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Preface

Richard A. Polin, MD

Mark F. Ditmar, MD

It has been 26 years since the publication of the first edition of Pediatric Secrets. During this time, diagnostic and therapeutic advances along with social, economic, and political changes have very much reshaped the landscape of pediatric medicine.

While the content of this edition reflects many of those changes, the format remains the same. Someone once remarked that a question mark is shaped like a hook in an effort to pull a reader more deeply into a topic. While chapters do include questions about well-documented and more straightforward aspects of pediatric pathophysiology, differential diagnoses, and treatments, we have continued to include topics of clinical controversy and uncertainty so that the reader might feel compelled to explore these subjects in greater detail.

Sadly, we have lost two gifted authors since the publication of the first edition, Drs. Ed Charney and Steve Miller, as well as two mentors from the Children’s Hospital of Philadelphia, Drs. David Cornfeld and Jean Cortner, who provided valuable suggestions in the early years of the book. All were revered as clinicians, colleagues, and friends. They remain very much missed.

We are grateful to the chapter authors of the sixth edition for their diligence and flexibility during busy clinical and research lives; to Lisa Barnes and the editorial staff of Elsevier for their assistance in guiding this edition through the shoals of deadlines and bibliomegaly; and to our families—children and grandchildren—and especially our wives, Helene Polin and Nina Ditmar, for their patience, support, and inspiration. Given our often convoluted schedules over the past 26+ years, we are grateful to them for always leaving the light on for us.
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Top 100 Secrets

These secrets are 100 of the top board alerts. They summarize the concepts, principles, and most salient details of clinical practice.

1. Acne vulgaris that begins before age 7 years warrants further investigation for endocrine abnormalities such as androgen excess or precocious puberty.

2. After iron supplementation for iron deficiency anemia, the reticulocyte count should double in 1 to 2 weeks, and hemoglobin should increase by 1 g/dL in 2 to 4 weeks. The most common reason for persistence of iron deficiency anemia is poor compliance with supplementation.

3. It is rare for an infant to develop congestive heart failure (CHF) from supraventricular tachycardia (SVT) in < 24 hours. When SVT is present for 24 to 36 hours, about 20% develop CHF. At 48 hours, the number increases to 50%.

4. After age 7 years, nocturnal enuresis (which affects 10% of children at that age) resolves spontaneously at a rate of approximately 15% per year, so that by age 15 years about 1% to 2% of teenagers are still affected.

5. The “atopic march” is the phenomenon in which about half of infants with atopic dermatitis eventually develop asthma, and two-thirds develop allergic rhinitis.

6. While leukemias constitute the most common group of pediatric cancer diagnoses overall, neuroblastomas are the most commonly occurring cancer in children < 1 year of age.

7. Coughing and choking (witnessed or by history) occur in 80% to 90% of children with suspected foreign body aspiration, which highlights the importance of questioning about choking in a child who is evaluated for cough.

8. Idiopathic scoliosis (with a Cobb angle of 10 degrees or more) occurs in about 3% of children, but only 0.3% to 0.5% will have progression of curves that require treatment.

9. IgA nephropathy is the most common type of primary glomerular disease worldwide. Compared with adults, pediatric patients are more likely to have minimal histologic lesions and less likely to have advanced chronic lesions.

10. The most common worldwide cause of chronic gastrointestinal (GI) blood loss is hookworm infection, which is often associated with iron deficiency anemia.

11. Neonates with midline lumbosacral lesions (e.g., sacral pits, hypertrichosis, lipomas) above the gluteal crease should have screening imaging of the spine performed to search for occult spinal dysraphism.

12. A falling serum sodium concentration during diabetic ketoacidosis (DKA) treatment is worrisome because it indicates either inappropriate fluid management or the onset of syndrome of inappropriate antidiuretic hormone (SIADH) and can herald impending cerebral edema.

13. The most identifiable cause of microscopic hematuria is hypercalciuria, defined as elevated urinary calcium excretion without concomitant hypercalcemia.

14. The median time for the rash of Lyme disease to appear after a tick bite is 7 to 10 days, but the range can be 1 to 36 days.

15. 2011 AAP guidelines no longer recommend routine voiding cystourethrogram (VCUG) for a first urinary tract infection (UTI) unless an ultrasound reveals hydronephrosis, scarring, or other findings that would suggest either high-grade vesicoureteral reflux or obstructive uropathy.

16. Always consider ovarian torsion in the differential diagnosis of abdominal pain in girls, particularly during the ages of 9 to 14 years, when ovarian cysts as potential lead points are more common because of the maturing reproductive hormonal axis.

17. Left shoulder pain after abdominal trauma is a worrisome sign that could represent blood accumulating under the diaphragm, which results in pain referred to the left shoulder (Kehr sign) due to splenic injury.

18. Because irreversible histologic changes can develop in 4 to 8 hours after the onset of testicular torsion, timely diagnosis is critical. Testicular salvage rates are < 10% if symptom duration is ≥ 24 hours.

19. Carbon monoxide poisoning is often misdiagnosed because the presenting symptoms can be flu-like.

20. Most umbilical hernias < 0.5 cm spontaneously close before a patient is 2 years old. A hernia > 2 cm may still close spontaneously, but it may take up to 6 years.

21. Although precocious puberty occurs much more frequently in girls (80% of cases are girls), boys are more likely to have identifiable pathology.

22. Consider the use of prostaglandin E1 to maintain the patency of the ductus arteriosus in a newborn < 1 month who presents in shock with evidence of CHF and cyanosis because of the possibility of a ductal-dependent cardiac lesion, such as hypoplastic left heart syndrome.

23. A hemoglobin A1C level ≥ 6.5% on two occasions is sufficient for the diagnosis of diabetes. Levels between 5.7% and 6.4% place a person at increased risk for diabetes.

24. Isolated primary nocturnal enuresis rarely has identifiable organic pathology.

25. Only 20% of patients with intussusception present with the classic triad of colicky pain, vomiting, and passage of bloody stool.

26. In patients with suspected rheumatic disease, clinical features that are concerning for malignancy include nonarticular bone pain, back pain as the primary presenting symptom, bone tenderness, and severe constitutional symptoms.

27. Three or more minor malformations should raise concern about the presence of a major malformation.

28. Patients with atypical Kawasaki disease are usually younger (< 1 year old) and most commonly lack cervical adenopathy and extremity changes.

29. Older children with unexplained unilateral deformities of an extremity (e.g., pes cavus) should have screening magnetic resonance imaging to evaluate for intraspinal disease.

30. In patients with sickle cell disease, use of transcranial Doppler ultrasound to measure intracranial blood flow and regular transfusions to reduce the hemoglobin S content for those with abnormal values can significantly lower the likelihood of stroke.

31. Methanol, present in antifreeze and windshield washer fluid, is considered the most lethal alcohol and can cause severe, refractory metabolic acidosis and permanent retinal damage leading to blindness.

32. Hyperbilirubinemia generally is not an indication for the cessation of breastfeeding but rather for increasing its frequency.

33. Fractures that have been shown to have a high specificity for child abuse are rib fractures (particularly posteromedial) in infants, classic metaphyseal lesions of long bones, and fractures of the scapula, spinous process, and sternum.

34. About 6% of children are streptococcal carriers and will have positive throat cultures between episodes of pharyngitis.

35. The two most consistent prognostic factors for outcome for childhood acute lymphoblastic leukemia (ALL) are age at presentation (< 1 year or > 10 years have a worse prognosis) and extent of elevation of initial white blood cell (WBC) count (≥ 50,000/mm3 have a worse prognosis).

36. Infants with unexplained failure to thrive, weakness, hypotonia, and metabolic acidosis (particularly lactic acidosis) should be evaluated for a possible mitochondrial disorder.

37. Polycystic ovarian syndrome, which affects up to 10% of reproductive age women, should be suspected in overweight or obese teenagers with amenorrhea/oligomenorrhea and signs of hyperandrogenism (hirsutism, acne).

38. Women with primary genital herpes simplex virus (HSV) infections who are shedding HSV at delivery are 10 to 30 times more likely to transmit the virus than women with recurrent infection.

39. The two essential features of autism are (1) impaired social interaction and social communication and (2) restricted and repetitive patterns of behavior.

40. The daily spiking fevers of systemic juvenile idiopathic arthritis can precede the development of arthritis by weeks to months.

41. Syncope is more likely to be of a cardiac nature if there is sudden onset without prior dizziness or awareness, occurrence during exercise, history of palpitations before fainting, syncope results in an injury from a fall, and/or a positive family history of sudden death.

42. About 10% to 20% of patients with Rocky Mountain spotted fever do not develop a rash, so a high index of suspicion is needed for any patient in an endemic area who presents with fever, myalgia, severe headaches, and vomiting.

43. An overweight 5-year-old is 4 × as likely to be an overweight teenager, which highlights the importance of addressing obesity at an early age.

44. The earliest evidence of nephropathy in patients with type 1 diabetes mellitus is microalbuminuria, which is the presence of small quantities of albumin in the urine, preferably measured in a first morning sample.

45. The best measure of cognitive function in a younger child is receptive language, which should be assessed in a fashion that is free of motor requirements.

46. In a toddler with suspected idiopathic thrombocytopenic purpura (ITP), the presence of splenomegaly warrants more aggressive evaluation for an associated problem (e.g., collagen-vascular disease, hypersplenism, leukemia, glycogen storage disease).

47. The most common cause of overdose deaths in children and adolescents in the United States is acetaminophen, owing to its widespread availability and frequency of use in accidental and suicidal intoxications.

48. The most reliable physical exam finding for a developmentally dysplastic hip in an older infant is limited hip abduction, which occurs as a result of shortening of the adductor muscles.

49. The most common cause of persistent seizures is an inadequate serum antiepileptic level.

50. Midline neck masses usually involve the thyroid gland or thyroid remnants, such as a thyroglossal duct cyst.

51. Most amblyopia is unilateral; vision testing solely with both eyes open is inadequate.

52. Emergency contraception should be discussed with all sexually active adolescents; 90% of teenage pregnancies are unintended.

53. An infant with vomiting, lethargy, hypoglycemia and no ketones on urinalysis should be evaluated for a fatty-acid oxidation defect.

54. Without a booster after age 5 years, pertussis protection against infection is about 80% during the first 3 years after immunization, dropping to 50% after 4 to 7 years, and to near 0% after 11 years.

55. Asthma rarely causes clubbing in children. Consider other diseases, particularly cystic fibrosis.

56. Only 5% of obese adolescents have an identifiable pathologic cause, such as an endocrine problem (e.g., hypothyroidism) or an uncommon syndrome (e.g., Prader-Willi) for their obesity.

57. Bilingual children develop speech milestones normally; two-language households should not be presumed as a cause of speech delay.

58. Sulfonamides and antiepileptic medications (especially phenobarbital, carbamazepine and lamotrigine) are the medications most commonly associated with Stevens-Johnson syndrome and toxic epidermal necrolysis.

59. The most common specific etiology diagnosed in pediatric patients with a systemic febrile illness after international travel is malaria. More than half of the world's population lives in areas where malaria is endemic.

60. The most common condition presenting as a food impaction in an adolescent is eosinophilic esophagitis.

61. The optimal time for surgical repair of an undescended testicle is 12 months of age or shortly thereafter as spontaneous descent after 9 months is unlikely and ultrastructural changes in the seminiferous tubules can occur in the second year of life unless orchidopexy is performed.

62. The classic picture of appendicitis is anorexia followed by pain, then by nausea and vomiting, with subsequent localization of findings to the right lower quadrant. However, there is a large degree of variability, particularly in younger patients.

63. An infant with nonsyndromic sensorineural hearing loss should be tested for mutations in the connexin 26 gene. Mutations in that gene contribute to at least 50% of autosomal recessive hearing loss and about 10% to 20% of all prelingual hearing loss.

64. The Gorlin sign is the ability to touch the tip of the nose with the tongue, which can be seen in conditions associated with hypermobility syndromes, such as Ehlers-Danlos syndrome.

65. A pelvic examination is not required before prescribing oral contraceptives for teenagers without risk factors. Appropriate screening for sexually transmitted infections and possible cervical dysplasia can be scheduled, but delaying oral contraception unnecessarily increases the risk for pregnancy.

66. A skin scale that bleeds easily on removal (Auspitz sign) is characteristic of psoriasis and is related to the rupture of capillaries high in the papillary dermis.

67. The most frequent cause of chronically elevated aminotransferases among children and adolescents in the United States is nonalcoholic fatty liver disease (NAFLD), which is commonly seen in obese patients with the metabolic syndrome.

68. Seizures with fever in patients > 6 years should not be considered febrile seizures.

69. A pop or snap sensation in the setting of acute knee injury is usually associated with an anterior cruciate ligament injury, a meniscal injury, and/or patellar subluxation.

70. Hypercapnia (elevated Pco2) in a patient with an acute asthma attack is a serious sign that the child may be tiring or becoming severely obstructed.

71. Signs and symptoms of acute poststreptococcal glomerulonephritis (e.g., gross hematuria, hypertension, oliguria) begin about 7 to 14 days after pharyngitis and as long as 6 weeks after a pyoderma.

72. Premature babies should be immunized in accordance with postnatal chronologic age.

73. During the first year of life, hypotonia is more common than hypertonia in patients who are ultimately diagnosed with cerebral palsy.

74. A male child with a liver abscess should be considered to have chronic granulomatous disease until proven otherwise.

75. Items in the preparticipation sports physical exam that identify a patient at risk for sudden death include Marfanoid features, pathologic murmurs, weak or delayed femoral pulses, and evidence of an arrhythmia (rapid or irregular heartbeat).

76. Up to 10% of normal, healthy children may have low-level (1:10) positive antinuclear antibody testing that will remain positive. Without clinical or laboratory features of disease, it is of no significance.

77. The most common cause of chronic pelvic pain in adolescents without a history of pelvic inflammatory disease is endometriosis.

78. Headaches that awaken children from sleep, are associated with vomiting without nausea, are made worse by straining or coughing, and have intensity changes with changes in body position are concerning for pathology that is causing increased intracranial pressure.

79. Pulse oximetry screening for complex congenital heart disease in asymptomatic infants in the nursery is abnormal if oxygen levels are < 90% in either limb or if oxygen saturation is ≥ 90% and < 95% in both limbs or > 3% difference between limbs on initial and repeat testing.

80. Significant proteinuria, in addition to hematuria, is much more likely to be caused by an underlying renal pathology compared with hematuria alone.

81. In the evaluation of children with constipation, the most important physical exam component is the rectal exam because large amounts of stool in the rectal vault almost always indicate functional constipation.

82. In children with simple obesity (e.g., familial), linear growth is typically enhanced; in children with endocrinopathies (e.g., Cushing syndrome, hypothyroidism), linear growth is usually impaired.

83. Telogen effluvium, the most common cause of diffuse hair loss in children, develops 2 to 5 months after a stressful event (e.g., surgery, birth, large weight loss) and resolves gradually without therapy.

84. The most important variable that influences mortality in necrotizing fasciitis is the time to surgical debridement.

85. Crawling is one of the least valuable markers of development because there is enormous variability in the timing of crawling and a significant percentage of normal infants never crawl before walking.

86. Newborns diagnosed with chlamydial conjunctivitis should not be treated with topical therapy alone because this will not eradicate the organism from the upper respiratory tract and may fail to prevent the development of chlamydial pneumonia. Oral macrolide therapy is required.

87. Psychogenic cough should be considered in a child with persistent dry, honking, explosive daytime cough that disappears with sleep or during the weekend.

88. Up to 20% of adolescents with menorrhagia may have a bleeding disorder, most commonly von Willebrand disease.

89. Intelligibility increases by about 25% per year from 25% at age 1 year to 100% at age 4 years. Significantly delayed intelligibility should prompt hearing and language evaluation.

90. Infants infected in the perinatal period with hepatitis B have a > 90% chance of developing chronic hepatitis B infection, and of these, 25% go on to develop hepatocellular carcinoma.

91. Following an episode of acute otitis media, about 70% of patients will continue to have a middle ear effusion at 2 weeks, 40% at 1 month, 20% at 2 months and 10% at 3 months.

92. Acute kidney injury (AKI) has replaced the term acute renal failure (ARF) to reflect the more appropriate concept that smaller reductions in kidney function (short of complete organ failure) have significant clinical repercussions in terms of morbidity and mortality.

93. Since the introduction of pneumococcal conjugate vaccines, bacteremia rates for Streptococcus pneumoniae have fallen dramatically to < 1% in febrile, nontoxic-appearing children from ages 3 to 36 months.

94. Most pediatric deaths in the United States associated with influenza tend to result from either (1) an exacerbation of an underlying medical condition or an invasive procedure, or (2) coinfection from another pathogen, most commonly Staphylococcus aureus.

95. The most common genetic lethal disease, defined as a disease that interferes with a person’s ability to reproduce as a result of early death or impaired sexual function, is cystic fibrosis.

96. Measles, after an incubation period of 4 to 12 days, typically presents with cough, coryza, and conjunctivitis followed by the characteristic morbilliform rash with macular and papular features.

97. Cytomegalovirus is the most common congenital infection, up to 1.3% in some studies, but 80% to 90% of infected neonates are asymptomatic at birth or in early infancy.

98. A ciliary flush, which is circumcorneal hyperemia in which conjunctival redness is concentrated in the area adjacent to the cornea (limbus), is worrisome as a possible sign of significant ocular pathology (e.g., keratitis, anterior uveitis, acute angle-closure glaucoma). Urgent referral to an ophthalmologist is required.

99. Recommendations to decrease the risk of sudden infant death syndrome (SIDS) include placing infants in a nonprone position for sleep; use of a firm sleep surface; breastfeeding; room-sharing without bed-sharing; routine immunizations; consideration of a pacifier; and avoidance of soft bedding, overheating and exposure to tobacco smoke, alcohol and illicit drugs.

100. Occasional strabismus is common in young infants because the macula and fovea are poorly developed at birth, but intervention should be considered for symptoms that persist beyond 2 to 3 months of age.
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Clinical issues





1 What are the three leading causes of mortality in adolescents?

1. Unintentional injury is the leading cause of death with the majority of injuries caused by car crashes. The fatal crash rate per mile driven for 16- to 17-year-olds is about 3 times greater than the rate for drivers 20 and older.

2. Violence, specifically homicide, is the second leading cause of death among 15- to 24-year-olds and the leading cause for black males in this age range. In 2013, about 28% of males compared with 8% of females reported having carried a weapon (gun, knife, or club) on at least 1 day in the previous month.

3. Suicide is the third leading cause of death in adolescents aged 10 to 19 years.


Highway Loss Data Institute, 2014: www.iihs.org. Accessed Oct. 29, 2014.

Heron M: Deaths: leading causes for 2010. National vital statistics reports: from the Centers for Disease Control and Prevention, National Center for Health Statistics, Natl Vital Stat System, 62:1–97, 2013.

Kann L, Kinchen S, Shanklin SL, et al: Youth risk behavior surveillance—United States, 2013, MMWR, 63:4,2014.



2 How common is dating violence among adolescents?

Dating violence, also referred to as intimate partner violence (IPV), can be defined as being hit, slapped, or intentionally physically hurt by a boyfriend or girlfriend. Almost 10% of high school students have reported IPV and 7% report having ever been forced to have sexual intercourse.


Kann L, Kinchen S, Shanklin SL, et al: Youth risk behavior surveillance—United States, 2013, MMWR 63:4,2014.



3 Which sports cause the greatest number of concussions in teenagers?

Among individuals 15 to 24 years of age, sports are second only to motor vehicle crashes as the leading cause of concussions. In 2012, the majority of concussions resulted from participation in football, followed by girls' soccer. The most common mechanism of injury was player-player contact. In gender-comparable sports, girls had a higher concussion rate (OR = 1.7) than boys.


Marar M, McIlvain NM, Fields SK, et al:. Epidemiology of concussions among United States high school athletes in 20 sports, Am J Sports Med 40:747–755, 2012.



4 Which diagnoses require mandatory disclosure regardless of confidentiality?

Most states require:

• Notification of child welfare authorities under state child-abuse (physical and sexual) reporting laws

• Notification of law enforcement officials of gunshot and stab wounds

• Warning from a psychotherapist to a reasonably identifiable victim of a patient's threat of violence

• Notification to parents or other authorities if a patient represents a reasonable threat to himself or herself (i.e., suicidal ideation)


5 How does the “HEADS” mnemonic assist in adolescent interviewing?

This mnemonic allows for a systematic approach to the evaluation of multiple health issues and risk factors that affect teenagers:

H–Home (living arrangement, family relationships, support)

E–Education (school issues, study habits, achievement, expectations)

A–Activities (recreation, friends, exercise, employment)

D–Drugs (alcohol, tobacco, marijuana, cocaine, pills, etc.)
Depression

S–Sexuality (sexual activity, sexual orientation)
Self-esteem (body image)
Safety (abuse, intimate partner violence, risk of self-harm)
Suicidality


6 When does sexual orientation usually emerge?

Sexual orientation emerges before or in early adolescence. Sexual minority youth are often referred to as LGBTQ or Lesbian, Gay, Bisexual, Transgender, and Questioning youth. Sexual experimentation is common in adolescence and may not predict future sexual orientation.


7 What characterizes gender identity, gender expression, and gender dysphoria?

• Gender identity is how one identifies one’s own gender.

• Gender expression is the outward display of gender characteristics. This usually conforms to anatomic sex for both heterosexual and homosexual teenagers.

• Gender dysphoria refers to the emotional stress of having a gender identity that is different from natal or anatomic sex.


Levine DA: Office-based care for lesbian, gay, bisexual, transgender, and questioning youth, Pediatrics 132:e297–313, 2013.



8 What health disparities are particular to LGBTQ youth?

LGBTQ youth have higher rates of being bullied, stigmatization, and/or parental rejection. This may result in issues with self-esteem, depression, and suicidality. LGBTQ youth have also been found to have higher rates of drug and alcohol use, STIs (particularly human immunodeficiency virus [HIV]), and homelessness. Protective factors include family connectedness, caring adults, and school safety.


9 How may social media impact adolescent behavior?

Social media (e.g., Facebook, Instagram, Snapchat, YouTube) can strongly influence adolescents’ attitudes and behavior. It has become an integral part of many adolescents’ lives. Many teens use the Internet daily to communicate with friends and maintain and form new social relationships. Teens often post on social media venues pictures of risky behaviors that reflect their actual behavior. They may display postings of risky sexual behaviors, substance use, or violence. Their peers may perceive these public displays as acceptable, and this false perception may entice others to engage in such high-risk behaviors as well.


Moreno MA, Parks MR, Zimmerman FJ, et al: Display of health risk behaviors on MySpace by adolescents: prevalence and associations, Arch Pediatr Adolesc Med 163:27–34, 2009.



10 What is cyberbullying?

Cyberbullying is using the Internet, cell phones, or social media venues to communicate false, embarrassing, or hostile information about someone else. This can range from insults to peer exclusion to sexual harassment. Cyber victims can develop emotional, behavioral, and school-related problems.


Suzuki K, Asaga R, Sourander A, et al: Cyberbullying and adolescent mental health. Int J Adolesc Med Health 24:27–35, 2012.



11 Which teenagers < 18 years can give consent for their medical care?

Those who are < 18 years old must be considered “emancipated” or “mature” minors in order to give consent. However, the definition varies from state to state. Emancipated minors include those who are married, are parents themselves, are members of the armed forces, are living apart from their parents, and/or those who have evidence of independence (financial or otherwise).


Berlan ED, Bravender T: Confidentiality, consent and caring for the adolescent patient, Curr Opin Pediatr 21:450–456, 2009.

Bruce CR, Berg SL, McGuire AL: Please don't call my mom: pediatric consent and confidentiality, Clin Pediatr 48:243–246, 2009.



Eating disorders





12 How is the diagnosis of anorexia nervosa made?

Anorexia nervosa consists of a spectrum of psychological, behavioral, and medical abnormalities. The 2013 Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) lists three components needed for the diagnosis:

1. Restriction of energy intake relative to requirements, leading to a significantly low body weight—a weight that is less than minimally expected. (This replaces the older criterion of refusal to maintain a weight that is > 85% of expected weight for height.)

2. Intense fear of gaining weight or of becoming fat or persistent behavior that interferes with weight gain, even though the affected individual is at a significantly low weight. Often, adolescents insist that they are trying to gain weight but are unable to do so.

3. Disturbances of perception of body shape and size, undue influence of body weight or shape on self-evaluation, or persistent lack of recognition of the seriousness of the current low body weight.

The presence of amenorrhea is no longer necessary for the diagnosis of anorexia nervosa in postmenarchal girls.


American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, ed 5. Washington, DC, 2013, American Psychiatric Association.



13 What are signs of anorexia nervosa on physical examination?

• Sinus bradycardia (or other dysrhythmias)

• Hypothermia

• Orthostatic changes in blood pressure and heart rate

• Dull, thinning hair

• Dry skin, lanugo (downy hair on body)

• Cachexia (especially facial wasting)

• Acrocyanosis (cold, bluish hands and feet)

• Extremity edema

• Heart murmur (mitral valve prolapse)

• Growth retardation

• Pubertal delay or arrest


14 What are the differential diagnoses that one must consider when evaluating a patient with anorexia nervosa?

One should consider gastrointestinal disorders (inflammatory bowel, celiac, or peptic ulcer disease), occult malignancies, endocrine disorders (hyperthyroidism, diabetes), and infection (tuberculosis, HIV). Depression, anxiety, obsessive–compulsive disorder, and substance abuse can also present with weight loss. Superior mesenteric artery (SMA) syndrome is a consequence of severe weight loss but can present like anorexia.


15 What are good and bad prognosticators for recovery from anorexia?

Good: Early age at onset (< 14 years), supportive family, shorter duration of illness

Bad: Late age at onset, purging behavior, more significant weight loss, family dysfunction, comorbid mental illness, longer duration of illness


16 Why are adolescent girls with anorexia nervosa at risk for low bone mineral density?

Decreased FSH and LH levels result in anovulation and subsequent low levels of serum estrogen. Because estrogen is necessary to incorporate calcium into bone, osteopenia may be a consequence.


17 What are the clinical differences between males and females with anorexia nervosa?

It is estimated that less than 5% of anorexia nervosa involves boys. Males are more likely to:

• Have been obese before the onset of symptoms

• Be ambivalent regarding the desire to gain or lose weight

• Have more issues about gender and sexual identity

• Involve dieting with sports participation

• Engage in “defensive dieting” (avoiding weight gain after an athletic injury)


Domine F, Berchtold A, Akre C, et al: Disordered eating behaviors: what about boys? J Adolesc Health 44:111–117, 2009.



18 What electrolyte disturbances occur in patients with severe anorexia nervosa and what are the potential clinical effects?

Hypocalcemia: Muscle spasm and tetany, stridor, seizures

Hyponatremia: Seizures, coma, death

Hypokalemia: Dysrhythmias, poor gut motility, skeletal muscle myopathy, nephropathy

Hypomagnesemia: Muscle cramps, weakness, irritability, psychosis, seizures, dysrhythmias

Hypophosphatemia: Muscle weakness, paresthesia, central nervous system (CNS) disturbances (e.g., irritability, delirium, seizures)


Norrington A, Stanley R, Tremlett M, Birrell G: Medical management of acute severe anorexia nervosa, Arch Dis Child Educ Pract Ed 97:48–54, 2012.



19 What causes sudden death in patients with anorexia nervosa?

The main cause of sudden death is related to cardiac complications. Chronic malnutrition, prolonged hypokalemia, low serum albumin, and prolonged QT intervals on electrocardiogram are related to sudden cardiovascular death in eating disorder patients. Cardiovascular complications include bradycardia, orthostatic hypotension, dysrhythmias (often related to prolonged QT interval), and decreased left ventricular mass and myocardial contractility.


Jauergui-Garrido B, Jauregui-Lobera I: Sudden death in eating disorders, Vasc Health Risk Manag 8: 91–98, 2012.



20 What are indications for hospital admission for a patient with anorexia nervosa?

• Refusal to eat with ongoing weight loss despite intensive management

• Dehydration and orthostatic changes in pulse (> 20 beats per minute) or blood pressure (> 10 mm Hg)

• Electrolyte abnormalities (e.g., hypokalemia, hyponatremia, hypophosphatemia)

• Heart rate less than 50 beats per minute during the day, less than 45 beats per minute overnight

• Systolic blood pressure < 80 mm Hg

• Temperature < 96° F

• Cardiac dysrhythmia

• Acute medical complication of malnutrition (syncope, seizure, congestive heart failure, pancreatitis)

• Severe coexisting psychiatric disease (e.g., suicidality, psychosis)


Rosen DS: American Academy of Pediatrics Committee on Adolescence: Identification and management of eating disorders in children and adolescents, Pediatrics 126:1240–1253, 2010.



21 What are the medical complications of bulimia nervosa?

Electrolyte abnormalities: Hypokalemia, hypochloremia, and metabolic alkalosis may occur. The hypokalemia can cause a prolonged QT interval and T-wave abnormalities.

Esophageal: Acid reflux with esophagitis and (rarely) Mallory-Weiss tear may be found.

Central nervous system: Neurotransmitters can be affected, thereby causing changes in the patient's perceptions of satiety.

Miscellaneous: Enamel erosion, salivary gland enlargement, cheilosis, and knuckle calluses are signs of recurrent vomiting.


Mehler PS: Bulimia nervosa, N Engl J Med 349:875–881, 2003.



22 An 11-year-old with weight loss due to avoidance of food because of its sensory characteristics has what condition?

Avoidant/Restrictive Food Intake Disorder (ARFID). This is a new DSM-5 diagnostic category of eating disorder not explained by a concurrent medical condition or a mental disorder. The condition is distinct from anorexia nervosa or bulimia nervosa. Children and younger teens in this category may avoid foods because of problems with digestion, they may have an aversion to colors or textures, or they may eat in very small portions because of previous frightening episodes of choking or vomiting. The food restriction leads to weight loss, nutritional deficiencies, or interference with psychosocial functioning.


23 What is the primary biochemical feature of the refeeding syndrome?

Hypophosphatemia. The refeeding syndrome is a potentially fatal process that results from fluid shifts and electrolyte abnormalities, which occurs when someone who has been chronically malnourished is refed, either orally or parenterally. In starvation, total body phosphorus is depleted although the serum phosphorus level usually remains normal because of adjustments in renal excretion. When carbohydrates are added through feeding, insulin is secreted, which stimulates anabolic protein synthesis and enhances the intracellular uptake of glucose, phosphate, and water. This can lead to significant extracellular hypophosphatemia. Because phosphate is needed for metabolic processes, potentially fatal cardiac, respiratory, and neurologic complications can ensue.


Mehanna HM, Moledina J, Travis J: Refeeding syndrome: what it is, and how to prevent and treat it, BMJ 336:1495–1498, 2008.



24 Name the three features that constitute the “female athlete triad.”

Low energy availability (with or without disordered eating), menstrual dysfunction, and low bone mineral density. This triad can present in active girls and young women, particularly in those who engage in sports that emphasize leanness such as gymnastics, ballet, or diving. Diagnosis is based on history, physical examination, and laboratory evaluation. The basic laboratory workup should include a urine pregnancy test, thyroid-stimulating hormone, prolactin, FSH, LH, and estradiol. Evaluation for bone mineral density and vitamin D levels may be helpful. Ongoing counseling regarding eating behaviors and need for adequate weight gain is important. The use of oral contraceptives may give patients a false sense of security by inducing menses, but it has not been shown to increase bone mineral density.


DeSouza MJ, Nattiv A, Joy E: 2014 Female athlete triad coalition consensus statement on treatment and return to play of the female athlete triad, Br J Sports Med 48:289, 2014.



Key Points

Eating Disorders

1. Eating disorders can affect both females and males and young people of all ethnicities and from all socioeconomic backgrounds.

2. Eating disorders put young people at risk for serious electrolyte disturbances, as well as for other physiological, metabolic, and hormonal disturbances.

3. Anorexia nervosa has the highest mortality of any psychiatric disorder.

4. When treating a patient with anorexia nervosa on an inpatient unit, be on the lookout for fluid overload, and monitor electrolytes in order to avoid refeeding syndrome.

5. Treatment for a patient with an eating disorder is best done using a collaborative approach and involving a mental health professional and a nutritionist.



Menstrual disorders





25 What is the median age of menarche in the United States?

12.4 years. Non-Hispanic black females experience menarche slightly earlier than non-Hispanic white and Mexican-American females. Menstruation typically begins 2 to 2.5 years after breast development begins and occurs at sexual maturity rating (SMR) 3 to 4.


Gray SH: Menstrual disorders, Pediatr Rev 34:6–17, 2013.



26 How do you define a normal menstrual cycle?

• Interval: count from the first day of one period to the first day of the next period; range is from 21 to 45 days in adolescents

• Duration: 3 to 7 days; more than 8 days is considered prolonged

• Quantity: average is about 30 mL per cycle; > 80 mL of blood loss is considered excessive (but can be hard to quantify). Changing a blood-soaked pad or tampon every 1 to 2 hours, bleeding through clothing, and using secondary protection are all signs of excessive bleeding.


ACOG Committee on Adolescent Health Care: ACOG Committee Opinion No. 349, November 2006: Menstruation in girls and adolescents: using the menstrual cycle as a vital sign, Obstet Gynecol 108:1323–1328, 2006.



27 What is the physiology of a normal menstrual cycle?

Three phases: follicular (proliferative), ovulation, and luteal (secretory phase)

See Figure 1-1.

[image: f01-01-9780323310307]
Figure 1-1 The normal menstrual cycle, with relationship among levels of gonadotropins, physiologic activity in the ovary, levels of ovarian steroids, and changes in the endometrium. (From Braverman PK, Sondheimer SJ: Menstrual disorders, Pediatr Rev 18(1):18, 1997.)



28 What is the difference between primary and secondary amenorrhea?

Primary amenorrhea is the failure to achieve menarche by 15 years or no menses by 3 years after the development of secondary sex characteristics.

Secondary amenorrhea is ≥ 3 months of amenorrhea after achievement of menarche.


29 What is the value of a progesterone challenge test in a patient with amenorrhea?

If bleeding ensues within 2 weeks after the administration of oral medroxyprogesterone (5 to 10 mg daily for 5 to 10 days), the test is positive. This indicates that the endometrium has been primed by estrogen and that the outflow tract is functioning. No response indicates hypothalamic-pituitary dysfunction, anatomic obstruction, or ovarian failure.


30 What are some of the causes of amenorrhea in adolescents?

Causes of amenorrhea in adolescents include pregnancy, contraceptive use, stress, chronic illness, iatrogenic (i.e., medications, chemotherapy), disordered eating (e.g., anorexia nervosa), female athlete triad, anatomic anomalies (e.g., imperforate hymen, vaginal septum, uterine or vaginal agenesis), and endocrinologic causes. Endocrine disorders that can result in amenorrhea include hypothalamic/pituitary dysfunction, ovarian pathology, thyroid abnormalities, adrenal abnormalities, androgen insensitivity syndrome, and polycystic ovarian syndrome (PCOS).


Talib HJ, Coupey SM: Excessive uterine bleeding, Adolesc Med State Art Rev 23:53–72, 2012.



31 How do you define the different types of “rrhagias”?

• Menorrhagia: large quantity of bleeding

• Metrorrhagia: irregular interval bleeding

• Menometrorrhagia: heavy and irregular bleeding


32 What is the differential diagnosis of heavy menstrual bleeding?

Heavy menstrual bleeding, also sometimes referred to as abnormal uterine or vaginal bleeding, was formerly called dysfunctional uterine bleeding (DUB). This is usually caused by anovulation secondary to an immature hypothalalmic-pituitary-ovarian axis. However, the differential diagnosis also includes pregnancy (ectopic, miscarriage), bleeding disorders (such as von Willebrand disease, often with onset of first menstrual cycle and affecting about 1% of the population), pelvic infection (gonorrhea, chlamydia), foreign body/trauma, and endocrinopathies (PCOS, thyroid disease).


33 You see an 18-year-old female who comes to your office complaining of 10 days of heavy menstrual bleeding, including soaking through a pad every 2 hours and passing clots. What are key points in the assessment of this patient?

• Vital signs: look for orthostatic hypotension, tachycardia

• Physical exam:

• Skin for acne, hirsutism, striae consistent with PCOS

• Petechiae/bruising suggestive of a bleeding disorder

• Palpation of abdomen to evaluate for undetected pregnancy

• If sexually active: pelvic/bimanual exam to examine for infection and PID

• Labs: complete blood count (CBC) (assessing for anemia and platelet count), reticulocyte count, TSH, pregnancy test


34 What are the two key clinical features that determine the management of abnormal uterine bleeding?

Hemoglobin concentration (i.e., anemia) and signs of orthostatic hypotension. The more severe the clinical feature, the more urgent and aggressive the management must be, particularly in the setting of acute hemorrhage.


35 How would you treat a patient with heavy menstrual bleeding?

Treatment is based on extent of bleeding. First, it is important to stabilize the endometrium by giving estrogen (hemostasis) and progestin (for endometrial stability). This can be done by using a combined birth control pill. Iron replacement should be given. Consider a blood transfusion if the patient is hemodynamically unstable. An alternative is to use an antifibrinolytic agent such as tranexamic acid to prevent breakdown of blood clots, especially if the patient has a contraindication to estrogen-containing medication.


36 You see a 16-year-old overweight female who reports having irregular periods, acne, and having to remove hair on her upper lip and chin. What is her most likely diagnosis?

Polycystic ovary syndrome (PCOS), which can affect up to 10% of reproductive age women, is the most likely diagnosis. Symptoms include amenorrhea/oligomenorrhea, hyperandrogenism (hirsutism, acne), overweight/obesity, and polycystic ovaries on ultrasound. Not all patients with PCOS will have all of these symptoms. Endocrinologic abnormalities may include insulin resistance (with elevated blood insulin levels), elevated LH/FSH ratios, and elevated free and total testosterone. It is important to rule out other causes of symptoms by obtaining DHEA-S (marked elevation suggests a possible adrenal tumor), TSH, prolactin (elevation suggests a possible pituitary tumor), and a morning 17-hydroxyprogesterone (to rule-out late-onset congenital adrenal hyperplasia). Long-term risks and sequelae of PCOS include infertility, endometrial cancer, metabolic syndrome, and diabetes.


37 How common is dysmenorrhea?

Up to 90% of adolescents are affected by primary dysmenorrhea (pain during menses). The condition remains the single greatest cause of lost school hours in females. However, fewer than 15% of teenage females with dysmenorrhea will seek medical care, so it is important to screen for the problem. Most cases are primary, but about 10% of patients with severe dysmenorrhea symptoms will have uterine or pelvic abnormalities, such as endometriosis.


Harel Z: Dysmenorrhea in adolescents and young adults: an update on pharmacological treatments and management strategies, Expert Opin Pharmacother 13:2157–2170, 2012.



38 Does dysmenorrhea occur more commonly in early or late adolescence?

Dysmenorrhea occurs almost entirely with ovulatory cycles due to prostaglandin release. Menstrual periods shortly after the onset of menarche are usually anovulatory. With the establishment of more regular ovulatory cycles after 2 to 3 years, primary dysmenorrhea becomes more likely.


39 What is the difference between primary and secondary dysmenorrhea?

Primary dysmenorrhea, also called functional dysmenorrhea, is pain in the absence of pelvic disease. This usually presents in the second to third year after menarche; occurs with ovulatory cycles due to prostaglandin release and uterine hyperactivity; and may be associated with nausea, vomiting, and/or diarrhea. Pain is usually in the lower abdomen, back, or upper thighs.

Secondary dysmenorrhea is dysmenorrhea due to a pathologic process. Some of these processes include endometriosis (endometrial tissue outside the uterus), pelvic infections, intrauterine device (IUD)-related pain (specifically from the nonhormonal copper IUD), pregnancy (either pregnancy-related bleeding or complication such as miscarriage), and genital tract anomalies (especially if dysmenorrhea has been present since menarche).


Gray SH: Menstrual disorders, Pediatr Rev 34:6–17, 2013.



40 What two classes of medications are most commonly used for dysmenorrhea?

• Nonsteroidal anti-inflammatory drugs (NSAIDs): These limit local prostaglandin production. Naproxen or ibuprofen may be effective in up to 80% of patients.

• Hormonal therapies: Oral contraceptives act by reducing endometrial growth, which limits the total production of endometrial prostaglandin. Ovulation is suppressed, which also minimizes pain. A combined estrogen-progestin pill is preferred. Improvement may not be seen for up to 3 months.


41 What is a common cause of chronic pelvic pain in adolescents without a history of pelvic inflammatory disease (PID)?

Endometriosis. This condition results from the implantation of endometrial tissue in areas of the peritoneum outside the uterine cavity. It is reported in 25% to 38% of adolescents with chronic pelvic pain. The pain can be noncyclic (may occur with intercourse or defecation) or cyclic (often most severe just before menses, and dysmenorrhea is common). Studies show that endometriosis can be diagnosed in 50% to 70% of patients with dysmenorrhea who do not respond to NSAIDs. Definitive diagnosis is made by laparoscopy and biopsy. Therapy can be surgical (e.g., excision, coagulation, laser vaporization) and/or medical (e.g., gonadotropin-releasing hormone analogues [GnRHa], combination oral contraceptives, medroxyprogesterone acetate).


Hickey M, Ballard K, Farquhar C: Endometriosis, BMJ 348:1752, 2014.



42 What is the peak age for ovarian torsion?

National data reveal that almost 90% of those with ovarian torsion are > 11 years old, with a mean age of 14.5 years and an estimated incidence of approximately 5 per 100,000 females aged 1 to 20 years old. A pubertal peak of ovarian torsion is thought to be due to the increasing likelihood of the development of ovarian cysts by the maturing reproductive hormonal axis. These cysts then act as lead points for torsion. Ovarian torsion should be considered in the evaluation of abdominal pain in an adolescent.


Guthrie BD, Adler MD, Powell EC: Incidence and trends of pediatric ovarian torsion hospitalizations in the United States, 2000-2006, Pediatrics 125:532–538, 2010.



43 In what setting should ectopic pregnancy be suspected?

Amenorrhea with unilateral abdominal or pelvic pain, irregular vaginal bleeding, and a positive pregnancy test is indicative of ectopic pregnancy until proven otherwise. A teenager with a ruptured ectopic pregnancy can present with features of shock (hypotension, tachycardia) and rebound tenderness. Sequential hCG levels can help with differentiating an ectopic from an intrauterine pregnancy. For a viable intrauterine pregnancy, the doubling time of hCG levels is about 48 hours; in ectopic pregnancy, there is usually a significant lag. Other causes of lag include missed abortion and spontaneous abortion. Ultrasound is the first-line imaging modality for diagnosis. Laparoscopy may be necessary if the diagnosis remains unclear.


Barnhart KT: Ectopic pregnancy, N Engl J Med 361:379–387, 2009.



Key Points

Menstrual Disorders

1. Consider von Willebrand disease for abnormally heavy bleeding at menarche or unusually long menstrual periods.

2. Irregular menstrual bleeding patterns are common in early adolescence because regular ovulatory menstrual cycles typically do not develop for 2 to 3 years after the onset of menarche. If irregularity continues > 2 years after menarche, consider a workup for PCOS or other causes.

3. Always consider pregnancy in a patient with secondary amenorrhea.

4. Signs of androgen excess (hirsutism and/or acne) in the setting of menstrual irregularities suggest polycystic ovarian syndrome.

5. Ask about dysmenorrhea; it affects > 50% of teenage girls and causes considerable school absence.

PCOS, Polycystic ovarian syndrome.



Obesity





44 What is the body mass index (BMI)?

BMI = (weight [kg]/height [m2]). BMI is an indicator of body fat, is age and sex-specific, and is recommended by the Centers for Disease Control and Prevention (CDC) as the main screening tool for obesity. When plotted on standard charts for age and gender, a BMI from the 85th to 95th percentile indicates “overweight” and a BMI > 95th percentile indicates “obese.” Data from 2011 to 2012 show that among 12- to 19-year-olds, 35% are overweight, and 21% are obese. BMI growth charts for age and gender are available at http://www.cdc.gov/growthcharts/.


Centers for Disease Control: http://www.cdc.gov/growthcharts/. Growth charts accessed on Dec. 3, 2014.

Ogden CL, Carroll MD, Kit BK, et al: Prevalence of childhood and adult obesity in the United States, 2011-2012, JAMA 311:806–814, 2014.

Endocrine Society: http://obesityinamerica.org. Accessed on Mar 19, 2015.



45 How predictive is early childhood obesity of later adolescent obesity?

An overweight 5-year-old is 4 times as likely to be an overweight teenager, which highlights the importance of addressing obesity at an early age.


Cunningham SA, Kramer MR, Narayan KMV: Incidence of childhood obesity in the United States, N Engl J Med 370:403–411, 2014.



46 What are some of the health risk factors related to obesity?

A variety of physical, social, and emotional potential problems are involved (Fig. 1-2).

[image: f01-02-9780323310307]
Figure 1-2 Complications of adolescent obesity. DVT/PE, Deep vein thrombosis/pulmonary embolism; GYN, gynecologic; (From Slap GB: Adolescent Medicine: The Requisites in Pediatrics. Philadelphia, 2011, Elsevier Mosby, p 67.).



47 What variety of factors may contribute to obesity?

Both genetic and environmental factors are associated with obesity in most cases. Endocrine disorders and genetic syndromes leading to obesity are uncommon. An emerging area of interest is epigenetics, which is defined as the study of heritable changes in gene expression that occur without a change in the deoxyribonucleic acid (DNA) sequence. Epigenetic mechanisms would include alterations in DNA methylation, histone modifications, or other epigenetically related processes that might increase susceptibility to weight gain.

• Genetic factors may explain the variance of fat distribution and metabolism rate.

• Genetic syndromes include Prader-Willi, Cohen, and Bardet-Biedl syndromes and are rare.

• Environmental factors include increased caloric intake and decreased physical activity.

• Psychological disordered eating may result in obesity.

• Endocrine causes such as hypothyroidism, Cushing's syndrome, and growth hormone deficiency are rare.


Marinez JA, Milagro FI, Claycombe KJ, et al: Epigenetics in adipose tissue, obesity, weight loss and diabetes, Adv Nutr 5:71–81, 2014.

Martos-Moreno GA, Vincente Barrios, Munoz-Calvo, et al: Principles and pitfalls in the differential diagnosis and management of childhood obesity, Adv Nutr 5:2995–3055, 2014.



48 What features on physical examination are particularly important in the evaluation of the obese patient?

• Blood pressure (hypertension)

• Acanthosis nigricans (type 2 diabetes)

• Hirsutism (polycystic ovarian syndrome)

• Thyroid (goiter, possible hypothyroidism)

• Right upper quadrant (RUQ) tenderness (gallbladder disease)

• Striae (Cushing syndrome)

• Tonsils (hypertrophy; potential for obstructive sleep apnea)

• Facial dysmorphic features (evidence of genetic syndrome)

• Limited hip range of motion (slipped capital femoral epiphysis)

• Small hands and feet, cryptorchidism (Prader-Willi syndrome)

• Lower-leg bowing (Blount disease)


49 How does sleep affect weight?

Lack of sleep increases the risk of obesity, and with each hour of sleep lost, the odds of becoming obese increase. People who sleep fewer hours also seem to prefer eating foods that are higher in calories and carbohydrates, which can lead to overeating, weight gain, and obesity. Sleep helps maintain a healthy balance of the hormones that regulate hunger (ghrelin) or satiety (leptin). Insufficient sleep causes levels of ghrelin to increase and levels of leptin to decrease. Sleep also affects the body’s response to insulin and lack of sleep results in a higher than normal blood glucose level, increasing the risk for diabetes.


National Institutes of Health: “What causes overweight and obesity?” Accessed at http://www.nhlbi.nih.gov/health/health-topics/topics/obe/causes.html on Oct. 1, 2014.



50 What are the diagnostic criteria for the metabolic syndrome?

For children age 10 or older, metabolic syndrome can be diagnosed by abdominal obesity (using waist circumference percentiles > 90%) and the presence of two or more other clinical features: triglycerides > 150 mg/dL, HDL < 40 mg/dL, BP systolic ≥ 130/diastolic ≥ 85 mm Hg, and known type 2 diabetes or elevated glucose.


Zimmer P, Alberti KG, Kaufman F, et al: The metabolic syndrome in children and adolescents—an IDF consensus report, Pediatr Diabetes 8:299–306, 2007.



51 Why is a short obese 11-year-old of more clinical concern than a tall obese 11-year-old?

Being overweight is associated with an advanced skeletal age in preadolescents and younger adolescents, and thus, increased height compared with nonobese peers. Therefore, you expect them to be taller. Short stature in an obese 11-year-old could be a sign of possible endocrine disease.


52 What are some key points when discussing weight reduction counseling and management with a teenager?

It is important to assess current diet history, encourage healthy dietary practices, and identify problem areas and behaviors. Providers should:

• Help the adolescent set small attainable goals

• Discourage the use of food as reward/comfort and avoid emotional eating

• Encourage physical activity

• Encourage family mealtimes; involve the family to help modify behaviors and lifestyle

• Limit screen-time, including TV, videogames, Internet, and cell phone use when not related to school work, and discourage a TV in the teen’s bedroom


Centers for Disease Control and Prevention: “How much physical activity do children need? Accessed at http://www.cdc.gov/physicalactivity/everyone/guidelines/children.html on October 1, 2014.



53 What are the indications for bariatric surgery in adolescents?

Surgery can be considered when adolescents have a BMI ≥ 35 kg/m2 with a severe comorbid condition (i.e., type 2 diabetes mellitus, severe obstructive sleep apnea (OSA), pseudotumor cerebri, or severe steatohepatitis) or a BMI > 40 kg/m2 with mild comorbidities (mild OSA, hypertension, insulin resistance, dyslipidemia, impaired quality of life). The patient must be Tanner stage IV or V; have completed at least 95% of skeletal maturity; be able to understand diet and lifestyle changes after surgery; and have evidence of mature decision making, social support, and motivation to comply with preoperative and postoperative treatments. Many experts also recommend that before surgery a patient should have failed sustained organized efforts through lifestyle intervention to lose weight. Assent from the adolescent should always be obtained separately from the parents to avoid coercion.


Black JA, White B, Viner RM, et al: Bariatric surgery for obese children and adolescents: a systematic review and meta-analysis, Obes Rev 14: 634–644, 2013.

Apovian CM, Baker C, Ludwig DS, et al: Best practice guidelines in pediatric/adolescent weight loss surgery, Obes Research 13: 274–282, 2005.



Key Points

Obesity

1. Obesity is the most common chronic condition in children.

2. With obesity and short stature, think thyroid abnormalities and evaluate thyroid-stimulating hormone and T4 levels.

3. Only 5% of obese children have an identifiable underlying pathologic cause.

4. If a child is at risk as a result of family history, the earlier the modifications (e.g., limiting television time, encouraging exercise, and healthy diet), the better.

5. Keep weight reduction or stabilization goals reasonable; if too unrealistic, discouragement and weight cycling are more likely.



Sexual development





54 What is Tanner staging for boys?

In 1969 and 1970, Dr. James Tanner categorized the progression of stages of puberty, (Table 1-1). It is now commonly referred to as sexual maturity rating (SMR) staging of sexual development. Separate scales define staging for males based on pubic hair and genital appearance. Of note, the limitation of this rating system is that it relies only on visual inspection. Accurate staging requires palpation for assessment of testicular volume.


Table 1-1

Tanner Staging for Boys

	Stage	Description
	Pubic Hair
	I	None
	II	Countable; straight; increased pigmentation and length; primarily at base of penis
	III	Darker; begins to curl; increased quantity
	IV	Increased quantity; coarser texture; covers most of pubic area
	V	Adult distribution; spread to medial thighs and lower abdomen
	Genital Development
	I	Prepubertal
	II	Testicular enlargement (> 4 mL volume); slight rugation of scrotum
	III	Further testicular enlargement; penile lengthening begins
	IV	Testicular enlargement continues; increased rugation of scrotum; increased penile breadth
	V	Adult




[image: t0010]




55 What is the normal progression of sexual development and growth for boys during puberty?

Nearly all boys begin puberty with testicular enlargement. This is followed in about 1 to 1.5 years by pubic hair and then about 12 months later by phallic enlargement. For boys, puberty lasts an average of 3.5 years and begins an average of 2 years later than it does in girls (Fig. 1-3).

[image: f01-03-9780323310307]
Figure 1-3 Summary of pubertal development in boys. (From Rosen DS: Physiologic growth and development during adolescence, Pediatr Rev 25:194–200, 2004.)



56 What are the ranges of normal in the stages of pubertal development in girls?

Tanner divided pubertal development in girls according to pubic hair and breast development (Table 1-2).


Table 1-2

Tanner Stages for Girls

	Stage	Description
	Pubic Hair
	I	None
	II	Countable; straight; increased pigmentation and length; primarily on medial border of labia
	III	Darker; begins to curl; increased quantity on mons pubis
	IV	Increased quantity; coarser texture; labia and mons well covered
	V	Adult distribution; with feminine triangle and spread to medial thighs
	Breast Development
	I	Prepubertal
	II	Breast bud present; increased areolar size
	III	Further enlargement of breast; no secondary contour
	IV	Areolar area forms secondary mound on breast contour
	V	Mature; areolar area is part of breast contour; nipple projects




[image: t0015]




57 What is the normal progression of sexual development and growth for girls during puberty?

The majority of girls typically begin puberty with thelarche, or breast development. The appearance of breast buds may initially be asymmetric. Pubic hair usually starts to appear 1 to 1.5 years later, although this may occur first or simultaneously in some girls. In about 15% of girls, axillary hair may appear first. Menarche usually occurs about 18 to 24 months after the onset of breast development. For girls, the duration of puberty is about 4.5 years, which is longer than that for boys (Fig. 1-4).

[image: f01-04-9780323310307]
Figure 1-4 Summary of pubertal development in girls. (From Rosen DS: Physiologic growth and development during adolescence, Pediatr Rev 25:198, 2004.)



58 Has the age of menarche declined in the United States during the century?

Survey data of women over the last several decades indicate a general decline in age over this time period for the initiation of puberty by about 15 months for black girls, 12 months for Mexican-American girls, and 10 months for white girls. A variety of factors may be contributing, including environmental (dietary changes and increasing obesity), socioeconomic, and genetic. Currently the average age of menarche is 12.6 years in white girls and 12.1 years in black girls of normal weight, and Mexican-American girls falling intermediate to this range.


McDowell MA, Brody DJ, Hughes JP: Has age at menarche changed? Results from the National Health and Nutrition Examination Survey (NHANES), J Adolesc Health 40:227–231, 2007.



59 When do boys develop the ability to reproduce?

The average age of spermarche (as demonstrated by the presence of spermatozoa in the first morning urine) is 13.3 years or at Tanner stage (SMR) 3. Unlike what occurs in girls (in whom menarche follows the peak height velocity), in boys, spermarche occurs before the growth spurt. Ejaculation usually occurs by Tanner stage (SMR) 4.


60 How is delayed puberty defined?

Delayed puberty is defined as the absence of testicular enlargement (> 4 cm) in boys and absence of breast development in girls at an age that is 2 to 2.5 standard deviations later than the population mean. This has traditionally been defined as age 14 years in boys and age 13 in girls, but given downward trends in pubertal timing in the United States and racial and ethnic disparities, some experts have advocated for younger age cutoffs.


Palmert MR, Dunkel L: Delayed puberty, N Engl J Med 366:443, 2012.



61 Why should the sense of smell be tested in a teenager with delayed puberty?

Kallmann syndrome is characterized by a defect in gonadotropin-releasing hormone [GnRH] with resultant gonadotropin deficiency and hypogonadism. Maldevelopment of the olfactory lobes also occurs, with resultant anosmia or hyposmia. Less commonly, cleft palate, congenital deafness, kidney malformation, pes cavus, and color blindness can co-occur. Boys who have GnRH deficiency often have a small phallus and testes, but physical exam may be significant only for sexual immaturity. Delayed bone age is the only consistent lab finding. These patients require hormonal therapy to achieve puberty and fertility.


62 What is the most common cause of delayed puberty?

Constitutional delay of growth and puberty (CDGP) is the cause of delayed puberty in 70% to 90% of cases, boys more commonly than girls. This is a form of hypogonadotropic hypogonadism in which there is delayed secretion of GnRH and activation of the gonadal axis. Fifty percent to 75% of children with CDGP have a family history of late-onset puberty, which indicates a strong genetic component. Children often are small for their age (5%) but have grown steadily. Bone age is delayed. Once puberty does begin, its progression is normal. Although it is considered a normal variant of growth, there are some consequences to adult height. Once the pubertal growth spurt occurs, its duration and peak height velocity achieved are both reduced, resulting in a reduction in total pubertal height gain.


Frank Graeme. Growth Disorders. In Martin M, Alderman E, Kreipe R, Rosenfeld W, editors: Textbook of Adolescent Health Care. Elk Grove Village, IL, 2011, American Academy of Pediatrics, pp 656–666.



63 What features suggest constitutional delay of puberty?

• Family history of delayed puberty

• Short stature (boys are usually below the 10th percentile for height)

• Slowed growth velocity (4 to 5 cm/year in preadolescent girls and 3.5 to 4.5 cm/year in preadolescent boys) compared with same-age, same-sex peers (8 to 11 cm/year)

• Delayed bone age (from 1.5 to 4 years) compared with chronologic age; bone age is typically 12 to 13.5 years before the onset of puberty

• Normal prepubertal anatomy, sense of smell, and prepubertal LH, FSH levels


64 Which laboratory tests should you consider in a boy or girl with delayed puberty?

If history or physical examination does not suggest an underlying cause (e.g., anorexia nervosa, chronic disease), tests should include LH, FSH, testosterone (male), and bone age. These tests help categorize the condition as hypergonadotropic with increased GnRH, FSH, and LH (implying possible gonadal defects, androgen insensitivity, or enzyme defects) or hypogonadotropic with decreased GnRH and low to normal FSH and LH (implying constitutional delay or primary hypothalamic-pituitary problems). Most cases involve decreased GnRH.


65 What is the most common cause of primary gonadal failure in boys?

Klinefelter syndrome. The frequency of this condition is 1:1000 males. It is characterized in adolescence by gynecomastia and small, firm testes with seminiferous tubule dysgenesis. It is found in more than 80% of XXY males (i.e., males with 47 chromosomes). Onset of puberty is usually not delayed, and testosterone levels are usually adequate to initiate pubertal development. Levels of FSH and LH are elevated in these patients after the onset of puberty.


66 Can puberty be safely accelerated?

In some teenagers—more commonly boys—the constitutional delay in puberty has significant psychological effects. Studies have shown that, in boys, puberty can be accelerated without any compromise in expected adult height. In boys older than 14 years with plasma testosterone levels of less than 10 ng/dL, intramuscular testosterone can be given every 2 to 4 weeks for 4 to 6 months. Treatment for girls who are constitutionally delayed is less well studied. Conjugated estrogen or estradiol for 4 to 6 months has been used in girls older than 13 years without breast buds.


Palmert MR, Dunkel L: Delayed puberty, N Engl J Med 366:443–453, 2012.



67 How do you evaluate a breast lump noted by a teenage girl on self-examination?

Although the incidence of cancerous lesions is extremely low in adolescents, breast lumps do require careful evaluation. Fibrocystic changes (i.e., the proliferation of stromal and epithelial elements, ductal dilation, cyst formation) are common in later adolescence and are characterized by variations in size and tenderness with menstrual periods. Cystic changes will often resolve over 1 to 2 menstrual cycles. Reassurance and observation should be provided. The most common tumor (70% to 95%) is a fibroadenoma, which is a firm, discrete, rubbery, smooth mass that is usually found laterally. This is the most surgically treated or biopsied mass in adolescents. Other causes of masses include lipomas; hematomas; abscesses; simple cysts; and rarely, adenocarcinomas (especially if a bloody nipple discharge is present).

The size, location, and other characteristics of a mass should be documented and reevaluated over the next one to three menstrual periods. A persistent or slowly growing mass should be evaluated with fine-needle aspiration. Ultrasound can be helpful for distinguishing cystic from solid masses. Mammography is a very poor tool for identifying distinct pathologic lesions in teenagers because the breast density of adolescents makes interpretation difficult.


Huppert JS, Zidenberg N: Breast disorders in females. In Slap GB, editor: Adolescent Medicine: The Requisites in Pediatrics. Philadelphia, 2008, Mosby Elsevier, pp 146–151.



68 Should breast self-examination be taught and emphasized for all teenage girls?

Because the incidence of malignancy is very low in this age group, no data support benefits for breast self-examination, and it may cause unnecessary anxiety and testing. Exceptions would be all adolescents with a history of malignancy, those who have had radiation therapy to the chest more than 10 years ago, and adolescents 18 to 21 years old whose mothers carry the BRCA1 or BRCA2 gene.


Huppert JS, Zidenberg N: Breast disorders in females. In Slap GB, editor: Adolescent Medicine: The Requisites in Pediatrics. Philadelphia, 2008, Mosby Elsevier, p 150.



Key Points

Sexual Development

1. If there are no signs of puberty by age 13 in girls and age 14 in boys, evaluate for an underlying medical cause.

2. Most cases of late puberty are constitutional delay.

3. Nearly all boys begin puberty with testicular enlargement; 85% of girls begin puberty with breast enlargement.

4. Following onset, puberty lasts about 4.5 years for girls and 3.5 years for boys.

5. Mean time between the onset of breast development and menarche is slightly more than 2 years.



Sexually transmitted infections





69 How does the prevalence of sexually transmitted infections (STIs) in adolescents compare with that of adults?

Among sexually active people, adolescents have a higher likelihood than adults of being infected with an STI. About 25% of adolescents contract at least one STI by the time of high school graduation. Reinfection is also more common in adolescents. About 40% of the annual incidence of chlamydia or gonorrhea infections occurs in teens previously infected with the causative organism. Many adolescents are reinfected within a few months of the index infection. Reasons for the increased susceptibility in teens include the following:

• Cervical ectropion: Neisseria gonorrhoeae and Chlamydia trachomatis more readily infect columnar epithelium, and the adolescent ectocervix has more of this type of epithelium than does that of an adult.

• Cervical metaplasia in the transformation zone (from columnar to squamous epithelium) is more susceptible to human papillomavirus (HPV) infection.

• There is less frequent use of barrier methods of contraception among this population.

• Adolescents and young adults account for approximately one fourth of new human immunodeficiency virus (HIV) infections in the United States. In general, the number of cases of HIV is increasing among youth ages 13 to 24 years.


70 What is the best way to screen for STIs?

Nucleic acid amplification tests (NAATs), such as polymerase chain reaction or transcription-mediated amplification, are highly sensitive and specific, primarily for chlamydial and gonococcal infections. Advantages of NAATs include more rapid results and less invasiveness. Disadvantages include higher costs and lack of antibiotic sensitivity testing.

The gold standard for STI diagnosis in cases of possible sexual abuse has traditionally been culture. However, as fewer laboratories perform culture tests and more use NAATs for diagnosis, the recommendations are evolving. The American Academy of Pediatrics now recommends the use of NAATs for such evaluations.


Crawford-Jakubiak JC, Committee on Child Abuse and Neglect of the American Academy of Pediatrics: The evaluation of children in the primary care setting when sexual abuse is suspected, Pediatrics 132:e558–e567, 2013.



71 What is the most common STI in sexually active adolescent females?

Among females, the most common STI is HPV infection followed by chlamydial infection.


72 How should we screen for STIs in adolescent females?

For all sexually active females younger than 25 years, the CDC recommends screening annually for chlamydia. High risk adolescent females should also be screened yearly for gonorrhea. Universal screening for HIV is recommended. Screening for syphilis and hepatitis B is on a case-by-case basis. Routine screening for other STIs such as trichomoniasis, herpes simplex virus (HSV), and HPV is not recommended. Risky sexual behaviors should determine screening frequency. Other populations, such as pregnant or HIV-infected adolescent females, may require more thorough evaluation.


CDC: Sexually Transmitted Diseases Treatment Guidelines, 2010, MMWR 59 (No. RR-12), 2010.

Screening for HIV: Clinical Summary of U.S. Preventive Services Task Force, 2013.

AHRQ Publication No. 12-05173-EF-4: Accessed at http://www.uspreventiveservicestaskforce.org/uspstf13/hiv/hivfinalrs.htmon Dec. 3, 2014.



73 How should we screen for STIs in adolescent males?

National recommendations for STI screening among sexually active heterosexual males have not yet been officially determined. Annual gonorrhea and chlamydia screening


74 Are pelvic examinations with specula always required to obtain specimens for STI diagnosis in teenagers?











75 Which STI is most closely linked to cervical cancer?






76 What are the manifestations of HPV infection?



77 When are Pap smears indicated in teenagers?






78 Describe the appearance of condylomata acuminata


[image: f01-05-9780323310307]



79 What is the natural history of genital warts?



80 What is the typical presentation of chlamydial genital infections in both female and male teenagers?






81 What is the typical appearance of N. gonorrhoeae on Gram stain?


[image: f01-06-9780323310307]



82 What are the minimal criteria for the diagnosis of PID?






83 What additional criteria support the diagnosis of PID?











84 Which adolescents with PID should be hospitalized for intravenous antibiotics?














85 What are the common causative pathogens for PID?



86 A sexually active 17-year-old girl with adnexal and RUQ tenderness probably has what condition?



87 What are the sequelae of PID?












88 How are the genital ulcer syndromes differentiated?












89 What are risk factors for the acquisition of genital ulcer disease?










90 What are the main differences between HSV-1 and HSV-2?






91 How do recurrent episodes of genital herpes simplex infections compare with the primary episode?











92 How are the three most common causes of postpubertal vaginitis clinically distinguished?





93 How does the vaginal pH help determine the cause of a vaginal discharge?



94 How does evaluation of the vaginal discharge help identify the etiology?












95 How is trichomoniasis diagnosed?


[image: f01-07-9780323310307]






96 If a patient is receiving a standard treatment for a trichomonal infection, why should alcohol be avoided?



97 What are “clue cells"?


[image: f01-08-9780323310307]



98 What is the etiology of bacterial vaginosis?



99 What are the criteria for the diagnosis of bacterial vaginosis?










100 What is expedited partner therapy?



101 What are CDC treatment recommendations for common STIs?























Substance abuse





102 What are the categories of abused drugs?













103 What is the CRAFFT screen?












104 What are characteristic physical signs of illicit drug use?















105 Should an adolescent be screened for drug abuse without his or her consent?






106 How long do illicit drugs remain detectable in urine specimens?




	Alcohol	7-12 hours
	Amphetamines	1-3 days
	Barbiturates (short acting)	4-6 days
	Benzodiazepines (short acting)	1 day
	Cocaine	1-3 days
	Heroin	< 24 hours up to 1-2 days
	Marijuana	1-3 days for single use; 3-5 weeks after last use for chronic smoker
	Methadone	1-7 days
	Morphine	1-2 days
	Oxycodone	2-4 days
	Phencyclidine	2-8 days for casual use; several weeks for chronic use







107 What is the genetic predisposition for alcoholism?



108 What are other individual risk factors for alcohol abuse?



109 Which type of substance abuse is more common in younger adolescents than older adolescents?



110 What is the leading cause of fatality related to inhalant abuse?







111 What are the toxicities of chronic marijuana use?





112 Is marijuana a “gateway” drug?






113 What performance-enhancing drugs are used by teenagers?






114 What are the potential side effects of anabolic steroids?




	Endocrine	In males—testicular atrophy, oligospermia, gynecomastia
		In females—amenorrhea, breast atrophy, clitoromegaly
	Musculoskeletal	Premature epiphyseal closure
	Dermatologic	Acne, hirsutism, striae, male pattern baldness
	Hepatic	Impaired excretory function with cholestatic jaundice, elevated liver function test results, peliosis hepatis (a form of hepatitis in which hepatic lobules have microscopic pools of blood), benign and malignant tumors
	Cardiovascular	Hypertension, decreased high-density lipoprotein, thrombosis
	Psychological	Aggressive behavior, mood swings, depression







115 When does cigarette smoking begin?






116 What are the main reasons that cigarette smoking begins?









117 What are the risks of chewing tobacco?






118 What are the risks of E-cigarette use among adolescents?



119 What are the 5 “A’s” of smoking cessation counseling?











120 Are tattoos a tip-off to high-risk behaviors?








Teenage male disorders





121 How common is gynecomastia in teenage boys?







122 Why does gynecomastia occur so commonly in young teenage boys?



123 Which boys with gynecomastia warrant further evaluation?







124 What are the clinical manifestations of testicular torsion?



125 When is testicular torsion likely to occur?






126 How is testicular torsion diagnosed?



127 How is testicular torsion treated?






128 If complete testicular torsion has occurred, how long is it before irreversible changes develop?



129 How is testicular torsion clinically differentiated from other causes of the acute painful scrotum?









130 How does the Prehn sign help distinguish between epididymitis and testicular torsion?



131 What is the most frequent solid cancer in older adolescent males?






132 What is the significance of a varicocele in a teenager?



133 Which varicoceles warrant surgical intervention?











134 On which side do varicoceles more commonly occur?



135 What is the difference between phimosis and paraphimosis?




136 What are pearly penile papules and should a teen worry about them?






Teenage pregnancy and contraception





137 What are trends in teenage pregnancy in the United States?






138 What factors make it more likely that a teenager will become pregnant?














139 If a teenager has been pregnant once, how likely is she to become pregnant again during her teenage years?






140 What are the risks for infants of teenage mothers?






141 How soon after conception will a urine pregnancy test become positive?






142 Which contraceptive methods are appropriate for adolescents?










143 What are contraindications to the use of estrogen-containing contraceptive methods?
















144 How likely are teenagers to use contraception?



145 Is a pelvic examination mandatory before starting a patient on contraception?






146 What oral treatment is most commonly used for emergency postcoital contraception?






Teenage suicide





147 What is the main predictor of suicidal ideation in teenagers?







148 How often do adolescents attempt suicide in the United States?






149 Who are more likely to attempt suicide, males or females?



150 Which adolescents are at increased risk for suicide?






















151 Is a 16-year-old female able to give consent for treatment of a sexually transmitted infection (STI) in most states?



152 What drugs are associated with gynecomastia?











153 What is the Maudsley Method for treating anorexia nervosa?



154 If a teenager has infectious mononucleosis (IM), how likely is she to develop chronic fatigue syndrome (CFS)?






155 What is binge eating disorder?













156 A teenage girl develops migratory polyarthritis, fever, and scattered petechial lesions several days before menses. What condition should be suspected?



157 How is the diagnosis of PID definitively made?








158 What are the two subtypes of anorexia nervosa?



159 What hormonal abnormalities may be seen in anorexia nervosa?




160 How is the diagnosis of bulimia nervosa made?








161 What modalities are used to treat eating disorders?







162 How should a very anemic teenager with abnormal uterine bleeding and orthostatic signs be managed?












163 How effective is treatment for bacterial vaginosis?



164 Why do more ovarian torsions occur on the right than the left?






165 Is ultrasonography typically diagnostic in the setting of ovarian torsion?
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