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Introduction

Gynecology is a branch of medicine that
studies women as a whole, from children to old
women. Gynecology discusses the female reproductive
organs, problems that may arise, be it congenital
problems, infection problems, hormonal problems, or
benign tumors in the female organs. Along with the
development of the times, many patients who come are
children and adolescents, where previously patients
with this age usually consulted to pediatricians. This is
a problem in itself because a gynecologist must master
the anatomy and physiology of women at the age of
children and adolescents, which are different from
conditions in adulthood [1], [2]. This condition needs a
deep understanding, not to mention, at this age range,
gynecological examinations become examinations
that are taboo in some ethnic groups. The patient’s
parents need education and in-depth explanations.
Gynecological examinations in this age group can
also be a traumatic experience for this group, a good
examination technique is needed so that the patient
feels comfortable and accepts the examination [3], [4],

[5].

Pediatric gynecological examination is one of the gynecological examinations that are quite simple, but many
doctors are unable to do it properly because of the infrequentness of doing this examination. Consulting a child with
gynecological complaints, endocrine problems, or sexual abuse often takes a long time and is thorough. However,
evidence-based data on the problem of gynecological examinations in children and adolescents are inadequate
because of the high bias in many studies. The purpose of this review is to seek from the literature regarding the
correct procedures for gynecological examinations in children and adolescents, the order of examinations, and how
to carry out a good examination so as not to leave a traumatic experience for children.

Endocrinology Physiology of the Female
Reproductive System

The neuroendocrine system systematically
regulates the development of the female reproductive
system. When the woman is still a fetus, gonadotropin-
releasing hormone (GnRH) starts being produced in
the olfactory placodes. These neurons will then migrate
through the forebrain to the arcuate nucleus of the
hypothalamus at 11 weeks of gestation. These neurons
then form axons that extend to the median apex and
the plexus of the capillary system at the pituitary portal.
Higher cortical centers influence a decapeptide, GnRH.
These neurons also release GnRH in a pulsed manner
into the pituitary portal plexus. Consequently, during
mid-pregnancy, GnRH “pulse generator” will stimulate
gonadotropin secretion from the anterior pituitary.
Gonadotropins are follicle-stimulating hormone (FSH)
and luteinizing hormone (LH). In turn, the release of
gonadotropins will stimulate the maturation of follicles
in the ovaries so that the ovaries will produce sex
steroid hormones and release them into the fetal
blood circulation. Simultaneously, germ cell division
is accelerated and follicular development begins,
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and 6—7 million oocytes are formed by 5 months of
gestation. In late pregnancy, sex steroids exert negative
feedback on hypothalamic GnRH and suppress pituitary
gonadotropin secretion. During this period, the number
of oocytes decreases through a process of gene-
associated apoptosis until only 1-2 million eggs remain
in both ovaries when a woman is born [1], [6], [10].

At birth, FSH and LH concentrations increase
abruptly in response to decreased placental estrogen
levels. Gonadotropin hormone in the blood reaches the
highest levels in the first 3 months of life (Figure 1). Sex
steroid hormone concentrations increase is following a
transient increase in GnRH levels. This increase can
cause vaginal bleeding in neonates, temporary breast
development, follicular cysts in newborns, and in some
cases, vaginal discharge. After these initial months,
gonadotropin levels gradually decrease until they reach
pre-pubertal levels at 1-2 years of age. Thus, low
plasma levels of FSH, LH, and estradiol characterize
childhood. Usually, the estradiol level is measured
<10 pg/mL, and the LH value is <0.3 ml U/mL. Both
are able to assess if there is premature development
suspected. During childhood, the ovaries undergo
active follicular growth and oocyte atresia. As a result
of this friction, at puberty, only about 300,000 oocytes
remain [6], [7], [8], [9], [10].
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Figure 1: Variations in oocyte count and hormone levels during the
prenatal and postnatal periods [11]

Anatomy of the Female Reproductive
System

Pelvic anatomy is certainly different in children
when compared to adolescents and adult women.
These changes occur as a woman matures due to the
growth of the plague and the influence of the hormone
estrogen, the body begins to produce estrogen when
a woman has experienced menarche. In neonates,
sonographically, the uterus is about 3.5-4 cm long and
1.5 cm wide. Echogenic central endometrial streaks
are common and reflect the transient increases in sex
steroid levels described previously. During childhood,
the uterus measures 3—4 cm and is tubular because

the cervix and fundus are the same sizes. The size of
the ovary increases with the development of childhood,
and its volume ranges from 0.5 to 2 cm®. In Table 1, we
can see in detail the changes that occur in the genitalia
of children, adolescents, and adult women [12], [13],
[14], [15], [16].

Gynecological Examination in Children

Indications for gynecological examinations in
pediatric and adolescent patients include (1) external
genital examination —examination of the external genitalia,
including the vulva, clitoris, labia, and urethra, as well as
the anal canal, is a part of a routine physical examination.
Assessment of the vulva, hymen, and lower vagina for
signs of vulvar rash, vulvar pigmented/non-pigmented
lesions, masses, lichen sclerosis, labial adhesions, and/or
vaginal discharge is most often performed visually without
the use of tools and (2) internal genitalia examination
— internal genitalia examination allows visualization of
the vagina and cervix and is performed in children with
genitourinary complaints or suspected genitourinary
pathology (e.g., vaginal bleeding, persistent discharge,
foreign body examination, trauma, acute sexual abuse
with penetration, cystic or solid mass, and suspected
congenital anomaly) [17], [18].

Vaginal visualization is able to perform without
instruments if the child is relaxed and placed in a
knee-chest position, while examination of the internal
genitalia can only be performed using hysteroscopy or
ultrasound. However, occasionally, examination under
anesthesia with a Killian nasal speculum, fiber-optic
binoculars, or other instruments may be necessary if
the complaint cannot be adequately evaluated by the
above examination in unmarried child and adolescent
patients, the examination must be followed by parents
and guardians by first providing informed consent to the
family or guardian [19], [20].

Patient Positioning For Examination

Before examining this age group, one should
focus on getting the cooperation of the child. Explaining
the examination entails and letting the child have a
sense of control (for example, letting the child choose
which examination gown to wear) can be a way to
solicit cooperation and make the examination easier.
Not doing many examinations at the same time can
also play a role in examining children so that children
feel more comfortable and cooperative [21].

As the clinician seeks to obtain the cooperation
of the patient for an adequate examination, positioning
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Table 1: General anatomical findings in newborns, pre-pubertal, and adolescent girls [16]

Site Newborn baby Pre-puberty Teenager post-puberty
Clitoris The clitoral sheath may be thicker at birth Mean clitoral length 3 mm, width 3 mm The mean clitoral width is 2-4 mm, with a longitudinal
diameter of 5.1 + 1.4 mm
Hymen Maybe thicker, fimbriated, and protruded from the Annular, atrophic crescentic form, thin, with Nitrogenized and thickened
"introitus visible blood vessels
labia major Edema may be present Small, average Thickens and feels different from the surrounding tissue
labia minor Maybe thick and there is protrusion toward the labia Thin and short, a rudimentary extension of the Larger but not fully developed until puberty
major clitoral sheath extending to 1/3 of the length of
the labia majora
Vagina Thickening of the vaginal mucosa, with white 4-7 cm long atrophic walls, red and thin dining 8 cm long, moist, pale pink, and has rugae
discharge, usually 3-6 cm long
Cervix Prominent, with a fundus/cervix ratio of /2 Merges with the vagina with a small opening Adult form, usually pale pink and has a prominent
in the middle ectopic appearance
Uterus The mean uterine length is 3.5 cm, with a maximum Length includes cervix 3.2 cm thickness 1 cm, 4.72 cm long on tanner breast 2, and 7.4 cm on tanner
thickness of 1.4 cm, the endometrial appearance is the endometrium is thin and may not be visible bust 4
echogenic
Ovaries Located intra-abdominally, with a volume of 1.0 cm® Intra-abdominal location with a volume of Volume 1.9 cm3 on tanner breast 2, and 4.19 cm on

0.54 +0.25 cm

tanner breast 4

becomes a key component of a successful pediatric
gynecological assessment. In some situations, more
than 1 position may be required to obtain adequate
visualization of the genitals. The patient’'s age may also
play a role in the examination position. Clinician should
be able to describe several positions to allow adequate
visualization of the area, and the most useful are those
that facilitate the purpose at hand. In children under
the age of 2 years, the parents can do the examination
while changing diapers. The frog-leg position is the
most commonly used in young pre-pubertal patients
and allows the patient to see directly the examiner and
himself (Figure 2a). Using a leg brace and a lithotomy
position can help better visualize of the perineal area
as the child grows up. Asking the mother for help with
the examination proved useful and placing her daughter
between her legs may be helpful (Figure 2b). Combining
the use of low-power magnification such as with an
otoscope or knee-chest positional ophthalmoscope,
often allows a better visualization of the lower and
upper vagina. This position may be particularly helpful
in patients with symptoms of vaginal discharge or
suspected presence of a foreign body (Figure 2c and d).
Despite the best efforts that made, some patients may
not cooperate as long as optimal genital examination
and evaluation are not possible. In these patients, it
is important to consider the severity of the complaint
and the clinical consequences of the pathology. This
will enable a decision regarding the examination on
several subsequent visits or take the under anesthesia
examination under into weighing [21], [22].

Tools for Gynecological Examination in
Children

As with most gynecological examinations,
efficiency is important to minimize the time the patient
spends feeling exposed. Therefore, all the necessary
equipment must be available beforehand. A height-
adjustable table with stirrups for older girls and teens is
ideal. In addition to bright lighting, our office also often

uses handheld mirrors so that patients can observe
the examination. Instead of frightening the patient, it
seems to make the process less scary by allowing him
to visualize the examination and make him an active
participant. Most offices now only provide latex-free
non-powdered nitrile gloves to avoid triggering reactions
in latex-sensitive patients. This is especially important
when treating patients with spina bifida who have a latex
allergy prevalence of 10—-28%. For vaginal examination,
various sizes of speculum should be available, preferably
a small, short Pederson or Huffman specula for pre-
pubertal patients. Otoscopy or a nasal speculum may
also be helpful for examination. The longer Pederson
speculum is useful for post-pubertal virgin patients and
provides adequate length for cervical visualization. If
possible, the specula should be stored in a warming
drawer for patient comfort. Although the use of water-
based lubricants is often avoided due to concerns about
interference with cervical cytology, several studies have
shown that they do not alter cytology results and do not
interfere with modern nucleic acid amplification tests,
and therefore can be used for patient convenience [18],
[20], [21], [22].

Genital Examination

When evaluating a newborn, clinicians should
pay attention on the key characteristics of the external
genitalia, which are the result of maternal estrogen
stimulation. These findings should not be considered
abnormal and tend to decrease within 6-8 weeks.
Recognizing these characteristics are important for
practitioners when asked to evaluate a newborn. The
pre-pubertal hymen is thin, red, and nitrogenized. At
puberty, with androgenization, it thickens, becomes pale
pink, and is often more exaggerate in its configuration.
Figures 2 and 3 show the typical appearances and
normal variants. The location of the hymeneal notch
and ridge may be important, as those between the 5
and 7 o’clock positions may be associated with child
sexual abuse and may warrant further questioning.
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Figure 2: (a) A 5-year-old child demonstrates the supine “frog-leg”
position, (b) child in lithotomy position on mother’s lap, (c) child in
knee-chest position for genital examination, and (d) technique for
examining female genitalia in knee-chest position [16], [17]

The presence of vulvar edema, vaginal discharge, and
breast enlargement is common in this age group. The
hymen appears thick and may protrude into the introitus.
This particular finding can persist for up to 2 years and
may interfere with full visualization of the introitus. In
pre-pubertal women, the non-estrogenic nature of the
hymen and vulvar tissue makes them sensitive to touch
and prone to tearing during the examination. Clinicians
should take care and do not cause trauma or pain in the
area, as this willimmediately make further investigations
difficult. The use of gentle lateral and downward traction
improves visualization and does not interfere with the
normal integrity of the pre-pubertal genitalia [20].

Figure 3: Hymen type: Crescentic (a), annular (b), and redundant

(c) [16]

Hymen examination is an important part of the
evaluation of girls, especially in possible sexually abused
case. The examiner should be able to distinguish a
normal hymen and its normal variant from an abnormal
hymen. However, 90-95% of girls known as victims of
sexual harassment have normal genital examinations.
Anatomical variants sometimes misinterpreted as a
sign of sexual abuse include midline sparing (linea
vestibular), lichen sclerosis, failure of midline fusion,
urethral prolapse, labial adhesions, pemphigoid, and
other dermatological conditions [16], [23].

Certain patients may present with symptoms
that require sampling of vaginal secretions. If the culture

is indicated, swab Dacron moistened urethra can be
used (Figure 4).

_ bl
Figure 4: Hymenal variations: Microperforate (a), septated (b),
E(Z)erforate (c), and hymeneal tag (d) [22]

Taking Specimens on Genital Examination

Certain patients may present with symptoms
that require sampling of vaginal secretions. If the culture
is indicated, swab Dacron moistened urethra can be
used (Figure 5a). The hymen hole is still small in this
age group, and the use of traditional cotton swabs can
be uncomfortable because of their larger size. It can also
traumatize the surrounding tissue, creating a lesion that is
not pathological but may confuse the practitioner on other
examinations. Another helpful method is the technique of
catheter-within-a-catheter where intravenous catheter along
10 cm is inserted into the proximal end of the catheter is a
rubber bladder No. 12. Then, it is connected to the syringe
with liquid and carefully inserted into the vagina. The fluid is
then introduced and aspirated several times to allow a good
mixture of secretions to be created (Figure 5b).

a - o) By
Figure 5: (a) Small Dacron swab to obtain vaginal secretions,
(b) assembled catheter-within-catheter aspirator, as used to obtain
samples of vaginal secretions from pre-pubertal patients [22]
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Ultrasound of Pelvic Organs in Children

Clinicians image the pediatric patient’s uterus,
vagina, and ovaries optimally when the patient’s
bladder is full. Therefore, clinicians asked all patients
not to urinate 1 h before undergoing imaging and
advised to drink. Transducers Ultrasonography (USG)
transabdominal and the linear array are generally
adequate for most examinations USG pelvis. The
transperineal approach is useful in young girls with
urogenital malformations, hydrometrocolpos, labial
masses, or anal atresia (Figure 6) [24].

D

0
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Figure 6: Image depicting transducer placement and normal
female anatomy on transperineal ultrasound. (a) Sagittal diagram
showing the placement of linear array transducers in the perineum.
(b) According to the transperineal sagittal ultrasound image.
R = rectum, U = urethra, and V = vagina [24]

In sexually active adolescents, clinicians
use a transvaginal approach to complement the
transabdominal examination. The size and shape of the
uterus and ovaries are age dependent and influenced
by hormonal influences. Maternal and placental
hormones result in relatively large sizes of the neonatal
uterus (Figure 7) and ovaries, compared to their size
in infancy, where they remain relatively stable until the
first growth spurt occurs at 7-8 years of age [24], [25].

Figure 7: The sagittal ultrasound image of the neonatal uterus shows
that the anteroposterior diameter of the cervix (c) is larger than that
of the fundus (f). The endometrial cavity is seen as a thin echogenic
line in the middle of the uterus (arrows) [24]

Mature follicles in the ovary can be documented
at all ages, as the secretion of FSH (Figure 8a). Cervical
pre-pubertal has a thickness equal to or greater than the
fundus and relatively inconspicuous endometrial lining
(Figure 8b). The length of the uterus varies, averaging
2.5-4 cm, with a thickness of <1 cm. Pre-pubertal
ovarian volume is slightly <1 cm®. During puberty, the
uterine fundus lengthens and thickens is larger than

_ - . -~

Figure 8: (a) Sagittal ultrasound of the ovaries in an 11-month-old
infant showing normal follicles (*). (b) Sagittal ultrasound of the
uterus in a 7-year-old girl shows a cervix (c) which is comparable in
thickness to the fundus (f) [24]

the cervix. The endometrial lining undergoes cyclical
changes associated with the menstrual cycle [24], [25].

Conclusion

Gynecological examination in children is quite
easy to do but requires a deep understanding. Doctors
often fail to carry out a good and thorough examination
of this group of patients because often these patients
do not come to the obstetrician. An understanding
of sexual growth in children is important as well as
an understanding of the physiology and anatomy of
the internal and external genitalia in children. The
communication factor is also something that requires
more attention considering that this group of patients
is different from adult patients, so clinicians need more
effort to be able to get satisfactory examination results.
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