Missing menses
Amenorrhea in the Adolescent

Materials for Learners:
Handout #1: Etiology of Amenorrhea (Figure 1), and Treatment Options (Table 1)
Handout #2: Assessing Hirsutism - Ferriman-Gallwey Scoring Diagram (Fig. 4)
Clinical Pearls
Knowledge questions and answers
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Handout #1
Figure 1: Etiology of Amenorrhea

Hypothalamus
and Pituitary
Thyroid
Adrenals
Ovaries
Reproductive Tract

Table 1: Therapeutic options for polycystic ovary syndrome (PCOS)
Chief complaint
First-line therapya
Second-line therapyb
Oligomenorrhea

Estrogen/progestin

Metformin
Progestins

Hirsutism, mild

Estrogen/progestin

Antiandrogenb
Metformin

Hirsutism, moderate to
severe
Overweight

Estrogen/progestin plus

Antiandrogenb

Antiandrogen
Exercise/nutrition

Metformin plus
Exercise/nutrition

a

Most medications, including oral contraceptives, are not specifically approved (i.e., are off-label) for
PCOS.
b
Antiandrogens should be prescribed with estrogen/progestin contraceptives if there is any chance of
pregnancy because of teratogenicity.
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Handout #2: Assessing Hirsutism

(Both Therapeutic Options for PCOS and Assessing Hirsutism reprinted with permission from
S.J. Emans and M.R. Laufer, Emans, Laufer, Goldstein’s Pediatric and Adolescent Gynecology,
6th ed. Lippincott, Williams & Wilkins; Wolters Kluwer, 2012)

The Ferriman-Gallwey system can be used to objectively assess hair growth. Clinicians
score hair growth on a scale of 1 to 4 on multiple areas of the body; a score ≥6 indicates
hirsutism.
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Clinical Pearls:
Abnormal menses included those occur more frequently than every 21 days or
less frequently than every 45 days (during early adolescence), or last longer than 7
days. Secondary amenorrhea is the absence of menses for > 3 months.
The differential diagnosis for amenorrhea is broad but can be narrowed based on
determination of primary versus secondary amenorrhea, and additional
information gathered from patient history, growth charts, and physical exam.
Pregnancy must be excluded in all adolescents with amenorrhea even those who
deny sexual activity. Workup for amenorrhea should be tailored to each patient
but in addition to urine HCG, at minimum, FSH, TSH, and prolactin levels should
be ordered.
There are multiple treatment options to address PCOS including lifestyle changes
and pharmacologic options including hormones (estrogen/progestins or
progestins), metformin, and/or anti-androgens.
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Knowledge questions:
1. Which of the following statements is most correct?
a. Adolescents with amenorrhea secondary to acquired hypothyroidism are typically
underweight for height.
b. Laboratory abnormalities in amenorrheic patients with anorexia nervosa typically
show elevated FSH and LH level, and normal estradiol.
c. Patients with MRKH have a 46, XX karyotype but absent or rudimentary ovaries,
fallopian tubes, uterus, cervix, and vaginal canal
d. Rapid progression of hirsutism and virilization (temporal hair recession, deepening of
voice, clitoromegaly) in an adolescent with amenorrhea should prompt an immediate
workup for androgen-producing ovarian or adrenal tumor.
2. Which of the following questions should be asked to help narrow the differential
diagnosis?
a. How do you feel about your weight? Are you trying to lose weight? How?
b. Are you sexually active? Have you ever had intercourse?
c. Are you using birth control pills? Any other medications?
d. All of the above.
3. You are seeing a 14 year old patient for primary amenorrhea. She began having
breast development at 10 years of age but has never had a period. She has no significant
past medical, family, or psychosocial history and takes no medications. Mom and older
sister both had menarche at age 12. Review of systems is positive for abdominal pain that
has been worsening over the past several months. She has a normal weight and height.
Tanner V for both breast development and pubic hair distribution. External genital exam
appears within normal limits including small hymenal opening.. The remainder of her PE
is normal with no significant findings. Which of the following is the most appropriate
next step?
a. Reassure patient that no further workup is needed and would expect onset of menses
within the next year.
b. Counsel patient that she likely must gain weight before onset of menses can begin.
c. Prescribe a course of medroxyprogesterone to induce a withdrawal bleed.
d. Further assess patency, length and width of vaginal canal.
4. Which of the following are considered co-morbidities of PCOS?
a. Impaired glucose tolerance
b. non-alcoholic fatty liver disease (NAFLD)
c. Elevated LDL and TG, decreased HDL
d. all of the above
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Answers to Knowledge Questions
1. Which of the following statements is most correct?
Preferred response: D, “Rapid progression of hirsutism and virilization (temporal
hair recession, deepening of voice, clitoromegaly) in an adolescent with amenorrhea
should prompt an immediate workup for androgen-producing ovarian or adrenal
tumor.”
Ovarian and adrenal tumors including Sertoli and Leydig cell tumors can present with
rapid onset of hirsutism and virilization. In addition to checking testosterone, DHEAS
levels, and early morning 17OHP levels, serum DHEA and androstenedione
concentrations should also be checked. Testosterone levels >150 ng/dL may raise
suspicion for of tumor, but level should be verified in a specialized endocrine laboratory.
Ultrasound, CT or MRI is obtained for further evaluation if testosterone concentration is
within the tumor range or rapid onset of virilization.
Adolescents with amenorrhea secondary to acquired hypothyroidism (and cortisol excess)
are typically overweight for height, while those with poor nutrition including eating
disorders, celiac disease, or inflammatory bowel disease are typically underweight for
height. Laboratory abnormalities in amenorrheic patients with anorexia nervosa typically
show suppressed FSH, LH level, and estradiol levels. Patients with MRKH have a 46,
XX karyotype. The cervix, uterus, fallopian tubes, and upper 2/3rds of vaginal canal are
often absent or not developed; however, they have normal ovaries and hormonal patterns.
2. Which of the following questions should be asked to help narrow the differential
diagnosis?
Preferred response: D “All of the above.”
All of the above questions should be asked confidentially to help narrow the differential
diagnosis. There are a multitude of medical problems associated with amenorrhea.
Disordered eating behaviors, such as restricting and purging, and weight loss are risk
factors for irregular menses.
All patients with amenorrhea should be asked whether they are sexually active. Clinicians
should have a low threshold for pregnancy testing regardless of reported sexual history.
Multiple medications can induce amenorrhea including hormonal contraception such as
depo-provera. Adolescents using low-dose COCs (20mcg EE) may also have
amenorrhea or scant flow. Often times, adolescents may have obtained the method
confidentially and family may not be aware. Drugs such as antipsychotics (e.g risperdal),
phenothiazines, α methyldopa, and protease inhibitors interfere with hypothalamic
secretion of dopamine and may result in elevated prolactin levels and amenorrhea. A
baseline prolactin level should be drawn before starting on these medications.

3. Which of the following is the most appropriate next step?
Preferred response: D. “Further assess patency, length and width of vaginal canal.”
Patient’s history (primary amenorrhea, abdominal pain, Tanner V pubertal development)
raises concern for a genital anomaly despite a normal external exam. A patient with a
transverse vaginal septum, or vaginal, cervical, or uterine agenesis typically have normalappearing external genitalia. The most appropriate next step is to further assess for
structural defects. A saline moistened cotton tipped applicator or Calgiswab should be
gently inserted into the hymenal opening and slowly advanced. If there is a low septum
or agenesis of canal, swab will not advance beyond 2 cm; a one finger examination of the
vaginal canal will also allow assessment of length and width, along with palpation of
cervix and uterus. Pelvic US can be obtained in patients not comfortable with an exam.
For inconclusive ultrasound evaluations, and high level of suspicion for concern for
structural lesions, MRI would be next step in assessment of pelvic organs.
Patient should have further workup given she has not had menarche four years out from
onset of secondary sexual characteristics. The patient is normal weighted, has fully
matured, and has evidence of estrogen production on exam; there is no evidence at this
time that she will need to gain additional weight. Before a course of
medroxyprogesterone is tried, congenital or structural anomalies should first be ruled out.
4. Which of the following are considered co-morbidities of PCOS?
Preferred response: D. “all of the above”
There are multiple co-morbidities of PCOS that have been identified. PCOS increases
lifelong risk of infertility, endometrial hyperplasia and cancer, irregular uterine bleeding,
metabolic syndrome, impaired glucose tolerance and type 2 diabetes, hypertension, and
abnormal lipid profiles. Liver dysfunction, particularly elevation of ALT, has been found
in up to 30% of patients ith PCOS in whom causes other than NAFLD were ruled out.
Other obesity-related disorders are also common including obstructive-sleep apnea which
increases future cardiovascular risk.
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