to them the pros and cons of condom

use, informing them that condom failure is about 10 times higher among teenagers

as compared to adults [7]. As opposed to the male condom, the female condom,

although available in several countries, is not in practice during adolescence.

Combined Oral Contraceptives
Today the COCs have been considered as the most effective method of

contraception for adolescents. Third-generation COCs, particularly the ultra

low dose COCs, present no side effects, while at the same time carry several

beneficial properties, i.e. regulation of the menstrual period, improvement of

acne, hirsutism and suppression of functional ovarian cysts [8]. The ultra low

dose COCs with 15 �g ethinylestradiol also provide low discontinuation

rates and better compliance since present limited side effects and the 24-day

regimen package carries extra placebo pills thus improving compliance [9].

Table 1. Contraceptive choices for adolescents

Condoms

Low-dose oral contraceptives

Double Dutch method (condom � oral contraceptive)

Injectable contraception

Emergency contraception

Barriers (sponge)?
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Finally, in a study carried out in our institution, we have shown that the use of

the third-generation COCs during adolescence, for a 6-month period, presented

no metabolic alterations. In the same study no pregnancies were seen, while

intermenstrual bleeding was only 0.7% [10].

Injectable Contraception
The injectable contraceptive methods include Depo-Provera® as well as

Norplant® and Implanon® systems. Depo-Provera® is given at a standard dose

of 150 mg intramuscularly, every 3 months, and yields a rate of 0–5.2 pregnan-

cies per 1,000 women-years [11]; it is in common use in the USA. Other

regimens are given for one or half-month periods respectively. There are no

studies on a significant number of adolescent girls. The next two injectable

systems are becoming more popular. In a study performed at our institution, we

have applied the method in 15 adolescents with very good results while we have

found neutral effects on the metabolic profile of the young women included in

the study [12]. Finally, the injectable contraceptive methods are particularly

recommended in retarded young women, who might abuse.

Emergency Contraception
All FPCs and the gynecological units should be capable of providing

emergency contraception. The healthcare professionals who deal with adoles-

cents should be also familiar with this method. The regimen with high doses of

estrogen yields a failure rate of 1% as compared to the use of COCs where the

failure rate is 2%. In case high doses of ethinylestradiol are used within 72 h,

the failure rate is no more than 0.1%. Yuzpe [5] has proposed a method utilizing

COCs given in doses of ethinylestradiol up to 250 �g twice with a 12-hour

interval in between. Finally, there is yet no experience on the use of hormonal

intrauterine devices and Mifepristone (RU-486), during adolescence.

Sponge and FemCap®

Recently a new sponge impregnated in Nonoxynol-9, benzalkonium and

sodium cholate, named Protectaid®, has been launched and approved in

Canada. A multicentric study has shown that this sponge is efficient, with no

side effects, and presents no alterations in the vaginal and cervical epithelia.

The results from the use of the sponge during adolescence are expected since

this device carries spermicidal, antibacterial and antiviral properties, including

protection from the human immunodeficiency virus (HIV) [13, 14]. The small

size FemCap® (24 mm) was developed a few years ago but there is still no data

on its extensive use during adolescence. It is recommended to women who are

educated and highly motivated or those who cannot tolerate the side effects of

the COCs or have contraindications for the use of intrauterine devices [15].
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Intrauterine Devices (IUDs)
Although IUDs are very much in use among adult women, their use in

nulliparous women is restricted. Also, there is yet no experience on the use of

hormonal IUDs or the Gynefix® during adolescence.

Use of Ineffective Methods

Regardless of the above-mentioned effective and safe contraceptive methods,

adolescents in their majority, before consultation, still prefer ineffective methods

such as periodic abstinence, coitus interruptus and withdrawal prior to ejacula-

tion [3]. The importance of consultation of young individuals, both males and

females on safe and efficient contraceptive methods used should be extensively

discussed and analyzed with adolescents visiting the Family Planning Units.

Abortion

The use of ineffective methods for protection against adolescent pregnancy

leads to an increasing number of undesired pregnancies in many countries so that

abortion still remains at high figures and is presented as a method of contracep-

tion. In some countries the procedure takes place ‘secretly’ since the method is

still illegal. This is the reason why most abortions are unsafe or present a high

rate of complications, mainly pelvic infections. Among the 1 million teenagers

who became pregnant in the USA, about 40% have chosen termination of

pregnancy [16]. The Netherlands present the lowest adolescent pregnancy rate in

the world. This is probably due to the general attitude of the population and

healthcare professionals towards sexuality and contraception [17].

In most European countries termination of undesired pregnancy is legal in

girls older than 16 or 18 years of age and if gestation is less than 12 weeks.

Parental consent as well as a psychosocial and medical consultation are neces-

sary for younger individuals [3, 18]. For the termination of pregnancy, most

countries use the surgical method. There are no reports on the use of

Mifepristone in a significant number of individuals during adolescence.

However, the use of the medical methods for termination of undesired preg-

nancy during adolescence may prove to be a useful method in the future.

Contraception and Sexually Transmitted Diseases

STDs, including HIV infections, implicates contraceptive behavior of

adolescents in several issues. This is the main reason that the condoms have
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become a popular contraceptive method. The double Dutch method and the use

of the contraceptive sponge during adolescence are two of the several attempts

which have been undertaken to improve effectiveness and technology of contra-

ception during adolescence, in a way to protect young individuals from STDs.

Adolescents with high-risk sexual behavior should be screened for STDs

including Chlamydia trachomatis, Neisseria gonorrhea and HIV.

Questions on ectopic pregnancy, infertility and genital cancer present

possible implications for young females concerning the future of their repro-

ductive life. STD acquisition by adolescents is increased for a variety of

biological and psychosocial reasons. Since sexual activity starts earlier these

days, for both boys and girls, young people prefer to start their sexual relations

with older partners respectively, who are theoretically more experienced, but on

the other hand carry the risk of contamination with STDs. It is reported that half

of all new infections of HIV occur among young people [19]. Thus the

development of combined methods of contraception, which carry both spermi-

cidal and bactericidal properties, including anti-HIV protection, is absolutely

necessary today for the prevention of both adolescent pregnancy and STDs.

Making the Choice

First it is very important to explain to young people that the discussion

among them and the healthcare professional is confidential. Both boys and girls

must understand that the recommended products are safe and efficient. If they

like to discuss the method further with their parents this will also be taken into

account, since the parents are not usually well informed which may be the start-

ing point of an argument on the necessity of the use of the method or may need

further explanation on the side effects of the proposed method (table 2).

The condom is recommended in all cases, especially if the young couples

do not have a permanent relationship. For young girls who have frequent sexual

intercourse, low-dose COCs should be recommended. It should be explained

that there is only a limited number of side effects, especially if ultra low dose

COCs are used. Perhaps they understand that the use of both methods at the

same time is an excellent choice. They should also be discouraged to start

smoking. The healthcare professionals at FPCs should be available at any time

for further explanation through a hotline system and capable of providing emer-

gency contraception at any time, if necessary (table 3).

Another topic for discussion is the increased discontinuation rate.

Young women usually stop contraception without any significant reason. The

compliance of all methods used during adolescence, with the exception of

injectable contraception, is very low. Thus, young people should be advised to
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contact their physician or the nearest Health Care Center before they stop or

change the method.

Adolescents 2003

Unfortunately, even today the programs offering consultation and informa-

tion to adolescents do not suffice to enrich the basic knowledge on protection

from STDs and other serious complications of premature sexual life. However,

we should be optimistic since the abortion and adolescent pregnancy rates in

countries with effective sexual education systems have presented a decline.

The decision to abort or to carry out a pregnancy during adolescence is not

easy. A number of issues are related to the decision made, such as the negative

socioeconomic status, the future fertility options, and the adverse health conse-

quences related to teenage pregnancy [20].

Contraception and good reproductive health represent one of the revolu-

tions of the 21st century [21]. The first should be updated with new research

Table 3. Factors related to the preference and acceptability of a

contraceptive method during adolescence

Previous sexual behavior and sexual history (pregnancy, abortion or STD)

Socioeconomic status

Education level – information and consultation

Privacy

Access to safe sources – family planning centers and adolescent 

gynecology unit

Peer, family, school and media

Physician and the healthcare professionals

Duration and kind of relationship

Possible side effects of the method and reversibility

Table 2. Approaching young people

What’s the problem? Is there a solution?

Are you ready to start a family?

Consequences of premature sexual life

Doctor, healthcare professional and family

Let them talk – peer, media and school

What does the doctor suggest? Is the method safe?

The cost?

‘How often do I have to visit the center?’
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programs, which by now has presented significant results. The second issue is

related to the safe motherhood program, which today is being seriously consid-

ered by several bodies, mainly by FIGO. The wish is that sexual education

programs start immediately, in those countries which still lack such programs,

while healthcare professionals and the family itself should assist young

individuals to overcome the difficulties in the beginning of their sexual life and

enjoy adolescence.
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Teenage Pregnancy

M. Uzan, N. Seince, I. Pharisien

Hôpital Jean-Verdier, Assistance Publique-Hôpitaux de Paris, 

Seine-Saint-Denis, Bondy, France

Neither child nor adult, adolescents constitute an age class by themselves

with specific health and behavioral problems, which has prompted some

hospitals to create specialized adolescent departments. These units have as their

goal the medical, psychological and social management of these individuals in

all their complexity. The encounter between the teenager and the medical com-

munity nonetheless remains ambivalent, colored by a relational avidity but also

a fear of becoming dependent. This age group, which covers the transitional

period between childhood and adulthood, is increasingly recognized as having

is own pathologies that merit an adapted approach. Does the term youth rhyme

with health? An inquiry conducted in 1999 by the Centre de Recherche d’Etude

et de Documentation en Economie de la Santé (CREDES) on 2,309 youths,

11–20 years old, showed that 45% suffered from dental problems, 13% had

dermatological diseases (especially acne), 7% of the girls had genitourinary

infections and 6% had respiratory diseases.

Behavioral disorders, however, characterize particularly well the health

problems of today’s teenagers: addictive behavior, attempted suicides, road acci-

dents, aggression and/or eating disorders. Although early maternity has always

been part of the history of women, pregnancy is often an ‘accident’ associated

with high-risk behavior. Pregnancy can express the anxiety of everyday living,

or it may be a poorly adapted response to an already precarious situation or a

simple continuation of the family’s history.

Teenage Sexuality and Sex Education

In France, the mean age at the time of the first sexual relationship has

remained 17 years for both sexes since 1985 [1]. In contrast, the age distribution

The Adolescent Girl
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for the first sexual experience indicates ever younger participants: 21% of the

boys and 10% of the girls first had sexual intercourse at 15 years or younger [2].

Between 15 and 18 years, 47% of the boys and 41% of the girls have already

had sexual intercourse with penetration. In the USA, 56% of the girls and 73%

of the boys 15–19 years old have had sexual experiences, whereas about 20%

of the girls and 33% of the boys have been sexually active before 15 years of

age [3]. The mean age for the first sexual experience is the same as in France,

i.e., about 17 years for girls and 16 years for boys. All studies have shown that

the earlier sexual intercourse is practiced, the more often it is an act of submis-

sion rather than of desire.

In 1994, the French national campaign against human immunodeficiency

virus infection and its acquired immunodeficiency syndrome (AIDS) made

condoms the primary method of contraception for first sexual experiences.

Sexual intercourse during adolescence tends to be sporadic (5–15 times/year)

and unplanned (63% occurring during vacations). Furthermore, these relation-

ships are of short duration, rarely exceeding 1 month, which partially explains

the first-line use of condoms [4].

Younger teenagers are especially vulnerable to coercive and non-consensual

sex. Involuntary sexual activity has been reported by 74% of sexually active girls

younger than 14 years and 60% of those under 15 years.

The contraceptive pill is often started several months later because adoles-

cents primarily associate condoms with prevention of AIDS and sexually trans-

mitted diseases rather than with unwanted pregnancy. Nevertheless, use of the

pill markedly increases with regular sexual activity to the detriment of con-

doms. Thus, the dual message ‘pill and condom’ has been poorly integrated into

the mores and often remains temporally disassociated.

The national investigation, ‘Adolescents’, conducted in 1993 by M. Choquet

(Director of Research at the Institut National de la Santé et de la Recherche

Médicale, INSERM) and S. Ledoux found that level of education appears

to influence the regularity and number of sexual experiences [5]. Still, 21%

of sexually active girls do not use any means of contraception [6]. This should

be kept in mind during the preparation of messages to be transmitted to

teenagers.

Teenage sexuality passes through two phases [7]: first, infantile sexuality,

corresponding to the discovery of one’s body and pleasure of the organ, and

then, genital sexuality, reflecting the capacity to reach orgasm and to reproduce.

The latter phase, in turn, is composed of two stages: first, the discovery of one’s

body and its power, and second, the discovery of the repercussions associated

with the complementarity of the sexes (the need for the other).

For the young male, when it ‘works’, he is satisfied. For the young woman,

the question of fertility is always lying just under the surface and is what
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exposes her most to the risk of pregnancy: the need for ‘verification’ of the

good functioning of her body.

Teenage Fertility/Pregnancy by the Numbers

Demographic and epidemiological studies have quantified adolescent preg-

nancies as follows.

Teenage Pregnancy Rate
This frequency, expressed per 1,000 persons, is the total number of preg-

nancies (births, abortions and miscarriages) for young women, 10–18 years old,

divided by the number of females in this age group.

In France, this rate has been estimated to be 24‰. Only one-third of these

pregnancies will be carried to term [8]. According to our inquiry conducted

in the Seine-Saint-Denis Department (a northern suburb of Paris with a high-

density population of young immigrants or youths of foreign ancestry), this rate

was 50‰ [9].

In Great Britain in 1997, approximately 90,000 teenagers 13–19 years old

became pregnant; three-fifths of them were carried to term, i.e., 54,000 births [10].

In the USA, the teenage pregnancy rate for 15- to 19-year-olds has been

estimated to be 96‰ [8]. During the 1990s, it was evaluated at 177‰ (essen-

tially black and Hispanic adolescents) and represented the highest rate among

industrialized countries. Every year, approximately 1 million American teenagers,

11–19 years old, become pregnant (11% of all girls in this age group). Almost

30,000 girls 11–15 years old become pregnant every year [11]. In most states,

birth rates were considerably higher for black teens than for whites. However,

between 1992 and 1995, greater declines were reported for blacks than whites.

Today, Hispanics have the highest teen birth rate. Overall, 50% of these

adolescents carry their pregnancies to term; 35% opt for an abortion and 15%

miscarry or experience in utero fetal deaths [12].

Adolescent Fertility Rate
In France (1997–2001), this frequency, which represents the birth rate for

young women 15–19 years old, was 9.5/1,000; in Seine-Saint-Denis (the French

department with the highest birth rate) it was 11.6/1,000 [13], as compared to

Great Britain, where it was 34/1,000, and 12/1,000 in Germany and Spain.

In contrast, Sweden and The Netherlands have, by far, the lowest rates,

around 2–3/1,000. Even though teenagers in these countries are sexually active at

a very young age, the governments are the most motivated. They have developed

educational programs to disseminate sex education in schools and the diffusion
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of contraception, including authorization of publicity in the media. Among devel-

oped nations, the USA has the highest fertility rate for this age group: 55/1,000

(almost half choose to maintain their pregnancy and, among them, 90–95% raise

their child).

Percentage of Teenage Pregnancies
This value is defined as the number of births to adolescents, divided by the

total number of births in a given country. In our French study, we more specifi-

cally decided to consider minors (legally defined as girls under 18 years of age)

because they present particular problems. In France, the numbers of births to

adolescents declined sharply between 1976 and 1992, from 3.6 to 1%. Over the

past 10 years, the percentage has stabilized around 0.85%. In our study in Seine-

Saint-Denis, it was 1.9%, but this value reflects a recruitment biased by the

population of our area [9]. In 1997, 6,356 births in France were recorded for

mothers 18 years old or younger; 954 of the mothers were under 16 years of age.

The American rate was estimated to be 13% compared to the total number

of births, i.e., 500,000 births to mothers 11–19 years old. In 1995, more than

1,200 births were recorded for mothers 11–15 years old [11].

Psychological Profiles of Pregnant Adolescents

Teenage pregnancy is neither the result of an accident nor that of destiny.

With the exception of rape or incestuous relationships, it is very rare that an

adolescent becomes pregnant by ignorance, naivety or inability to use a contra-

ceptive method. Often, another logical explanation can be found, if the young

woman is allowed to express herself freely. But to do so, an ‘alliance’ must

rapidly be formed with her to create the climate of confidence and complicity

necessary to best manage all the problems that can arise during such an early

pregnancy. An attempt should be made to unravel the events that led to this

situation. In certain cases, it can be useful to view these pregnancies in an ethno-

psychological context: indeed, sexuality and procreation are strongly linked in

African and Australian societies, while the two are totally independent in Western

cultures.

We have been able to identify a certain number of behaviors that corre-

spond to rather particular profiles. For example, some adolescent pregnancies

can be defined as ‘cultural’ and are fully approved by the ‘community’. They

correspond to a ‘verification’ of the integrity of the body and sexual organs.

Furthermore, the pregnancy reassures the young woman of her capacity to

procreate and gives her access to the maternal function. Childbearing increases

one’s social standing in numerous traditional societies (African, Gypsy and
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Maghrebian). Pregnancy constitutes a rite of passage between childhood and

the world of adults. It corresponds to the passage of reproductive power from

one generation to another. A close association exists among fertility, sexuality

and social bonding. Indeed, it is a young woman’s reproductive function that is

the center of rituals: social recognition of the first menstrual cycles, marriage

and deflowering, with subsequent pregnancy and childbirth definitively acknowl-

edging the passage to adulthood. As we will see below, these pregnancies, pro-

grammed and anticipated by the couple, the family and clan, evolve normally

and the majority of them proceed without any complications. In addition, the

risk of abuse of the newborn in this setting is low.

Completely different are the pregnancy and desire for a child that corre-

spond to the search for an object to help overcome a childhood deprivation. This

pregnancy produces a child and the young woman becomes a mother; that is to

say, she achieves access to adulthood. In France, this status is accorded by law.

Attaining recognition as a mother allows her to identify with her mother and

often to concretize a latent conflict. All studies have shown that many minor

mothers had difficult childhoods and poor relationships with their parents. This

pregnancy is thus a corporal ‘aggression’ with dual intent: to attack her child-

hood to purposefully annihilate it and to attack her mother by pushing her

towards old age. These pregnancies are also qualified as ‘miserable’, with the

infant being used to compensate for the depressive anxieties and sense of aban-

donment of the adolescent mother. Physical violence, deprivation and negligent

parenting during early childhood appear to be strongly associated with early

parenthood. As for the origin of many problems of adolescence, poor self-esteem

is associated with early pregnancies.

Among risk factors identified by numerous studies are dropping out of

school, aggressiveness, and abusive consumption of substances ranging from

food to hard drugs. In contrast, a history of sexual abuse during childhood does

not appear to be a risk factor for early parenthood.

The last profile of teenagers whose pregnancies seem to be the expression

of aggressiveness directed against their own bodies is the ‘risk-taking’ or

‘violent’ pregnancy. This behavior can be considered as an ordeal, a test of fire,

whose main objective is to expose the body to danger. If boys choose behaviors

bearing social risk, such as speeding or delinquency, girls more readily turn

towards direct attack on their bodies, for example, attempted suicides or eating

disorders.

Pregnancy clearly is a means of attacking the body: attempted suicide is

frequently observed shortly before or after the pregnancy, giving the former

a different meaning. In general, these impulsive pregnancies occur in the frame-

work of unprotected and high-risk sex and can be considered to be intentionally

destructive acts. While pregnancy is an accomplished desire, a savored
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satisfaction and a shared pleasure for the adult woman, it is none of these things

for the teenager; for her it is all isolation, anxiety and anger.

Outcome of the Pregnancy as a Function of 
the Adolescent’s Age

All the data collected over many years show that the earlier the pregnancy

occurs, the more it risks being terminated by abortion.

The 1997 information bulletin of the Institut National d’Etudes

Démographiques reported a study comparing 1980 and 1989 [14] for adoles-

cents. With data expressed as abortions per 100 conceptions, in 1980 and 1989,

respectively, rates were 59.9 and 61.9% for 14- and 15-year-old girls, and 44.9

and 50.4% for 16- and 17-year-olds. These percentages have remained rela-

tively stable. In Seine-Saint-Denis, the abortion rate for women under 20 years

old was 53.1% in 1996, with the national rate estimated at 50.8% [13]. The rates

have also remained stable for the general population, with women 14–44 years

old undergoing 22.8% abortions in 1980 and 20% in 1989.

Overall, one pregnancy in four ends in abortion in France. These rates have

remained relatively stable and are subjected to mandatory reporting in the

context of national data collection.

Two comments can be made: The younger the girl the greater the chance

the pregnancy will be terminated by abortion. Also, according to official data,

abortion rates have remained stable, at around 220,000 per year. These obser-

vations highlight the failure of contraception campaigns and the commercial-

ization of emergency ‘morning-after’ contraception readily accessible because

it is sold over the counter in pharmacies.

In 1997, the Institut National d’Etudes Démographiques also reported the

results of a second inquiry comparing the outcomes of pregnancies in 1989 and

1991 as a function of the age of the adolescent [14] (table 1). Again, the

younger the teenager, the more likely the pregnancy would be terminated.

However, a transition period was noted, around 16 years, during which many

more pregnancies were allowed to continue.

The percentage of teenage pregnancies that end in abortion has been declin-

ing since 1987, as increasing numbers of pregnant adolescents have chosen to

give birth [15].

For the inquiry conducted in Seine-Saint-Denis, we tried to identify the

parameters characteristic of those adolescents resorting to abortion: (1) three-

fourths of them are French citizens (who represent only one-fourth of the

teenagers who give birth) as opposed to foreigners or those of foreign ancestry;

(2) only 58% are still in school, few are working, 1 out of 3 is totally inactive
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(no work, without qualifications and often with no plans); (3) 10% of them

grew up in institutions where they had been placed as children with no family;

(4) 5% aborted after having been raped, and, finally, and (5) 12% of them were

‘repeaters’. This latter number is particularly disquieting when one realizes that

only 800,000 doses of emergency contraception have been sold since its com-

mercialization 2.5 years earlier in May 1999. Furthermore, it speaks eloquently

of the inadequacy of preventing unwanted pregnancies. It is possible that the

messages for the prevention of AIDS and the campaigns promoting the use of

condoms have had a perverse effect on the use of contraception. Indeed, we

must mobilize our efforts to train teachers so that they can actively participate

and transmit the desired information, and to initiate sex-education classes in

junior and senior high schools, like those conducted in The Netherlands.

Intrapersonal factors, such as cognitive level, poor self-esteem, depression,

substance abuse, history of sexual abuse, and/or school failure, poor school

performance or dropping out, have all been associated with adolescent

pregnancy [16].

Problems Associated with Underage Pregnancy

French legislation clearly addresses the pregnancy of teenagers who are

minors (under 18 years of age). In France, an unmarried minor alone: (1) can

decide to pursue her pregnancy; (2) can legally recognize her descendant and thus

accord her lineage, and (3) can exert parental authority over her child, but (4) she

remains under the authority of her parents. So while marriage emancipates

Table 1. Evolution of teenage pregnancies, between

1989 and 1991, according to the age of the adolescent

Age 1989 1991

years

births abortions births abortions

12 7 43 12 34

13 45 187 38 215

14 259 672 203 703

15 827 1,722 783 1,840

16 2,366 3,105 2,119 3,290

17 5,221 4,661 5,064 NA

NA � Not available.
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a minor, according her recognition as an adult, her pregnancy does not. When she

is hospitalized to give birth she must be accompanied by one of her parents who

can give signed consent for any type of intervention, for example a cesarean or

general anesthesia for forceps insertion. For the adolescent, the pregnancy is

assimilated with an act requiring, as for all therapeutic interventions, the signed

permission of her parents. Furthermore, the physician is not bound by the ethics

of medical confidentiality vis-à-vis the teenager; he/she informs the parents of the

status of their daughter.

Very recently, in July 2001, French legislation concerning abortion was

modified: a minor is now accorded access to this intervention without the

authorization of her parents if she so desires. She must however be accompa-

nied by an adult of her choice.

Early Pregnancies and Aggressions

Aggression during the course of the pregnancy can take different forms:

societal and parental, but the medical community also contributes. First of all,

there is verbal violence. As the desire to conceive during adolescence is viewed

negatively, the pregnancy is often defined as a failure of contraception and it

is usually boiled down to a risk that must be avoided at all costs. Sometimes,

verbal violence is represented by the use of terms such as an ‘epidemic of

pregnancies’.

These pregnancies are also the source of internal violence: the teenager

will be subjected to the full fury of this so-called accidental or surprise preg-

nancy. She is confronted with a sexuality that she did not really want to face and

the collapse of her childlike feelings of power that rendered her invulnerable.

Under these conditions, denial of the pregnancy is considered a defensive

refuge of a body inhabited by an alien presence. Moreover, these are the preg-

nancies that are discovered late and are the source of serious conflict. Finally,

this pregnancy forces the young woman to confront her ambivalence, which is

not the least of her sufferance, enhanced by the culpability of having trans-

gressed a clearly marked boundary.

Some pregnancies result from sexual aggression, either forced incestuous

relationships or distress in response to the reconciliation of a falling out, or some-

times from the recovery from depression which gives a reason to live and repair

her body. These young women have an immense hunger for love and recognition

that they hope to fulfill with their child. Some abortions can be the equivalents of

true suicides. The presumed date of delivery of the interrupted pregnancy may

serve as the time for commemorative suicide attempts, signaling the pain, the

unachieved mourning and the emptiness that are difficult to overcome.
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The aggression can also be physical, within the familial entourage: assault

and battery, verbal attacks, insults and/or expulsion from home. In some fami-

lies, the teenager who announces her pregnancy may be putting her life on the

line and find herself forced to abort or risk the life of her future newborn.

One of the roles of the doctor is to sometimes serve as a mediator between

the adolescent and her parents. It is not unusual that a mother’s violence is

associated with a painful episode in her own life which is reactivated by the

pregnancy of her daughter.

Aggression can also occur in institutional environments, more precisely in

school, because it is not unusual to see these young women subjected to degrad-

ing measures and relegated to the back of the room, where the sensation of

isolation is even more accentuated.

Finally, we must emphasize the risk of aggression by the medical community

because this pregnancy forces it to confront its own failure to prevent concep-

tion. It can lead to an abortion performed in a climate of verbal aggressiveness

when the young patient’s consent is not necessarily sought.

Choquet and Ledoux [5] investigated French teenagers 12–19 years old and

found 15% had been the object of physical violence, 8% had been physically

wounded, 3.8% were the targets of sexual violence and 1% had been raped.

In our medico-legal unit in Seine-Saint-Denis, we recorded between 1990

and 1998 increased abuse of and sexual aggression against minors of both sexes

(table 2). These rises may be attributable to the increased ferocity of violence

in the suburbs but may also represent the better reporting and recording of

events that previously fell by the wayside. Whichever the case, these findings

are most disquieting.

Pregnancy and Congenital Malformations

Very few studies have attempted to evaluate the risk of malformations in

this population, even though it is clearly a population at risk because it is widely

Table 2. Evolution of reported cases1 of sexual abuse and rape of minors

Aggression 1990 1991 1992 1993 1994 1995 1996 1997 1998 Increase

Abuse 42 124 235 378 327 350 425 514 521 �12

Rape 135 143 180 236 248 273 362 457 372 �3

1From the Medico-legal Emergency Unit in Seine-Saint-Denis, Prof. M Garnier, Hôpital

Jean-Verdier, Bondy, France.
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exposed to factors strongly thought to be implicated, such as nutritional defi-

ciency, smoking, and use of toxic substances, including alcohol, medications

and illicit drugs.

The study based on the registry of congenital malformations in California

[17] is highly informative. According to this study, which covered 1,028,255 births

between 1983 and 1988 and considered only live births, women under 20 years

of age had an overall risk of producing children with malformations 11 times

higher than that observed for the lowest-risk women aged 25–30 years. The two

ends of the curve, which had a J distribution for all abnormalities, corresponded

to �15 and �45 years.

When chromosomal anomalies were excluded, the curve had a U configu-

ration (end values of the same order of magnitude) with the same phenomenon

of the highest prevalence found for the youngest and oldest age groups and the

lowest prevalence for women 26–32 years old.

Analysis of the Parisian registry of malformations [18] from 1981 to 1994

covered all the medical abortions performed after prenatal diagnosis of malfor-

mations in all Parisian facilities; 1,650 births were recorded for mothers under

18 years old. The frequency of malformations, including chromosomal anom-

alies, was 3.2%, while it was 2.8% for 20- to 24-year-olds and 3% for women

25–29 years old.

Concerning the pregnant teenage population in the metropolitan Paris area,

the most striking are the elevated numbers of cases of anencephalies, cleft

palates, polycystic kidney disease, abdominal wall-closing defects and chro-

mosomal anomalies (especially trisomy 21). This enhanced risk of anomalies

for children born to adolescent mothers should encourage heightened vigilance

during ultrasonography for morphological study of the fetus because more and

more of these pregnancies will affect teenagers not benefiting from favorable

socioeconomic conditions, i.e., those who smoke, take illicit drugs, and have an

unbalanced diet.

Pregnancy and Addictive Behavior

Life-threatening behavior, like smoking, drugs, violence and suicide

attempts, are used by the adolescent to cope with a feeling of not being appre-

ciated, boredom, isolation, and a lack of goals and future plans. This is the

age of self-directed violence, exteriorized by aggression or risk-taking behav-

ior. In this age group, road accidents constitute the primary cause of death

(40%), far in front of suicide (19%) and disease. Another risk is the consump-

tion of toxic substances (alcohol, medications, hard drugs) so as to be ‘out

of it’, but also to lower, more or less consciously, a state of internal tension.
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The parents should side with health professionals at the center of this battle of

risk prevention.

From the data published in 1994 by Choquet and Ledoux [5] based on an

inquiry on French teenagers 11–19 years old, the following characteristics

concerning addictive behavior were identified. Concerning tobacco use, 14.5%

smoke daily and 8.4% smoke at least 10 cigarettes/day. Advertising of tobacco

products can be a factor inciting their use and its prohibition should be contin-

ued. Rates of tobacco use were the same for both sexes. The first cigarette

was often smoked in junior high school, and girls were more frequently regular

smokers. Concerning alcohol consumption, 12.4% drank regularly, several times

a week. Drugs were used, defined as more than 10 times, by 5.4% of the

adolescents, with hashish leading the list and heroin pulling up the rear; this

behavior was predominantly masculine. Drug use was not associated with ethnic

origin or French nationality. Still more disquieting was the finding that 3.7% of

the teenagers had run away from home and 5–7% had attempted suicide.

The relationships between alcohol and/or drug use and sexual behavior

have been extensively analyzed [19]. Both substances can interfere with sexual

pleasure and orgasm, in particular when condoms are used. In this study, 64%

of the adolescents who had sexual intercourse did so after having consumed

alcohol, as compared to 15% who had taken drugs. According to some studies,

drug use is responsible for one-third to one-half of homicides committed by

teenagers.

Drug use during pregnancy strongly affects fetal and maternal behaviors.

All toxic substances can lead to premature delivery and intrauterine growth

retardation. All substances other than hallucinogenic drugs can provoke

withdrawal syndromes in the mother and the newborn. Alcohol and cocaine are

considered to be teratogenic (craniofacial dysmorphism syndrome of newborn

alcoholism, and specific cerebral, cardiac or renal malformations) and syn-

dromes associated with weaning justify specifically adapted management of

these patients.

Nutritional deficits (caloric, iron and folate intake) associated with dietary

habits totally incompatible with pregnancy and episodes of bulimia and/or

anorexia probably favor the higher risk of malformations observed in this pop-

ulation. Bulimic episodes correspond to a rather urban syndrome and are more

specifically associated with females.

Finally, 17% of teenagers took medications to combat nervousness or

anxiety, or to sleep better; these agents are more frequently consumed by girls

and their use increases with age.

Suicidal thoughts and acts are more commonly associated with girls: 6.5%

had previously attempted suicide, with 1 out of 4 having undertaken more than

one attempt; 1.3% had been hospitalized for attempted suicide.
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Modifications of the French Abortion Law

The changes in the law concerning abortions were published in the Journal
Officiel of the French Republic on July 7, 2001. Essentially, the following two

points were revised: (1) the legal period during which an abortion can be per-

formed was extended from 10 to 12 weeks (as in the majority of other European

countries), and (2) for non-emancipated minors (girls under 18 years old),

parental consent or that of the Children’s Court was obligatory. Now, consent of

a person holding parental authority or, otherwise, of a legal representative

(named by the court) is obtained by the physician. If the minor wishes to main-

tain confidentiality, the doctor must make every effort to obtain her consent to

have the holder(s) of parental authority consulted. If the minor does not want to

undertake this step or if consent is not obtained, abortions as well as related

medical acts and treatments can be performed at the request of the young

woman. In this case, the minor must be accompanied in these undertakings by

an adult of her choice who is called the ‘referent adult’. After the intervention,

proposal of a second consultation is mandatory, with the primary objective

being to provide new information on contraception.

Worldwide, 10% of the 50 million abortions performed annually concern

adolescents 15–19 years old.

Abortion techniques for minors are strictly the same as for older women;

that is to say, drug-induced before 5 weeks of gestation and thereafter by aspi-

ration, usually under general anesthesia and only rarely with local anesthesia

for this age group.

In our Seine-Saint-Denis study, 46% of the abortions were drug-induced,

which indicates that the adolescents had consulted very early, as soon as they

had realized they were pregnant and their determination was firmly established.

This investigation raised two disturbing points. First, the high rate of repeat

abortions in our population, i.e., 12%, especially for 16- and 17-year-olds, most

of whom were of French nationality. Concerning the general population,

Kaminski et al. [20] published data showing that women undergoing multiple

abortions were remarkable by their younger age at the time of the first preg-

nancy and that the risk of repeating is clearly higher for a first pregnancy before

20 years of age. Second, we observed that 71% of the adolescents had not used

any form of contraception during the 3 months preceding the request for an

abortion. Only 5% of the conceptions occurred after forgetting to take a con-

traceptive pill and 24% arose after highly random contraception, condom or

withdrawal, practiced very irregularly. A certain number had previously used a

contraceptive method but had let it fall to the wayside; this observation is coun-

terbalanced by the irregularity and unprogrammed nature of sexual relation-

ships in this age group.
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These two points clearly show that a certain number of sexually active

teenagers continue to use abortion as a means of contraception. The transmission

of the double message: ‘pill and condom’, disseminated by national campaigns

for contraception, has evidently failed. Nonetheless, it must be emphasized that

a number of steps have been taken to facilitate access to contraception for minors

in France. First, parental or representative consent is not required for the pre-

scription, delivery or administration of contraceptives to minors. Contraception

can be obtained free of charge and anonymously in approved family planning

and education centers. Second, a medical prescription is not needed for the

delivery of emergency contraception to minors and it can be obtained free of

charge in pharmacies. The cost of dispensing morning-after pills is covered by

the public health organization, Fonds National de Prévention, d’Education et

d’Information Sanitaires (July 2001 decree). Lastly, if a doctor or planning

center is not readily available, emergency contraception can be dispensed to

minors and adults in second-degree facilities, by the school nurse for example.

They assure the psychological support of the student and supervise the pro-

gramming of medical follow-up. All these recently revised measures attempt by

law to prevent as well as lower the number of unwanted pregnancies in France,

which is estimated to be 10,000 per year [9].

Course of the Pregnancy and Delivery

A teenage pregnancy, and even more so when the girl is very young, is

often discovered late for many reasons: ignorance, fear of talking about it,

absence of an interlocutor, anxiety concerning the medical follow-up, fear of

being forced to abort and, for some, denial of an initially desired reality that is

subsequently dreaded once it is fulfilled. All coincide to delay the official dec-

laration to the national health insurance program and thus the monitoring of the

pregnancy. Indeed, certain extreme cases can go to term without being noticed

or even suspected by the girl’s entourage and therefore end in an unexpected

delivery at home or, even worse, in a public site or school. This clandestinity is

a major problem because it prevents all medical surveillance, thereby rendering

the pregnancy more vulnerable, and puts the future mother in a state of isola-

tion that is detrimental from all points of view.

The diagnosis of this pregnancy is also made difficult by the high number

of long and irregular menstrual cycles during this period and the reported dates

of the last menstruation are pure fantasy. Indeed, such a date, when vague,

should never a fortiori be considered as being etched in stone.

Very often, the adolescent will consult her doctor without causal relationship

with her condition and, when unclear symptoms are described, the question of a
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possible pregnancy must simply be asked [21]. At the time of the first medical

visit, the chief complaint (or presenting problems) may vary from vague and non-

specific symptoms, such as a sore throat, abdominal pain or urinary tract symp-

toms, to more specific signs and symptoms characteristic of pregnancy [22].

Ultrasonography remains the best examination to determine the time of

gestation during the first trimester with the aim of leaving enough time to allow

the choice of termination. After this legal time limit, all the obligatory exami-

nations will be performed to complete the physical examination and interview,

so as to determine the specific risk factors of each adolescent.

In our study [9], only 13% of the pregnancies were seen during the first

trimester, respectively 31 and 41% consulted as of the second and third trimesters,

and 17% were first seen at the time of delivery. Analysis of the teenager’s family

situation showed that 42% were married or living with their partner and 58% were

single but two-thirds knew who the father of their child was.

Teenage pregnancy is reputed to be at-risk, primarily because of the higher

number of low-birth-weight infants. The rate of premature deliveries, around

10% in all studies, is probably more responsible for these low birth weights

because true intrauterine growth retardation at the 10th percentile is approxi-

mately 13% [9], barely more common than in the general population.

Nutritional disorders are often the most common risk factor, as the protein

needs are not always met because of the more frequent vomiting early during

pregnancy and later because of the low socioeconomic level. In contrast, for

1 out of 5 cases, too much weight is gained because of the too high intake of

glucides and it can result in definitive obesity.

Iron-deficiency anemia is common and must systematically be treated as

of the second half of the pregnancy.

The two principal complications are directly associated with the late onset

of prenatal care and behavior to ‘erase’ the pregnancy, combined with the fail-

ure to take any physical or dietary precautions and the continuation or even

aggravation of addictive behaviors. It should be recalled that, in France, declar-

ing the pregnancy to the national health insurance system during the first

trimester opens the door to free prenatal monitoring with one consultation per

month (more often for pathological pregnancies), including all the complemen-

tary examinations and delivery.

The pregnant teenager is allocated a monthly allowance as a single parent

of 600 euros and, as soon as the baby is born and for 3 years thereafter, this

amount rises to 750 euros per month.

It is clear that in industrialized countries, unlike underdeveloped nations,

pregnancy should not be considered an exclusively medical problem. Other

than very young adolescents, under 15 years old, more clearly exposed to

preeclampsia and their fetuses to intrauterine growth retardation, the problem is
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not so much associated with age as it is with social context: poor social and

economic conditions, lack of affective support and, frequently, the absence of

prenatal monitoring. This situation explains the importance we accord to the

psychosocial support given to these pregnancies to achieve the best possible

welcome for the newborn.

A certain number of factors are only slightly or not modifiable: very young

age, financial precariousness, a low level of education, and deficient social or

familial support. Others are amenable to change: clandestinity and insufficient

prenatal care, nutritional deficiencies, habits poorly or not at all adapted to

pregnancy (smoking and use of toxic substances), the stress or risk of inappro-

priate activities, and sexually transmitted genital infections.

In practice, an all-encompassing strategy is applied that can be adapted to

respond to the different facets – medical, obstetrical, lifestyle and psychosocial –

of the teenager’s situation. This approach is best handled by a trained, pluridisci-

plinary team, in conjunction with the girl’s partner and/or parents or parental

authority, when possible, with the goal of evaluating the context in which the

infant can be welcomed.

For the most disadvantaged adolescents, with no hope of immediately

procuring decent resources, particularly those marginalized, estranged or

rejected by their families or in a violent environment, etc., entry into a home for

unwed mothers is highly desirable. Such a facility reserved for very young

mothers would be the best adapted. The few existing institutions are small units

with an educational staff and child-care facilities. These structures allow the

young woman, before and after the baby’s birth, to partake in outside activities

(school, professional training), while still benefiting from being ‘accompanied’

and by personnel trained in child welfare. Unfortunately, these facilities are too

rare, well below current needs.

According to all studies, delivery, strictly speaking, has a reputation of

being without risk, as long as the pregnancy has been recognized, so that some

notions of parenting can be taught before the arrival of the infant. Our study [9]

generated results similar to those already published: a large majority (94%) of

natural births, 22.5% of which required forceps, and only 5.9% cesareans

(while the rate for the general population is around 18%). The old idea, accord-

ing to which delivery through an immature pelvis can expose the young woman

to disproportionate risk and need for a cesarean, has not been confirmed by

practice.

In the context of the extreme economic precariousness of these girls, 3% of

these ‘unexpected’ births occurred at home, 10% of the infants were transferred

to neonatal units, 1% required neonatal intensive care, 1% of the fetuses died

in utero, 1% of the pregnancies followed sexual aggression and 1% of the new-

borns were abandoned at birth.
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Disproportionately high rates of maternal and neonatal mortality are asso-

ciated with adolescent childbearing, especially for non-white adolescents under

15 years.

Teenage Parenting

The wide interindividual variability of the outcome of the mother-child

couple after birth is well known. The stereotype of the ‘single unwed mother’

with no qualifications and no resources who is inclined to abandon her child

needs to be reevaluated. Several studies clearly showed that, when adequately

supported during this difficult period, the adolescent mother or young family is

perfectly capable of having a good parental attitude [e.g., see 23].

The birth of the child establishes his direct progenitors as parents, who, as

such, have rights and responsibilities. Because in some cultures fathering a

child is evidence of virility, the young men impregnating adolescent girls may

be more likely to be involved in other activities, such as fighting and carrying

weapons or gang membership, that also symbolize virility. In this social context,

it is thought that ‘getting a girl pregnant proves that you are a man’.

In terms of parenting, adolescent mothers have been described as being more

strict, punitive and physically aggressive, and less interactive with their children.

Teenage fathers are rarely a strong source of financial support for their

adolescent partners and their children: 50% of teenage fathers live with their

partner and child for some time after the birth but the divorce rate among

adolescent mothers is high.

The child also has rights defined by the International Convention of the

Child, ratified in 1989: the right to protection of his identity and his integrity.

The most important consideration at birth for the future of the mother and

the child is the way the mother-child bond develops. These mothers, who are still

steeped in adolescence, are by all accounts rather skilled with their babies, but

their investment in this task can prove rather unstable. They often have a good

ability to play with the infant but are stricter than other mothers in their convic-

tions: ‘he’s hungry’, ‘he must sleep’, etc. In this sense, which readily reminds one

of a child playing with a doll, she cuddles and hugs then forgets the ‘toy’ in a cor-

ner only to pick it up again several hours later. The adolescent mother considers

her child as her confidant and her comforter but also as her scapegoat, responsi-

ble for all her problems. One sees here the rising contradiction between the logic

of the teenager, on the one hand, and that of the child, on the other. And, in this

climate of contradictions, underlying suffering can come to the surface.

It is thus essential to assure that the adolescent can be adequately assisted

to assume her role as mother without the helper usurping it. Too often these
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young mothers are watched over and judged rather than helped to pursue their

dual itinerary: their uncompleted adolescence and their too early entry into the

process of parenting [24].

Good performance in school before the pregnancy and the return to school

after the baby’s birth are factors of good prognosis and constitute an essential

element to the success of future familial and social function.

In France, the Haby Law of 1975 specifies that ‘the pregnancy and mater-

nity of students cannot serve as the basis for exclusion from school or the refusal

of enrollment’. However, in practice, the return to school is far from being

the general rule in as much as many adolescents are already ‘disconnected’ from

the school environment, which is a place associated with failure, not unlike the

conception of her child.

It is primordial that: (1) contraception be prescribed for the young mother

to prevent the occurrence of a second pregnancy soon after the first, and (2) she

be integrated into a social support program. The lack of social and affective

support is a factor contributing to a very poor prognosis and assistance under

such conditions is far from easy.

For probably the most frequent situation, in which the return to school is

impossible, the adolescent must rapidly be guided in a professional choice. The

present state of employment of youth in France is not rosy, with jobs requiring

ever higher degrees. Thus, a line of work must be found that can, in a relatively

short time, open the way to a real job with a decent income. Social, medical and

child-care specialists, guidance counselors and the personnel of adapted facili-

ties have the heavy responsibility of helping the young mother be a mother, the

young father to be a father, the grandparents not to be overprotective or jailers

or excessively removed, and to allow the young mother or couple to also be

teenagers.

Upon returning home, the new teenage mother often requires particular

assistance and attentions for herself and her child. The French Department for

the Protection of Mothers and Children, notified as of the official declaration

of the pregnancy, has a capital role to play in protecting the legal rights and

defending the social entitlements of both. Specialists in child welfare and/or

social workers have to assure the liaison and coordination among the family

physician, newborn consultations, adequate housing, an at-home helper…;

indeed, an entire network has to be established.

In addition to being accountable for the infant, the young mother may need

to entrust her child to the care of someone else for a day or longer periods.

Social structures must be able to advise and help the young mother in the search

for the best adapted facility. It is probably the isolation of the young mother

after leaving the hospital that is to be most feared, because this situation can be

a source of profound distress that, in turn, can degenerate into violence directed
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against and abuse of the infant. Furthermore, it is known that, for this popula-

tion, the rates of sudden death of the newborn and mortality attributable to

infections are higher during the first year of life.

Prevention of child abuse must be initiated as early as possible during

pregnancy. For this reason, our so-called ‘parenting’ meetings, bringing together

all the healthcare actors – medical, psychological and social – have been

organized in the maternity departments over the past 3 years to discuss the files

of those patients known during the pregnancy to be in a precarious situation and

for whom the mother-child relationship may be compromised. Among these

patients, pregnant teenagers represent a predominant subpopulation.

As of their fetal life, these babies run the risk of being confronted with

their mothers’ adolescent conduct, e.g., their projections, actions, absences,

regressive or depressive behavior, and their sometimes uncontrollable ambiva-

lence. If these situations persist, the babies risk having severe difficulties in

constructing their own feelings of coherence and continuity; living, existing and

developing in complete security becomes an act of defiance for them.

An adult woman’s pregnancy is a wish that is fulfilled, a satisfaction that

is savored and a pleasure that is shared. None of this is true for the pregnant

adolescent, who is usually isolated, anxious, angry…

Pregnancy in an adolescent is a risk of an adolescence aborted. We should

attempt to manage this suffering so that, if the young woman chooses her adoles-

cence and requests an abortion, she does not immediately repeat the experience,

and if she chooses the child at the expense of her adolescence, she can be assisted

because, although raising a child is certainly a source of much pleasure, it also

forces the parent to confront her capacity to wait and cope with frustration.

All these elements converge to emphasize that a primary public health

priority should be the prevention of these pregnancies by distribution of emer-

gency contraception.
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Adolescent Health Care
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Sexual development brings along dreams and wishes of a new kind of

relationship, an opportunity to intimate closeness with another person. A matur-

ing young person is in many aspects lonely and uncertain, and thus sensitive

and vulnerable. S/he needs adult support. A growth milieu supporting the self-

esteem of the young person together with adequate and sufficient sexual

education and health services helps her/him to make choices to maintain and

protect her/his sexual health. A good adolescence should be considered as a

value in itself, in addition to being the foundation for the welfare of adulthood

and forthcoming families.

Adolescent sexual rights are well implemented in the Nordic and some

other European countries and the level of sexual health of young people is

relatively good. Indicators of this are the low number of unintended pregnan-

cies, abortions and sexually transmitted diseases (STDs) in international com-

parison [1]. This has not always been the case. Fifty years ago the situation in

Finland was quite different: illegal abortions and STDs were common, sex

education was non-existent and attitudes towards sexuality and contraception

were negative. The overall development in society – strong political commit-

ment, equal education opportunities for boys and girls, development of the

health care system, positive attitude change of the state and church have all

made it possible to reach the present situation through extended provision of

sufficient and reliable sexual education, confidential and high-quality services

and wide selection of contraceptive methods. The results have been achieved by

persistent and extensive education and promotion of these issues.

Young people in the western countries have for decades lived in a teenage

culture which has become a global phenomenon also in the developing world,

especially in the big cities. Old traditions no longer offer young people enough

protection. Restrictions and prohibitions have not been the solutions to improve

The Adolescent Girl
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adolescent sexual health. Instead, with parental provision, sufficient and

reliable sexual education, confidential and high-quality services and a wide

selection of contraceptive methods, young people are able to make informed

choices and take responsibility of their own sexuality. There is distinct evidence

that sexual education does not provoke young people to start sexual relation-

ships earlier, although this conception still prevails in many societies.

In the Nordic countries the sexual autonomy of young people is generally

accepted also within the Church. This is the result of long historical develop-

ment. A young person matures to make her/his own choices only when s/he

values her/himself and her/his partner and has sufficient information on sexual-

ity and sexual health. Sexually active adolescents need appropriate sexual health

services.

Many of the problems of adolescence are related to the unwillingness of

culture to adapt to the structurally changing position of adolescents in society.

In modern society, young people develop physically at a rather young age, but

only several years later they are ready for starting a family. It is the growing gap

between physical maturity on the one hand and ‘social maturity’ on the other

which causes many of the problems of adolescent sexuality. The mean age at

first intercourse for females in Finland is about 17 years, mean age at first mar-

riage 27, and at first delivery 28. Of women delivering babies in 1996, 28% had

already graduated from university.

Different cultures have responded to the question of adolescent sexuality in

different ways. From an international perspective, it is only recently that some

cultures have embarked on a new strategy of accepting adolescent sexuality as a

normal phenomenon of life, providing educational and health services, and

enabling young people to deal with it in a satisfying and responsible manner.

Looking at the results of this strategy in terms of effectiveness and acceptability,

there are reasons to believe that this strategy has a wider universal value [2].

Sexual Health for Adolescents Today

Sexual health is based on (1) recognizing sexual rights, (2) sexuality edu-

cation and counselling, and (3) confidential high quality services.

Adolescence is not only a transition between childhood and adulthood to

be passed as smoothly as possibly, but in itself an important period. It includes

great potency to successful development and health – or it can leave the person

physically or psychologically damaged.

Sexual development together with increasing independence and working

through one’s values are the main issues in adolescence. These processes will

happen whether we support it or not. Without guidance we leave the youngster
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alone and exposed to risks. S/he uses the materials s/he has got: movies, adver-

tisements, television, magazine stories, pornography, and peer stories. As the

information is heterogeneous, the adolescent might engage in unnecessary early

experimentation to find out her/himself, with deleterious consequences.

Sexual Rights
We need to recognize that young people are diverse with diverse needs and

interests. They are basically optimistic, creative, curious and energetic, and

should be involved in planning and producing health services for themselves.

Adults too often focus on the crisis of adolescent sexuality citing rates of

abortions, STD/HIV infections and sexual risk behaviour, which have been the

catastrophes when adolescents have been forced to contact health services.

Adoption of a rights-based framework, developed by IPPF (International

Planned Parenthood Federation) [3], changes the perspective to look at

adolescent sexual health in terms of protection and provision, the rights to infor-

mation and health care and the undesirable consequences as the violations of

these rights. We need to empower young people and involve them in the devel-

opment of sexual health programs as partners. We need to see the sexuality of an

adolescent as a strong and positive resource that s/he will use to build her/his

future life.

All young people of the world regardless of sex, religion, colour, sexual

orientation or mental and physical ability have the following rights as sexual

beings according to the IPPF youth group:

(1) The right to your life, to be yourself – free to make your own decisions,

to express yourself, to enjoy sex, to be safe, to choose to marry (or not to marry)

and plan a family. The adolescent will step by step take the responsibility of

her/his own body and health behaviour. S/he needs adult protection and sup-

port, but adults have to respect adolescents’ ability to decide themselves.

(2) The right to know – about sex, contraceptives, STDs/HIV, and about

your rights. Adolescents should not be exposed to risks due to ignorance.

Sexuality education needs to be well planned, of high quality and easily avail-

able for appropriate age groups, both in the form of personal counselling and

group education.

(3) The right to protect yourself and be protected – from unplanned preg-

nancies, STDs/HIV and sexual abuse.

(4) The right to have health care – which is confidential, affordable, of

good quality and given with due respect. Confidentiality is most important.

Adolescents are not likely to visit the same places as their parents.

(5) The right to be involved – in planning programs with and for youth,

attending meetings/seminars etc. at all levels and trying to influence authorities

through appropriate means.
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Sexuality Education
The support provided should be adapted to the developmental stage, which

does not follow chronological age. That is why global education programs alone

are not very successful. Three kinds of guidance are needed:

(1) Counselling, which occurs in direct interpersonal relationship and is

based on recognizing individual needs. Counselling might include very sensi-

tive areas about sexual development, genital functions and sexual relationships,

and need to be highly confident and free of oppressing judgments. This type of

support is available in school health and adolescent/family planning clinics.

A good counsellor can also be anybody nearby the adolescent trust, such as a

teacher, a friend’s parents or a relative. The own parents cannot easily anymore

interfere in these questions, because the awakened sexual drive is one of the

strongest powers away from the parents towards independence, although

parental support is very important.

(2) Sexuality education is typically given in schools or other social situations,

where a group of young persons of similar age listen to lectures, see educational

material and can discuss. Sexuality education can be given by a teacher or school

nurse, or if so wanted by a trained worker from outside school within the frame of

the school curriculum. Education situations can give information and also be inter-

active, but individual needs are not possible to consider. That is why part of the

group does not benefit substantially, because they have not yet reached the stage

of wakened interest, or have already proceeded beyond the issues discussed.

However, group discussions about sexuality are beneficial in forming attitudes and

giving the experience that sexual health questions can be dealt with openly.

(3) A third approach is information campaigns about sexual health through

e.g. mass media. Finland has good experience with the Sixteen magazine mailed

home to all 16-year-olds by the Ministry of Health and Social Affairs. The goals

are to promote, facilitate and support the developing sexuality, sexual health

and well-being of adolescents. Adults participating in this educational work

need to take part in a continuous training process to recognize special needs of

different developmental stages, and to respond to changing needs and changing

risk factors in the surrounding.

Services
The sexual health services for adolescents can be provided in various

settings, as long as certain basic principles are observed. The clinic should have a

youth-friendly atmosphere, where young people can feel welcome and

comfortable. Unquestionable confidentiality is very important. The providers

must not moralize and judge the adolescents, but have a positive attitude in chang-

ing risk behaviour and treat adolescents with respect indicating that young people

are important. In this way self-esteem is strengthened, and adolescents learn to
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respect and take care of themselves and others. A language that is understandable

should be used, giving adolescents proper words to use about sexual organs.

Information and the services needed should be provided at an affordable price,

which preferably means free of charge. The threshold for coming to the clinic

should be low, but it is still at the responsibility of the young person her/himself

without force or bribery. The adolescents should be able to drop in or get an

appointment without having to wait long. A free telephone line for questions is an

important part of the services, and nowadays also Internet information services.

Special approaches may be needed to reach disadvantaged and marginal-

ized adolescents who may be suffering from disability, discrimination, poverty,

lack of schooling or immigrant status. It is crucial that young people from

different communities or with special needs participate in the process to help

identify useful changes in training and service delivery [2]. Particularly the

participation of young males should be encouraged.

Organization of Health Care

Health care in Finland, as in many other countries, is organized into

different levels: primary, secondary and tertiary health care. Primary health

care provides the basis of the health care organization and school health care

(SHC) is an essential part of it. Primary health care consults secondary and

tertiary centres/hospitals as needed. Matters concerning e.g. contraception can

mainly be handled by primary health care. In addition to public health care,

private sector offers services ranging from primary to tertiary care.

SHC follows the growth and pubertal maturation of schoolchildren and

adolescents, preferably with yearly check-ups. In addition to medical history

and physical examination of the adolescent, the growth chart is a basic tool in

detection of deviations from normal growth or in diagnosis of illness.

General paediatrics and gynaecology are provided by secondary level

hospitals. For example, a patient with idiopathic delayed puberty can be followed

up by primary health care after a consultation of a specialist in paediatrics. On

the other hand, if more sophisticated examinations – such as dynamic testing of

the pituitary-ovarian axis – are needed in the confirmation of the diagnosis, a

specialist in endocrinology at a tertiary level hospital should be consulted.

Karyotype analysis is also usually performed at tertiary level, where the possi-

bly following medical and psychosocial treatment and care will take place.

School Health Care
Finland has not set up a network of youth clinics; specific clinics for ado-

lescents exist only in some of the biggest towns. On the other hand, SHC is an
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essential part of primary health care. It is provided in all municipalities and covers

health care free of charge for the pupils in primary and secondary education.

Thus, clientele of SHC consists of almost the whole population aged from 7 to 16.

Its aim is to promote healthy growth and development of the child and adolescent,

and health education and counselling are key elements of SHC. In addition,

recognition of possible problems and health risks, screening and advice for

a healthy way of living belong to preventive health care. SHC collaborates with

e.g. parents, teachers, psychologists, physiotherapists and nutritionists.

During the early 1990s, due to economical recession, resources for health

and social services were cut in Finland, and many municipalities saved money

by reducing the number of people employed in health care. The cutbacks were

made in all health and social care services, but in particular in preventive health

care. Therefore, the basic prerequisites for good SHC have been discussed and

defined [4].

Basic Prerequisites for a Good SHC
(1) SHC should have a sufficient amount of staff. A full-time school nurse

should be responsible for the care of not more than 600 pupils. If she works in

more than one school, the amount of pupils should be less. A school doctor

should have at least one working day per week per 1,000 pupils. In addition to

clinical work, the staff should have time to plan SHC activities, to supervise the

working conditions at school, to health education of the pupils, to networking

and to continuous education of their own. At school a school psychologist and

a social worker should also be available.

(2) The workrooms reserved for SHC should be appropriate.

(3) In each health district there should be a named doctor who carries a

special responsibility for SHC. She/he is responsible for overall planning of

SHC and ensures that SHC has sufficient possibilities to operate and that new

workers will be adequately trained to participate in SHC. In larger municipali-

ties also a school nurse is needed to coordinate SHC. Special responsibilities

will be taken into account in the salaries of the staff involved.

(4) The staff should use an equivalent of at least 10 working days per year

for continuous education regarding SHC.

Aims of a Good SHC
The staff can realistically commit themselves to the following aims of a

good SHC when above-mentioned resources are met, and when the staff can

take part in continuous professional education.

Health Promotion and SHC
SHC is a part of the school community. Its aim is to ensure that the

school provides an environment for its pupils that promote their physical and
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emotional health and well-being. SHC actively participates in health education

at school.

(1) SCH participates in the preparation of the school’s health education

plan. In the plan it is agreed what topics are taught, who teaches them and how

the process is followed-up. Health knowledge should be taught as a separate

subject in all grades.

(2) During every visit to SHC, the pupil should receive personal health

education and counselling.

Personal Health Care, Collaboration and Regular Check-Ups
(1) The school nurse should be available daily in schools with more than

400 pupils and the school doctor weekly in schools with more than 600 pupils.

The time schedule should be planned in advance and the times should be famil-

iar for the pupils. In all schools a visit to the school doctor should be available

within 1–2 weeks.

(2) The school nurse follows each pupil’s development and health by yearly

check-ups.

(3) A thorough regular check-up by the school doctor and the school nurse

should be done when the pupil starts school, and when s/he is aged 11–12, 15

and 17 years. During the check-ups, previous health documents are studied, the

teacher is interviewed and the pupil is interviewed and (physically) examined.

The parents should be met as well, at least when the pupil is in lower grades.

A personal health plan is prepared, its fulfilment is followed-up and the plan is

re-evaluated throughout school attendance.

(4) All new pupils will visit the SHC regardless of their grade/age. Those

with chronic illness, with high rate of absenteeism, with psychosocial prob-

lems, with learning difficulties or with a need of other special attention should

be followed-up according to their personal needs. The pupil can also visit the

SCH by her/his own request.

(5) The school nurse takes part in all the meetings that consider health

problems of an individual pupil or of a group of pupils. The school doctor takes

part in such meetings regularly. SHC should be informed in advance of the

pupils’ problems that will be discussed in a particular meeting.

(6) The school doctor should be consulted in advance when a transferral to

special education is planned.

(7) SCH should be provided with sufficient time to regularly collaborate

with families, school staff, social work, the nearest children’s hospital and other

authorities involved in the care of school-aged children and adolescents.

Sexuality Education and Contraceptive Counselling in SHC
Sexuality education is an important part of SHC. Recently it has been

emphasized that this applies to both sexes, not only to girls. Taking care of
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sexual health includes both physical and socio-emotional factors: the adoles-

cent is offered support in her/his development and in first sexual relation-

ship(s). In SHC it is important to consider adolescents with chronic illnesses

and/or handicaps, since often their psychosexual development may not be paid

any attention to at all. Those with delayed or precocious puberty may also need

enhanced support [5].

Problems in obtaining contraceptive methods are often suggested to cause

non-use or inconsistent use of contraception. These include not knowing where

and how to get contraceptives, too high costs of contraceptive services as well

as feelings of embarrassment or shame in obtaining them [6]. When consider-

ing SHC, in addition that the adolescent might know the staff from many years

before, proximity of services is an advantage: the threshold for a young person

seeking advice regarding e.g. human relationships, including contraception, is

lower. School nurses offer advice in sexual issues, help adolescents in making

an appointment to a family planning clinic, and sometimes even provide con-

traceptives, in particular emergency (post-coital) contraception.

Confidentiality is an important issue in contraceptive counselling; young

people usually want to keep their personal sex lives private. Interaction with

clinical staff is important for adolescents, and it has been found that contracep-

tive compliance varies directly with clients’ attitudes towards the service

provider [7]. It is essential that matters concerning adolescent pupil’s sexual

health be not disseminated from SHC to the teacher, unless the adolescent so

wishes.

The Family Federation of Finland emphasized both confidentiality and

good interaction with the clinical staff when it started the ‘Open House’ services

for adolescents in the Helsinki capital area in 1988. Open House offers easy

accessibility to advice concerning sexuality and contraception, and provides

contraceptives such as condoms, oral contraceptives, implants and emergency

contraception. Experienced nurses and doctors provide services. The ‘Open

House’ service also function as a model unit, providing continuous education for

health care professionals. At present, adolescent boys have a clinic of their own

which is run by male staff. Visits to the clinic is free of charge for girls under 18

and boys under 20 years of age.

Situation in Finland
School health services cover practically all children until the age of 16.

Regardless of age, adolescents have access to sexuality education, contra-

ceptive services as well as abortion without parental consent according to

Finnish law.

During the 1980s, the use of oral contraceptives increased rapidly among

adolescents, e.g. among 18-year-old girls from 22% in 1981 to 41% in 1989,
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and among 16-year-old girls from 7 to 19%. The situation has been rather stable

since [5]. Thus, the proportion of sexually active girls using oral contraceptives

is high. In the beginning of a relationship, condoms are often the first choice,

with 80% of 17-year-old girls reporting having used condoms at their first

intercourse. The use of post-coital contraception has increased particularly

among adolescents. A special preparation for this purpose has been on the

market since 1987. Of 15- to 16-year-old girls ever having had intercourse, 22%

have used post-coital contraception. Of those having used post-coital contra-

ception, 66% had used it once, 17% twice, and only 5% three or more times [5].

Thus the concern that adolescents would start to use emergency contraception

regularly, if easily available, instead of other methods, is not supported by the

data available. As first-line contraception, condoms backed up with post-coital

contraception are strongly recommended, and the condom packages have

instructions for post-coital contraception.

The increased use of contraception has profoundly decreased the number

of unwanted pregnancies. Since 1975, when the number of legal adolescent

abortions was the highest ever, 21.2/1,000 15- to 19-year-old females, the num-

ber of abortions decreased until 1995 when the number was 9.3. Thereafter an

increase to 14 occurred in 2000. This increase has been related to cutting health

care services. Still, the number of adolescent abortions in Finland is low in

international comparison. The number of adolescent deliveries also decreased

to 10/1,000 in 2000.

Other indicators of sexual health are less reliable. The incidence of

Chlamydia infection is still common around 20 years of age. The incidences of

gonorrhoea, syphilis and HIV are very low in the Nordic countries.

Adolescent sexual behaviour has not changed much anymore during the

last 20 years, as indicated by repeated large surveys [5]. By 16 years of age,

about 30% of girls have had sexual intercourse and the median age for the first

time is about 17 years for girls and slightly higher for boys.

Conclusions

When adolescent sexuality is not condemned but sexuality education and

sexual health services are provided instead, it is possible to profoundly

improve adolescent sexual health with comparatively small costs. But each

year new groups of young people mature, requiring new efforts. Education,

counselling and services are all needed. If the resources are not provided or are

cut too much, as has recently occurred in Finland, negative effects soon

become evident.
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