Block 3/4: Endo/Metab Board Review: Q & A
1. Of the following growth curves (see powerpoint), the one MOST likely to be associated with familial short stature in a boy who had a birthweight of 3.3 kg is

A. Item Q1A

B. Item Q1B

C. Item Q1C

D. Item Q1D

E. Item Q1E
Preferred Response: A

Children who are born relatively large but are destined to have short stature as adults because they come from short families (familial short stature) generally show a shift in growth percentiles so that by the time they are 2 years of age, they are growing at a steady rate and their height percentile is appropriate for their family. They mature at a normal time and achieve short normal adult stature after reaching full maturation, as in growth chart A. Some affected children have idiopathic short stature and some may have a known single gene mutation leading to short stature.

Growth charts B, C, and D show the progress of children who have growth attenuation or arrest occurring or persisting past the second year. Such children likely have serious underlying illnesses interfering with linear growth. An examination of weight for age might be helpful in assessing the cause of the growth attenuation. For example, a child who has celiac disease would be underweight and often experience weight loss before slowing in growth, while a child who has hypothyroidism would have a normal weight or be overweight for age, but have marked growth attenuation.
Growth chart E shows a continuation of growth with a growth spurt after other boys have reached adult height. A period of slowdown or attenuation in growth rate is documented just before the pubertal growth spurt, which may be relatively prolonged if puberty is late. This pattern is seen in delayed adolescence, and it can be associated with relative short stature during childhood and a normal adult height.
2.  A 13-year-old girl who has just moved to the United States from Brazil comes to your office because her mother is worried that she is not "developing yet." On physical examination, her height is 50 inches, and she has a triangular face, a low hairline, high-arched palate, and a shield-shaped chest. Breast tissue is not visible or palpable, but there is Sexual Maturity Rating 3 pubic hair. You obtain bone age radiography and a karyotype and measure serum luteinizing hormone and follicle-stimulating hormone.

Of the following, the MOST appropriate additional laboratory measurement is

A. adrenocorticotropic hormone

B. prolactin

C. 17-hydroxyprogesterone

D. testosterone

E. thyroid-stimulating hormone

Preferred Response: E

The clinical findings described for the girl in the vignette are characteristic of Turner syndrome (gonadal dysgenesis) associated with an abnormality of one X chromosome. Girls who have this disorder usually are short (mean adult height, approximately 55 inches without growth hormone treatment); have poorly developed ovaries; and often have dysmorphisms, including a triangular facies, low hairline, high-arched palate, hypoplastic nipples, and an increased carrying angle. They may have left heart disorders such as coarctation of the aorta as well as horseshoe kidney or other renal malformations.

Initial screening studies to diagnose Turner syndrome include a karyotype and measurement of luteinizing hormone (LH) and follicle-stimulating hormone (FSH). Most girls who have Turner syndrome do not initiate normal puberty. Concentrations of LH and FSH rise as they reach pubertal age range because they have ovarian failure. Although concentrations of estradiol and other estrogens are low, clinical estradiol assays are not designed to provide accurate values in the low-normal range expected in early puberty. Therefore, physical findings such as breast development are a better marker of estrogen effect than measurements of estrogen.

Adolescents who have Turner syndrome are at higher risk of developing chronic lymphocytic thyroiditis and hypothyroidism than the general population. Approximately 20% of affected adolescent girls have antibody-positive autoimmune chronic lymphocytic thyroiditis, and 5% to 10% develop overt hypothyroidism. Accordingly, measurement of thyroid-stimulating hormone is an appropriate laboratory test for patients such as the girl described in the vignette.  An elevated value indicates primary hypothyroidism and the need for confirmatory assessment of free thyroxine and antithyroid antibodies (thyroperoxidase, antimicrosomal, or antithyroglobulin).

Abnormalities of the hypothalamic-pituitary-adrenal axis are unusual in patients who have Turner syndrome. Therefore, measurement of adrenocorticotropic hormone is not useful.  Measurement of prolactin would be useful if the girl had a pituitary or hypothalamic problem, but her clinical findings strongly point to Turner syndrome. A 17-hydroxyprogesterone value would be elevated in the presence of an adrenal biosynthetic defect leading to the development of the most common form of congenital adrenal hyperplasia (cyp21 or 21-hydroxylase deficiency) as well as some of the less common disorders of adrenal biosynthesis. Measuring testosterone would be reasonable if there were evidence of inappropriate masculinization, such as clitoromegaly and a growth spurt. Some girls who have Turner syndrome have functioning Y chromosomal DNA and could have androgenization, but this is unusual. The presence of Y chromosomal DNA does increase the risk of gonadal malignancy, and girls who have significant

Y chromosomal DNA on testing often require prophylactic gonadectomy.
3.  You are called to the emergency department to evaluate a 5-month-old boy who has new-onset seizures. On physical examination, you note that he is thin and has marked hepatomegaly. The mother tells you that he has been irritable the past several mornings when he awakened from a full night’s sleep. This morning, she found him seizing in his crib and called 911. Laboratory tests performed on specimens taken prior to starting intravenous fluids reveal hypoglycemia, lactic acidosis, hyperuricemia, and hyperlipidemia. You suspect a diagnosis of glycogen storage disease.

Of the following, the MOST appropriate long-term management of this disorder includes

A. coenzyme Q10 administration

B. oral administration of cornstarch

C. oral carnitine supplementation

D. protein restriction

E. restriction of long-chain fats

Preferred Response: B

The hepatomegaly, severe fasting hypoglycemia, lactic acidosis, hyperuricemia, hyperlipidemia, and ketonuria described for the thin child in the vignette are most consistent with glycogen storage disease type I (GSD I) (von Gierke disease). GSD I is an autosomal recessive disorder resulting from deficiency of the enzyme glucose-6-phosphatase, and it is the most serious of all the hepatic glycogenoses.
The laboratory findings result from complete blockage of the release of glycogen. Affected children typically have massive hepatomegaly without splenomegaly on physical examination, and they may have a wasted appearance. Kidneys are enlarged and may be palpable on examination. Parents may give a history of irritability and pallor, especially prior to feedings (after fasting). Some of the children develop seizures.
The mainstays of treatment for GSD I are the avoidance of fasting and frequent administration of free glucose. The approaches that have been most successful include continuous nocturnal nasogastric or gastrostomy feedings or administration of uncooked cornstarch every 4 hours during sleep or other times of fasting. Maintenance of euglycemia reverses clinical and biochemical abnormalities in most patients.

Coenzyme Q often is administered to individuals who have mitochondrial disorders and is of unclear benefit, but it plays no role in the management of GSD I. Similarly, carnitine supplementation and protein and long-chain fat restrictions are of no benefit in GSD I.

The management of disorders of carbohydrate metabolism, regardless of their cause, is aimed at ensuring the availability of energy for cellular metabolism without compromising necessary fat and protein stores. This requires frequent delivery of carbohydrates, and gastrostomy tube placement or venous access may be necessary to ensure success.
4.  During the health supervision visit of a 5-year-old girl, you notice pubic hair (Sexual Maturity Rating 3). Her height is at the 75th percentile and weight is at the 95th percentile. She has no acne or clitoromegaly. Her mother tells you the girl developed an adult body odor around 8 months ago, and the mother noticed the pubic hair about 6 months ago. She adds that the pubic hair is a little more noticeable now than when she first saw it.

Of the following, the MOST important initial screening study is

A. bone age radiograph

B. measurement of dehydroepiandrosterone sulfate (DHEA-S)

C. measurement of 17-hydroxyprogesterone

D. measurement of testosterone

E. pelvic and abdominal ultrasonography

Preferred Response: A

Early adrenal puberty (adrenarche) is the usual reason for slow development of pubic and axillary hair without evidence of rapid masculinization (increased growth rate, clitoral enlargement, acne) in children older than 4 years of age. The growth rate is stable in such children, and the only signs of masculinization are usually adult body odor followed by increased pubic and axillary hair, as described for the girl in the vignette. 
The first step in evaluation of such children is to determine their bone age. The bone age rarely is more than 1 year advanced beyond chronologic age, and if bone radiographs document that fact, usually only clinical follow-up is necessary.
If measured, dehydroepiandrosterone sulfate (DHEA-S) concentrations are somewhat elevated in children experiencing early adrenal puberty, but this is not an abnormal finding in children older than age 4 years. The adrenarchal increase in DHEA-S commences between 4 and 6 years. Testosterone concentrations are low and are unmeasurable with present commercial assays. However, because many laboratory assays are unstable in the low ranges, a report of a low measurable testosterone value that is within the limit of error for the laboratory assay can be alarming.
If the bone age radiograph is advanced more than 1 year beyond chronologic age, there is a possibility that the patient may have late-onset congenital adrenal hyperplasia (CAH). This condition is caused most commonly by mild 21-hydroxylase deficiency and is associated with an elevated 17-hydroxyprogesterone value either at baseline or following adrenocorticotropic hormone (ACTH) stimulation. Because blood-drawing itself may provoke ACTH release and, therefore, adrenal stimulation, if an unstimulated 17-hydroxyprogesterone value is only modestly elevated, an ACTH stimulation test is needed to rule out CAH. Therefore, many endocrinologists prefer obtaining an ACTH test as the next study if bone age is advanced in children who have premature adrenarche. At this time, a serum testosterone measurement also may be obtained.
Ultrasonographic studies of the adrenals and ovaries might reveal an androgen-producing tumor, but this usually is accompanied by more obvious signs of virilization than described for the child in the vignette and could include clitoromegaly, acne, and rapid growth.  Ultrasonography of the adrenals is not useful in the diagnosis of CAH.

Premature adrenarche is more common in overweight children and may be associated with insulin resistance. It may be a harbinger of polycystic ovary syndrome in some adolescent girls.
5.  A mother brings in her 7-year-old daughter because she is worried that the little girl will go through puberty too early. The woman tells you that she reached menarche at 9 years of age, and this was a difficult experience. The child’s father, on the other hand, had his growth spurt at the end of high school.

Of the following, this girl is MOST likely to have early menarche if the physical examination reveals

A. a body mass index greater than the 85th percentile

B. adult body odor

C. breast tissue

D. facial acne

E. pubic hair

Preferred Response: C

Age at puberty has a heritable component. In some families, the inheritance may be autosomal dominant; in others, it seems polygenic. A 7-year-old girl whose mother reached menarche at an early age and whose father was delayed in puberty, as described in the vignette, could have either early or late puberty. However, early menarche at, for example, 9 years of age, would be associated with some signs of breast development (thelarche) by 7 years of age.

Higher body mass index is associated with early puberty in girls, but not in boys. Adult body odor, pubic hair, and acne are all signs of adrenal puberty (adrenarche or pubarche). This occurs more or less independently of gonadal puberty, which, in girls, is identified clinically by the beginning of breast budding (thelarche).

6.  A 15-year-old girl comes to your office because she never has had a menstrual period. She has no chronic illnesses and is active playing softball once a week. Her mother and sister both had menarche at age 13 years. On physical examination, she is at the 15th percentile for height and weight and has no hirsutism or acne, no breast development, and Sexual Maturity Rating 3 pubic hair development.

Of the following, the MOST appropriate initial laboratory evaluations are

A. antiovarian antibody and antithyroid antibody concentrations

B. follicle-stimulating hormone concentration and karyotype

C. progesterone and 17-hydroxyprogesterone concentrations

D. testosterone and androstenedione concentrations

E. thyroid-stimulating hormone and thyroxine concentrations

Preferred Response: B

Among Americans, 95% to 97% of females reach menarche by 16 years of age and 98% by 18 years of age. About two thirds of young women reach menarche at Sexual Maturity Rating (SMR) 4, 5% attain menarche at SMR 2, 25% at SMR 3, and 10% at SMR 5. Primary amenorrhea is defined as having no menstrual period by the age of 16 years. In evaluating primary amenorrhea, the clinician needs to determine if there is a hypothalamic-pituitary-ovarian axis abnormality or a genital anomaly (eg, imperforate hymen or agenesis of the vagina, cervix, or uterus).

The patient described in the vignette has primary amenorrhea and an absence of breast development, but she has pubic hair. These findings are consistent with a diagnosis of Turner syndrome, a condition characterized by short stature and ovarian dysgenesis in females who have a single X chromosome or absence of all or part of a second sex chromosome (X or Y).
Turner syndrome is estimated to occur in 1 in 2,000 to 1 in 5,000 live female births. A young adolescent who has Turner syndrome has prepubertal female genitalia, streak gonads, and a normal uterus and vagina. An older teen (15 to 16 years old) who has undiagnosed or untreated Turner syndrome usually has pubic and axillary hair but lacks breast development and estrogenization of the vaginal mucosa. Patients who have gonadal dysgenesis with a mosaic karyotype may show none or all of the classic physical characteristics of Turner syndrome.

Approximately 40% to 50% of those who have Turner syndrome have a mosaic karyotype (46,XX/45,X) or a structural abnormality of the second X chromosome consisting of a deletion of part of the short arm (p-) or long arm (q-) of the X chromosome, a ring chromosome, or an isochromosome. Normal ovarian function is based on having critical regions present on both the long and short arm of the X chromosome, and several deletions are associated with primary amenorrhea. Other deletions are associated with premature ovarian failure and secondary amenorrhea.

Because the patient's symptoms and physical findings suggest Turner syndrome, the most appropriate initial laboratory evaluations are a karyotype and measurement of follicle stimulating hormone (FSH) and luteinizing hormone. Although some girls who have mosaic karyotypes may not have increased FSH concentrations, most of those affected have elevated FSH values at birth, suppression of the hormone in early childhood, and increases to menopausal levels by 10 to 11 years in those who have gonadal failure. The young woman in the vignette likely has a mosaic karyotype, due to her low-normal height and lack of other Turner syndrome stigmata.   The diagnosis of Turner syndrome should be excluded in any adolescent girl who has primary or secondary amenorrhea, especially if she is short. 

Measurement of antiovarian and antithyroid antibodies can aid in the diagnosis of autoimmune ovarian failure.  Although this disorder can be the cause of primary amenorrhea, it is much less common than Turner syndrome. In addition, signs of estrogenization, such as breast development, usually occur before complete ovarian failure. Measuring progesterone concentrations would not assist in diagnosing primary amenorrhea. Elevated 17-hydroxyprogesterone concentrations are associated with congenital adrenal hyperplasia (CAH).  Although CAH may be a cause of primary amenorrhea, girls who have this condition usually exhibit signs of virilization (eg, clitoromegaly). Testosterone and androstenedione are produced by both ovaries and adrenals. Increased concentrations of these hormones may be seen in girls who have polycystic ovary syndrome or sex steroid-producing ovarian or adrenal tumors.  Measurement of thyroid-stimulating hormone and thyroxine aid in the diagnosis of thyroid dysfunction, which might be associated with primary or secondary amenorrhea.
7.  A 3-year-old girl presents to the emergency department in an almost unresponsive state. Her parents say that she has become increasingly ill over the past 5 days and has been very thirsty, with increased urination. This morning she began to vomit and could not keep down fluids. Findings on physical examination in addition to unresponsiveness include rapid, sighing respirations and flushed cheeks. You estimate that she is 10% dehydrated. Initial laboratory studies reveal a blood glucose concentration of 700.0 mg/dL (38.9 mmol/L), sodium of 130.0

mEq/L (130.0 mmol/L), potassium of 4.6 mEq/L (4.6 mmol/L), chloride of 96.0 mEq/L (96.0 mmol/L), bicarbonate of 8.0 mEq/L (8.0 mmol/L), and a venous pH of 7.0.
Of the following, the MOST appropriate action to decrease this child’s risk for cerebral edema during treatment is to

A. avoid potassium replacement until the serum potassium value is less than 4.0 mEq/L (4.0 mmol/L)

B. correct acidosis rapidly with sodium bicarbonate

C. rehydrate initially with 3% saline

D. rehydrate slowly using 0.45% to 0.9% saline

E. replace continuing urinary fluid losses with 0.2% saline

Preferred Response: D

Treatment of diabetic ketoacidosis (DKA) requires supplementation with fluid, electrolytes, insulin, and carbohydrate to replenish losses of fluid and electrolytes and supply insulin for proper carbohydrate, protein, and lipid metabolism and to repair acidosis. The major life-threatening complication of the treatment of DKA in children is cerebral edema, which occurs in 1 in 100 to 1 in 400 episodes of DKA. Slow rehydration with fluid containing adequate electrolytes may decrease the risk of cerebral edema. The rate of replacement still is argued, but calculated steady replacement of fluid losses as 0.45% to 0.9% saline, with glucose and potassium added as necessary over 36 to 48 hours, generally is considered appropriate.
Large urinary potassium losses occur during the development of DKA. Even children who present with hyperkalemia have had potassium losses. Insulin and glucose drive potassium into cells and lower circulating potassium concentrations relatively rapidly during treatment.  Therefore, potassium replacement should be started as soon as the child is urinating and there is no worrisome hyperkalemia. Avoiding potassium replacement until the potassium is less than 4.0 mEq/L (4.0 mmol/L) is unnecessary.
Peripheral acidosis is corrected rapidly by sodium bicarbonate, but bicarbonate dissociates in blood into bicarbonate ion and carbon dioxide, and the carbon dioxide crosses cellular and blood-brain barriers more rapidly than bicarbonate ion. Therefore, the net biologic intracellular effect of bicarbonate administration is an increase in intracellular and central nervous system (as measured in cerebrospinal fluid) acidosis. Several studies suggest that administration of bicarbonate may increase the chance for an adverse outcome, including the increased risk of cerebral edema. On the other hand, it is possible that only those who have the most severe acidosis receive bicarbonate and that it is disease severity rather than treatment that worsens outcome.

Three percent saline is hypertonic and would worsen renal fluid losses. This is not a good maintenance fluid for treatment of DKA, although some evidence suggests that hypertonic saline is as effective as mannitol in reducing symptomatic cerebral swelling, should it occur. Urine sodium losses in DKA usually are about 75.0 mEq/L (75.0 mmol/L). Therefore, 0.2% saline is a hypotonic replacement solution whose use is ill advised.
8.  A 1-year-old boy presents with generalized seizures. His general physical examination findings are normal except for a prominently positive Chvostek response. Results of laboratory studies include total serum calcium of 4.5 mg/dL (1.1 mmol/L) and phosphorus of 8.2 mg/dL (2.73 mmol/L). Blood urea nitrogen and creatinine values are normal for age.
Of the following, the MOST likely diagnosis is

A. dietary calcium deficiency

B. hypoparathyroidism

C. hyperphosphatasia

D. vitamin D deficiency rickets

E. vitamin D-resistant rickets

Preferred Response: B

Parathyroid hormone (PTH) acts upon PTH receptors in bone and kidney, and deficiency of PTH leads to diminished release of calcium from bone and increased tubular reabsorption of phosphate. Therefore, laboratory findings in hypoparathyroidism include low serum calcium and elevated serum phosphate concentrations, as described for the baby in the vignette.
Dietary calcium deficiency is not associated with an elevated phosphate value because PTH values are increased in this condition. Hyperphosphatasia (juvenile Paget disease) is an autosomal recessive disorder characterized by long bone deformity, with widened diaphyses and kyphosis, and sometimes associated with a mutation in the gene encoding osteoprotegerin, a hormone that regulates osteoclast development. Vitamin D deficiency and vitamin D-resistant rickets are associated with low serum phosphate concentrations. PTH concentrations may be elevated to compensate for the failure of 1,25-hydroxyvitamin D to enhance calcium uptake from the gut. Elevated PTH concentrations enhance tubular excretion of phosphate, leading to low phosphate values. 
In the past, low calcium and elevated phosphate values in a baby might have been associated with feeding of high-phosphate cow milk, but this rarely is seen today. Renal failure is another possible cause of hypocalcemia with hyperphosphatemia but is unlikely in an infant who has normal creatinine values.
9. A 12-year-old boy who has chronic lymphocytic thyroiditis presents to the emergency department with a 1-week history of nausea, vomiting, and muscle pains. On physical examination, the child is dehydrated, has a blood pressure of 80/40 mm Hg and a heart rate of 110 beats/min, and appears tanned even though it is November and he lives in Minnesota. You suspect adrenal insufficiency (Addison disease) and order laboratory tests for serum cortisol and adrenocorticotropic hormone as well as serum and urine electrolytes.
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Of the following, the MOST typical electrolyte pattern for primary adrenal insufficiency is

A. Row A 

B. Row B 

C. Row C 

D. Row D 

E. Row E 

Preferred Response: A

Children who have primary adrenal insufficiency (Addison disease) are unable to retain sodium and excrete potassium because of aldosterone deficiency. They have low concentrations of cortisol and high concentrations of circulating adrenocorticotrophic hormone (ACTH). They become dehydrated and break down muscle tissue, developing hyponatremia, hyperkalemia, an elevated blood urea nitrogen, and acidosis. Their urine electrolytes (increased sodium and decreased potassium) reflect the aldosterone deficiency.

Children who have ACTH deficiency (ie, secondary adrenal insufficiency) also manifest the effects of cortisol deficiency: weight loss, nausea, and inability to maintain blood pressure. They often have hyponatremia because the low intravascular volume resulting from cortisol deficiency leads to release of vasopressin. Because they can release aldosterone, they do not develop hyperkalemia. They also do not develop hyperpigmentation.

10. A 7-year-old boy comes to your office for his annual health supervision visit. On physical examination, he has Sexual Maturity Rating 3 pubic hair, his penis is 5 cm in stretched length, his testes are 2 mL in volume, the scrotum is rugated, and there is no thinning of scrotal skin. His weight is at the 90th percentile, and his height is at the 50th percentile.

Of the following, the MOST likely diagnosis is

A. central precocious puberty

B. exposure to exogenous androgens

C. late-onset congenital adrenal hyperplasia

D. premature adrenarche

E. virilizing adrenal tumor

Preferred Response: D

Precocious puberty in boys is defined as the appearance of secondary sexual characteristics before age 9 years. The only pubertal manifestation displayed by the boy in the vignette is pubic hair. He has no evidence of penile enlargement, his scrotum appears prepubertal, and his testes have not enlarged. Further, he has not had a growth spurt. The most likely diagnosis is early adrenal puberty (premature adrenarche). 
Expected laboratory findings include somewhat elevated concentrations of serum dehydroepiandrosterone and dehydroepiandrosterone-sulfate, with low concentrations of testosterone and no evidence of activation of the hypothalamic-pituitary-gonadal axis. This usually does not require treatment.

Testicular enlargement is the first sign of true puberty or central precocious puberty.  Exposure to exogenous androgen, presence of a virilizing adrenal tumor, or late-onset congenital adrenal hyperplasia (mild 21-hydroxylase deficiency) leads to penile enlargement and pubic hair growth. The testes remain small, but a growth spurt occurs.

Precocious puberty in girls is defined as the appearance of secondary sexual characteristics before age 7 years. Sexual precocity may be manifested by breast development (thelarche) alone, pubic and/or axillary hair (adrenarche) alone, or a combination of the two.  Thelarche alone can be due to exogenous estrogen, estrogen-secreting tumor, or early activation of the hypothalamic-pituitary axis. Adrenarche alone may be due to early adrenal puberty, exogenous androgen, androgen-secreting tumor, or congenital adrenal hyperplasia.  Both adrenarche and thelarche may be seen in true central precocious puberty but also may be found if an ovarian or adrenal tumor secretes both androgen and estrogen.
11. During the annual health supervision visit of a 9-year-old boy, you note that he has grown very little in the past year. He has been otherwise well. On physical examination, he has slightly increased abdominal fat and decreased muscle mass.
Of the following, the MOST likely diagnosis is

A. celiac disease

B. constitutional delay of maturation

C. craniopharyngioma

D. hypochondroplasia

E. renal insufficiency

Preferred Response: C

A hallmark of short stature due to endocrine disease is central adiposity and somewhat decreased muscle mass, as described for the boy in the vignette, which is found in growth hormone deficiency, hypothyroidism, and Cushing syndrome. Craniopharyngioma may present with endocrine deficiency disorders such as growth hormone and thyroid-stimulating hormone deficiency, leading to hypothyroidism. 
Celiac disease and renal insufficiency usually lead to weight loss when associated with slowing growth, but additional symptoms would be expected. Hypochondroplasia is associated with moderate short-limbed dwarfism that begins in early childhood. An activating mutation of the fibroblast growth factor 3 receptor, of less severity than in achondroplasia, is found in most children who have this autosomal dominant disorder. In constitutional delay of maturation growth attenuation begins 2 to 3 years before puberty, not as early as 7 years of age. 
The boy described in the vignette requires careful growth evaluation, which might reveal low insulin-like growth factor 1 (somatomedin C) and free thyroxine concentration with normal thyroid-stimulating hormone values. Children who have congenital growth hormone deficiency usually begin to manifest slowing growth by 6 months of age and soon develop a cherubic appearance. They may develop hypoglycemia. If hypopituitarism is present, there may be associated jaundice and, in boys, microphallus.

12.  During the health supervision visit for a 14-year-old girl, you note that her thyroid gland is symmetric, somewhat firmer than normal, and about twice normal size. Thyroid testing shows a free thyroxine value of 1.3 ng/dL (16.7 pmol/L) (normal, 0.9 to 1.8 ng/dL [11.6 to 23.2 pmol/L]) and a thyroid-stimulating hormone value of 2.4 mIU/L (normal, 0.5 to 5.0 mIU/L).
Of the following, the MOST likely cause of this child’s thyroid enlargement is

A. adolescent goiter

B. chronic lymphocytic thyroiditis

C. Graves disease

D. iodine deficiency

E. thyroid carcinoma

Preferred Response: B

The girl described in the vignette has a symmetrically enlarged, firm thyroid gland sometimes referred to as a goiter. The most common cause of thyroid enlargement in adolescents is chronic lymphocytic thyroiditis, or Hashimoto thyroiditis. This autoimmune disorder can be diagnosed in most cases by measuring concentrations of antithyroid antibodies such as those directed against thyroperoxidase (antimicrosomal or anti-TPO antibodies) or against thyroglobulin (antithyroglobulin antibodies).

Abnormal thyroid function is not required to have chronic lymphocytic thyroiditis, although many people who have this disorder develop hypothyroidism. The thyroid may enlarge during periods of rapid growth of adolescence (ie, adolescent goiter) or increased need for thyroid hormone, as during pregnancy, but it does not develop the firm consistency seen with chronic lymphocytic thyroiditis. 
The girl described in the vignette has normal thyroid hormone and thyroid-stimulating hormone (TSH) values, indicating that she could not have active Graves disease, which is autoimmune hyperthyroidism. Iodine deficiency causes thyroid enlargement and elevated TSH concentrations, but such deficiency is very uncommon in the United States, unless the child eats a very restricted iodine-deficient diet. Thyroid cancer is rare in children and adolescents and usually presents as a nodule within the thyroid or with cervical lymphadenopathy rather than symmetric, smooth, firm thyroid enlargement.
13.  A mother brings in her 1-year-old boy for the first time because she is concerned about his “bowed legs”. The mother is 4 ft 10 in tall and says she needed to have surgery to straighten out her bowed legs when she was an adolescent, as did one of her brothers.  Radiographs of the boy’s long bones are obtained.
Of the following, the MOST likely serum laboratory findings are

A. low calcium and high phosphorus

B. low calcium and normal phosphorus

C. low calcium and low phosphorus

D. normal calcium and high phosphorus

E. normal calcium and low phosphorus

Preferred Response: E

The child described in the vignette has clinical and radiologic evidence of rickets as well as a history compatible with a familial disorder. Accordingly, he most likely has familial hypophosphatemic rickets of either the autosomal dominant or sex-linked type. Mothers of boys who have the sex-linked disorder also have rachitic changes, although they might not be as severe as the changes in their sons. 
The typical laboratory findings in this disorder are normal serum calcium and low serum phosphate values. Affected children are said to have “phosphate wasting” because their renal tubular excretion of phosphate is very high. Sex-linked familial hypophosphatemic rickets is due to a mutation in the PHEX gene, which encodes a metalloprotease that must be important in the conversion of a prohormone that prevents phosphate wasting. Autosomal dominant familial hypophosphatemic rickets is due to a mutation in the fibroblast growth factor 23 gene.

Low calcium and phosphorus concentrations are associated with severe vitamin D deficiency rickets. Low calcium and high phosphorus values are the laboratory hallmark of phosphate overload, hypoparathyroidism, or pseudohypoparathyroidism. Low calcium and normal phosphorus concentrations may be found in the initial vitamin D repletion stage of healing vitamin D deficiency rickets. Normal calcium and high phosphorus values could be seen in conditions such as renal disease and growth hormone excess or in those ingesting a high phosphorus diet. Because phosphorus concentrations in children are higher than those in adults, occasionally laboratories report “high phosphorus” values in normal children.

14.  The mother of a 10-year-old boy, whom you have been following since he was 3 years old, complains that he is always hungry and is gaining weight. The mother, who is overweight, reports that the boy refuses to exercise, and she cannot control his diet. She just read an article in a magazine about weight gain from Cushing syndrome and wonders if he could have this condition.

Of the following, the growth chart (see Powerpoint) that suggests Cushing syndrome is

A. Growth chart A

B. Growth chart B

C. Growth chart C

D. Growth chart D

E. Growth chart E

Preferred Response: C

Weight gain from exogenous obesity can be confused with Cushing syndrome, but glucocorticoid excess, as seen in Cushing syndrome, almost always is associated with attenuation of normal growth, as documented with Growth Chart C. The other growth charts are more typical for exogenous obesity, with height either enhanced or unchanged in the presence of weight gain. 
Other signs and symptoms of Cushing syndrome include hypertension, violaceous skin striae, "buffalo hump" and muscle weakness because of loss of muscle mass, centripetal obesity, cushingoid facies, easy bruisability, hirsutism, failure of pubertal progression or amenorrhea in women, loss of libido in men, headache, depression, and dysphoria. Comparison of school photographs from past years can be a useful exercise, although the clinical diagnosis of pituitary Cushing syndrome (Cushing disease) can be difficult.

Documentation of several elevated 24-hour urine free cortisol measurements as well as elevated overnight dexamethasone-suppressed serum cortisol, evening salivary cortisol, or midnight serum cortisol values aid in diagnosis. However, children who are very obese, stressed, or depressed may have inappropriate elevations in serum or urine cortisol values, and children who have mild Cushing disease may have normal values on one or more occasions.

15.  A 5-year-old boy who has nephrotic syndrome required 3 months of prednisone therapy (2 mg/kg per day) to induce remission. He now has been weaned off prednisone for 1 week.
Of the following, the symptom or sign that is MOST indicative of adrenal insufficiency is

A. headache

B. hyperbilirubinemia

C. nausea

D. pruritus

E. weight gain

Preferred Response: C

The symptoms of acute adrenal insufficiency following withdrawal of glucocorticoid are those of adrenocorticotropic hormone and glucocorticoid (cortisol) deficiency. They include nausea, loss of appetite, myalgia and muscle weakness, and malaise. Signs might include hypotension, decreased pulse pressure, pallor, and rapid heart rate. Headache, hyperbilirubinemia, and pruritus are not prominent symptoms of glucocorticoid withdrawal. Anorexia rather than weight gain is the normal response.

Because mineralocorticoid (aldosterone) secretion usually is preserved, electrolyte imbalance that involves hyperkalemia and hyponatremia is unlikely. However, very ill children who have isolated cortisol deficiency may develop hyponatremia because of the compensatory release of vasopressin in response to decreased intravascular volume.  
16. You are examining a 9-year-old boy who has a soft, but distinctly palpable 2-cm nodule on the left lobe of his thyroid. It moves with swallowing. You arrange for thyroid fine-needle aspiration biopsy with ultrasonographic guidance.

Of the following, the MOST appropriate information to share with the family is that

A. all thyroid nodules in boys should be removed because they have a higher risk of malignancy than nodules in girls

B. no further follow-up is necessary if the pathology report suggests a benign thyroid adenoma

C. there is a 50% chance that the thyroid nodule will be malignant

D. the biopsy offers a greater than 90% chance of determining whether a thyroid nodule is benign or malignant

E. thyroid nodules in girls are more likely to be malignant than nodules in boys

Preferred Response: D

Thyroid fine-needle aspiration (FNA) biopsy, usually conducted under ultrasonographic guidance, has revolutionized the management of thyroid nodules in adults. Depending on the series, almost all malignancies are identified by aspiration biopsy (more than 95%), although some malignancies cannot be diagnosed easily on FNA smear, and an area of malignancy may be missed in a complex nodule. 
Nodules may be simple and cystic, simple and composed of follicular or papillary tissue, or complex and composed of some areas that are cystic and other areas with follicular or components. Calcitonin-secreting medullary carcinoma of the thyroid also may present as a nodule and is most worrisome because of its resistance to therapy. Less than 10% of thyroid cancers in children are medullary carcinomas. The risk of malignancy in an adult who has a thyroid nodule is less than 15%.

Because most thyroid carcinomas progress slowly, watchful waiting and careful observation after biopsy may be all that is needed in the average adult. The results of FNA seem similar in children, but the greater likelihood of a malignant lesion (a little less than 25%) and the longer life span of children make many endocrinologists uncomfortable with observational management after a negative biopsy. The risk of malignancy is higher in boys who have thyroid nodules, but the general risk still is slightly less than 25% of all nodules in children. Any nodule that is not removed should be monitored because an area of malignancy in a complex nodule could have been missed.
17.  A 7-month-old boy presents to the emergency department with vomiting and diarrhea. Findings on physical examination are normal except for dehydration and lethargy. Laboratory tests reveal a serum glucose concentration of 30.0 mg/dL (1.7 mmol/L). The mother tells you that she recently had the flu. Family history is negative for any serious or chronic illnesses. You are considering an inborn error of metabolism.

Of the following, the MOST helpful next laboratory test is measurement of

A. serum calcium

B. serum lipids

C. serum sodium

D. urine ketones

E. urine reducing substances

Preferred Response: D

In the absence of sepsis, hypoglycemia in infancy most commonly is associated with disorders of carbohydrate metabolism, such as glycogen storage diseases (GSDs) or fatty acid oxidation disorders. A disorder of glycogen storage should be suspected for the infant who presents with hypoglycemia, massive hepatomegaly without splenomegaly, and lactic acidosis; in these conditions, glycogen stores in the liver cannot be broken down to supply necessary glucose.  Symptoms of tremulousness and irritability with fasting may be present for some time prior to diagnosis.

The infant described in the vignette is unlikely to have GSD because he has normal findings on physical examination. His hypoglycemia is in association with symptoms of vomiting and diarrhea and a recent exposure to influenza, raising the question of whether he is unable to create energy from fat stores during this hypermetabolic state. The next step in making a diagnosis is to measure urine ketones. If he is able to break down fatty acids for energy, he should have large ketones in his urine; if this is not the case, he will have little to no ketones in his urine. Should the latter be the case, total and free carnitine concentrations should be measured and an acylcarnitine profile be obtained to determine which type of fatty acid oxidation defect is present.

Individuals who have GSD often have marked hyperlipidemia with apparent hyponatremia (correction must be made for the increased serum solids), but the absence of these findings is not very helpful in making a diagnosis for the child described in the vignette.  Serum calcium values typically are normal in both fatty acid oxidation and glycogen storage disorders. Urine reducing substances characteristically are elevated in infants who have galactosemia, which presents in the newborn period with hepatomegaly and jaundice.
18. The parents of a 6-year-old boy are concerned because he has been developing pubic hair over the past 6 months. On physical examination, you note a recent growth spurt, Sexual Maturity Rating 3 pubic hair, a penis that is 8 cm in length and androgenized, and testes that are 5 mL in volume. Other findings are normal. His bone age is 7 years. You order measurements of serum testosterone, 17-hydroxyprogesterone, dehydroepiandrosterone, luteinizing hormone, and follicle-stimulating hormone.

Of the following, the MOST important additional test is measurement of serum

A. adrenocorticotropic hormone

B. estradiol

C. free testosterone

D. human chorionic gonadotropin

E. prolactin

Preferred Response: D

The child described in the vignette has sexual precocity, with testes that are increased in volume and definite evidence of increased phallus size and pubic hair. Therefore, it is likely that the increased androgen is being produced by the child's testes. Such production could be related to autonomous testicular functioning, as in "testitoxicosis," or gonadotropin-independent sexual precocity, but it is more likely related to testicular stimulation by gonadotropins. With true central sexual precocity, luteinizing hormone (LH), follicle-stimulating hormone (FSH), and circulating concentrations of testosterone are elevated. 
However, testosterone also could be produced if the testes are stimulated by human chorionic gonadotropin (HCG), which can mimic LH and stimulate growth of the Leydig cells that produce testosterone. HCG may be produced by germ cell or other tumors located in the central nervous system, the mediastinum, the liver (hepatoblastomas), and other locations. This hormone should be measured specifically in the blood as beta-HCG. Elevation of HCG concentrations causes pubertal change in boys but not in girls because girls require LH and FSH to stimulate ovarian estrogen production. Boys who have sexual precocity as a result of HCG secretion have a smaller testicular volume than expected for pubertal stage because FSH-stimulated Sertoli cell numbers do not increase.

Measurement of adrenocorticotropic hormone is not useful because concentrations of this hormone fluctuate with stress and are elevated persistently only in the presence of Cushing disease or adrenal insufficiency, not precocious puberty. Serum estradiol values are likely to be slightly elevated because testosterone is converted to estrogen peripherally in fat and in the liver, so if testosterone or other androgen concentrations are elevated, so are estrogens.

Estrogen values in this child are likely to be low because no breast enlargement is reported.  Measurement of free testosterone is unlikely to be useful in a child whose physical examination reveals so much androgen effect. Free testosterone measurement may be useful to examine androgen effect when normal testosterone concentrations are associated with mild clinical hyperandrogenism in women. Serum prolactin does not stimulate production of androgen in boys. Sometimes, prolactinomas are associated with mild hyperandrogenism and irregular menses or amenorrhea in women.

19.  You are seeing a 10-year-old girl for her yearly health supervision visit. On physical examination, you palpate a smooth and symmetric thyroid that seems twice normal size. There are no palpable nodules. Serum free thyroxine and thyroid-stimulating hormone (TSH) values are both normal. Serum thyroperoxidase antibody concentrations are elevated.
Of the following, the initial BEST approach to management is to

A. obtain a 123-I thyroid scan

B. obtain thyroid ultrasonography

C. recheck TSH concentration in 6 months

D. start treatment with triiodothyronine

E. start treatment with TSH

Preferred Response: C

Hashimoto thyroiditis or chronic lymphocytic thyroiditis is a common autoimmune disorder of the thyroid, affecting more than 1 in 600 children. It is more common in girls. The diagnostic criterion is the presence of antithyroid antibodies directed against the thyroid peroxidase (TPO) enzyme or against thyroglobulin. Pathologic evaluation of the thyroid would reveal the presence of lymphocytic infiltrates and lymphoid follicles within the thyroid gland. The spectrum of the disorder ranges from asymptomatic thyroid enlargement associated with lymphoid infiltration and, in most cases, positive serum antibodies to frank hypothyroidism with an enlarged or atrophic gland or, occasionally, transient hyperthyroidism. 
A child who is euthyroid but has positive antithyroid antibodies, such as the girl described in the vignette, should undergo thyroid function studies, including measurement of thyroid-stimulating hormone (TSH) and free thyroxine (fT4), at 6-month intervals or if symptoms of hypo- or hyperthyroidism are recognized.  Most affected children eventually develop hypothyroidism, but this process may take many years and may not occur until adulthood.

TSH is available as a biosynthetic preparation and can be used as preparative therapy before radioactive iodine ablation or for evaluation for metastasis in individuals who have thyroid cancer, but it is not used to treat thyroiditis. Triiodothyronine (T3), the active form of thyroid hormone, has a relatively short half-life, and is produced as needed from T4 by most peripheral tissues. Therefore, treatment with T3 rarely is indicated. There is some evidence that treatment with T4 may reduce the size of the thyroid gland in a child who has chronic lymphocytic thyroiditis, even if the TSH value is normal, but this is still controversial. A thyroid scan using radioactive iodine may show a characteristic pattern of patchy uptake related to infiltration by lymphoid follicles in the child who has Hashimoto thyroiditis, but the study is not indicated if the patient is euthyroid and the gland is symmetric. Radioactive iodine scans should be reserved for the evaluation of thyrotoxicosis and, in rare circumstances, thyroid nodules. Thyroid

ultrasonography would confirm the enlargement of the thyroid gland. There is a slightly higher risk of thyroid malignancy in patients who have thyroiditis, but if the gland is smooth and symmetric, there is no indication for this study.
20.  You are called urgently to the nursery to evaluate a newborn who exhibits possible seizures.  The baby is a 2-day-old boy who has been healthy and breastfeeding well. Over the past 12 hours, he has become increasingly difficult to arouse and now is refusing to feed. Physical examination reveals a normally formed baby who has hypertonia and obtundation and responds weakly to painful stimuli. A bedside glucose determination is 60 mg/dL (3.3 mmol/L), and vital signs are stable. While arranging for further laboratory testing and transfer to the neonatal intensive care unit, you observe a generalized seizure.

Of the following, this presentation is MOST suggestive of a

A. fatty acid oxidation defect

B. glycogen storage disease

C. lipid storage disease

D. lysosomal storage disease

E. urea cycle defect

Preferred Response: E

The signs of a progressive encephalopathy within days after birth described for the term newborn in the vignette could indicate the presence of a urea cycle defect (ornithine transcarbamylase deficiency, citrullinemia, carbamyl phosphate synthetase deficiency, argininosuccinic aciduria, or argininemia). The urea cycle, which is the primary pathway for the excretion of nitrogenous waste, contains five enzymes, any of which may be deficient. The first symptoms of this group of inborn errors of metabolism include poor feeding and lethargy that, if untreated, progress to coma. At the first signs of obtundation, it is important to measure plasma ammonia concentrations as part of a metabolic evaluation. If the infant does not display acidosis but does exhibit hyperammonemia, a urea cycle defect is likely. Amino acids should be measured for infants who have plasma ammonia concentrations greater than 210 mcg/dL (150 mcmol/L) to aid in diagnosis. Strong evidence suggests that the extent of neurologic damage in survivors is related directly to the duration of hyperammonemic coma, so treatment should be initiated promptly.  Treatment is aimed at removing ammonia from the blood and may include hemodialysis and arginine infusion. Initially, protein is removed from the diet, but it must be replaced slowly and limited thereafter.

Fatty acid oxidation defects typically present with hypoglycemia and metabolic acidosis with increased anion gap. If left untreated, hyperammonemia can occur. The normal bedside glucose determination reported for the infant in the vignette makes this diagnosis unlikely, although serum glucose also should be measured.

Glycogen storage diseases can present from days to years after birth. The major presenting features include hypoglycemia and hepatomegaly in type I and hepatomegaly in type III. Type II (Pompe disease) is a lysosomal storage disorder and may present with poor feeding and failure to thrive followed by progressive cardiac failure.

The lipid and lysosomal storage diseases typically do not present with early-onset obtundation. Clinical features include neurodegeneration and organomegaly. The findings of coarsening of the facial features or cherry red macular spots (as seen in GM1 gangliosidosis and Tay-Sachs disease, for example) may be helpful in diagnosing these conditions.
21. The parents of a 10-year-old girl in whom you have just diagnosed type 1 diabetes mellitus and chronic lymphocytic thyroiditis (Hashimoto thyroiditis) tell you that many people in their family have these conditions. They wish to know if other autoimmune disorders occur with greater frequency in children who have diabetes. You tell them that additional autoimmune disorders in children who have type 1 diabetes mellitus can occur.

Of the following, the autoimmune disorders MOST likely to occur in this patient are

A. Addison disease and premature ovarian failure

B. celiac disease and Addison disease

C. Graves disease and alopecia areata

D. pernicious anemia and celiac disease

E. vitiligo and pernicious anemia

Preferred Response: B

Type 1 diabetes mellitus (DM1) may be associated with the development of other autoimmune disorders, with 10% to 25% of affected children developing chronic lymphocytic thyroiditis, approximately 6% developing celiac disease, and 1% or fewer developing primary adrenal insufficiency (Addison disease). Premature ovarian failure, vitiligo, alopecia areata, and pernicious anemia also may occur, but are much less common.

The underlying mechanism for the autoimmune destruction that leads to these endocrinopathies or to gluten enteropathy (celiac disease) is not yet understood. The association only rarely is related to the autosomal recessive monogenic disorder of the autoimmune regulator (AIRE) gene that causes autoimmune polyglandular syndrome (APS)-1, and it is not clear that the disorder in which DM1 is the initial endocrinopathy is the same as APS-2, a possibly dominantly inherited but variably penetrant disorder also seen with other endocrinopathies.

22.  A 16-year-old girl comes to your office complaining that her menstrual periods have been irregular and scanty. Her last period was 3 months ago and lasted for only 2 days. Among the findings on physical examination are fine, moist skin; firm, palpable thyroid gland; and finger tremor. Results of laboratory studies include a thyroid-stimulating hormone value of less than 0.05 mIU/L (normal, 0.5 to 5.0 mIU/L) and free thyroxine value of 1.9 ng/dL (24.5 pmol/L) (normal, 0.6 to 1.3 ng/dL [7.7 to 16.8 pmol/L]).

Of the following, the additional physical exam finding that BEST supports the diagnosis of hyperthyroidism is

A. abdominal obesity

B. atrophy of lingual papillae

C. hepatomegaly

D. hirsutism

E. muscle weakness

Preferred Response: E

The clinical findings of hyperthyroidism in children usually are obvious, but the diagnosis can be subtle in mild disease. Classic clinical findings include weight loss, increased appetite, decreased strength and sports performance, hyperactivity, tremors, sweating, nocturnal sleeplessness (sometimes with daytime somnolence), irritability, decreased school performance, pruritus, and nocturia. Menarcheal girls may have scant, infrequent menses, as described for the girl in the vignette. 
On physical examination, most children have a palpable, firm thyroid gland that has an audible bruit. Some children may have fine, moist skin; a visible tremor; slight skin darkening; fine scalp hair, with some hair loss at the temples; muscle weakness; and some loss of muscle mass that can be identified by examining the thenar and hypothenar eminences. A "thyrotoxic stare" accompanies hyperthyroidism.   Exophthalmos may be found in thyrotoxicosis due to Graves disease. Hirsutism, hepatomegaly, abdominal obesity, and changes in the lingual papillae are not findings of hyperthyroidism.
Other laboratory studies that are of use in caring for the girl in the vignette include a measurement of triiodothyronine, which often is substantially elevated in hyperthyroidism, and measures of thyroid-stimulating immunoglobulins, which are elevated in Graves disease.  Radioactive iodine or technetium uptake imaging can distinguish between subacute thyroiditis (low uptake) and Graves disease (high uptake). This distinction is important because treatments for Graves disease, including use of antithyroid drugs, radioactive iodine, and surgery, are not appropriate for transient subacute thyroiditis.
23.  You are measuring serum electrolytes at 12 hours of age in a 4,500-g infant delivered by cesarean section at 36 weeks’ gestation. The Apgar scores were 6 and 8 at 1 and 5 minutes, respectively. The infant is in no acute distress, breathing room air, and generally well-appearing, although he exhibits mild hypotonia. The laboratory results are:

• Sodium, 135 mEq/L (135 mmol/L)

• Potassium, 4 mEq/L (4 mmol/L)

• Chloride, 105 mEq/L (105 mmol/L)

• Carbon dioxide, 18 mEq/L (18 mmol/L)

• Calcium (total), 6.5 mg/dL (1.63 mmol/L)

• Phosphorus, 5.5 mg/dL (1.8 mmol/L)

• Magnesium 2 mg/dL (0.8 mmol/L)

The serum glucose value is 30 mg/dL (1.7 mmol/L).

Of the following, the MOST likely cause of neonatal hypocalcemia for this infant is

A. acute perinatal asphyxia

B. hypoglycemia

C. maternal diabetes mellitus

D. 22q11 deletion syndrome

E. vitamin D deficiency

Preferred Response: C

Hypocalcemia is one of the most common electrolyte disorders in the newborn period. It is defined by a serum total calcium [Ca2+] concentration of less than 7.0 mg/dL (1.75 mmol/L) or an ionized Ca2+ concentration of less than 4.0 mEq/L (1.0 mmol/L) and has two distinct presentations: early onset and late. 
Early hypocalcemia may be prevented by adding elemental calcium as 10% calcium gluconate to maintenance intravenous fluids. Late hypocalcemia often has a specific cause that must be investigated and treated. Early hypocalcemia may be asymptomatic; clinical findings such as jitteriness, hypotonia, and twitching are inconsistent and do not correlate with serum Ca2+ concentrations. Late hypocalcemia may present with tetany.

The infant described in the vignette is large for gestational age (LGA), was born prematurely, and has early-onset hypocalcemia. Although no specific detail of maternal diabetes is noted, the findings of hypoglycemia, LGA status, and hypocalcemia strongly suggest that this is an infant of a diabetic mother.

No asphyxia is described or suggested by the Apgar scores and clinical condition. No heart murmur or cyanosis is noted to suggest conotruncal heart lesions associated with the 22q11 deletion syndrome. Hypoglycemia, although common in infants of diabetic mothers, does not cause hypocalcemia. Vitamin D deficiency results in late hypocalcemia.
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24.  The parents of a 3-year-old boy are concerned because he is the same size as 2-year-old children in his preschool playgroup. Both of the parents are healthy. The father is 5 ft 3 in (160.0 cm) in height and the mother is 4 ft 10 in (147.3 cm) in height. They recognize that their child may be short because they are not tall, but they want to be sure that there is no other problem.
Of the following, the BEST indicator that the boy is following his genetic growth pattern is

A. a bone age radiograph that is normal for age

B. his height at the 3rd percentile for age

C. normal weight for height

D. steady linear growth at 3 cm/year

E. steady linear growth at 5 cm/year

Preferred Response: E

Familial short stature is a diagnosis of exclusion that is defined by the presence of short parents and an otherwise normal short child. It often is called idiopathic short stature because familial short stature may have known etiologies. Eventually, genetic diagnoses should be determined to explain all the differences in height among families, but at present, except for relatively unusual short stature conditions, scientists do not have the capacity to make a genetic diagnosis. 
Children who have familial short stature reach a specific growth centile in the first 2 years after birth, which they then follow in the normal manner until reaching adult height. At age 3, a growth rate of 5 cm/year is considered normal, whereas a growth rate of 3 cm/year is more than 3 standard deviations below the mean for growth rate for age and more suggestive of an organic disorder causing short stature.

Prediction of adult height is based upon the reading of bone age radiographs after the age of 6 or 7 years. Before that time, bone age height predictions are not useful; height predictions can best be made by assessment of midparental height. Height at the 3rd percentile is a good sign that a child will have a reasonably normal height as an adult, but does not give information about age at puberty, which can limit or extend the period of active growth because of early or late epiphyseal fusion. A child who has normal weight for height is less likely to have an underlying serious organic disorder to explain short stature, but this finding in itself offers little prognostically. The best predictor is continued good growth for age.
