Board Review Quiz – August 2009

GROWTH AND DEVELOPMENT, NUTRITION, PREVENTIVE PEDIATRICS, DISORDERS OF COGNITIOIN, LANGUAGE AND LEARNING AND PSYCHOSOCIAL ISSUES

1. Question 2 (2008)
An 8-month-old infant presents with the primary complaint of irritability. He has been exclusively breastfed since birth. His mother was not interested in providing any supplemental foods because her milk supply has been adequate. Physical examination reveals a fussy infant who has frontal bossing and whose weight and height are both at the 25th percentile. The infant becomes irritable with movement of the left arm. Arm radiography reveals a humeral fracture and bowing of both radii. Chest radiography demonstrates enlargement of the costochondral junctions.

Of the following, the MOST likely diagnosis is

a) congenital syphilis

b) osteogenesis imperfecta
c) vitamin D-deficient rickets
d) vitamin D-resistant rickets
e) vitamin E deficiency
ANSWER:  C

Older infants eating a restricted diet or receiving a single nutritional source may be at risk for micronutrient deficiencies. For example, children raised on vegan diets are at risk for vitamin B12 deficiency, and children fed with goat's milk are at risk for folate deficiency. The clinical presentation and radiographic findings (Item C2A) described for the exclusively breast fed infant in the vignette suggest vitamin D-deficient rickets. Congenital syphilis (Item C2B), vitamin D-resistant rickets, and osteogenesis imperfecta (Item C2C) all can present with skeletal abnormalities, but these conditions are less common than vitamin D-deficient rickets and typically have additional clinical findings. Vitamin E deficiency presents with neuropathy and hemolysis rather than skeletal abnormalities.

There are two primary forms of vitamin D: vitamin D2 is added to milk and multivitamin preparations, and vitamin D3 is synthesized endogenously in humans from 7-dehydrocholesterol via a photochemical reaction that requires exposure to the ultraviolet B radiation found in sunlight. Humans living at high latitudes produce very little vitamin D3 from November to March. Vitamin D is hydroxylated to 25-hydroxyvitamin D in the liver and converted to 1,25-dihydroxyvitamin D in the renal tubular epithelium. Vitamin D status usually is assessed by measurement of the 25-hydroxyvitamin D form; a concentration of less than 20 ng/mL (50 nmol/L) is considered vitamin D insufficiency, and less than 15 ng/mL (37 nmol/L) is considered deficiency. Biochemical complications of vitamin D deficiency include reduced calcium and phosphorus absorption, increased parathyroid hormone secretion, and phosphaturia. Initially, infants who have vitamin D-deficient rickets have normal serum calcium, low phosphorus, elevated alkaline phosphatase, and low 25-hydroxyvitamin D values.

Presenting clinical features of vitamin D-deficient rickets in infancy include fractures, irritability, and rarely, seizures from hypocalcemia. There is little vitamin D in human milk, and if an infant does not receive either vitamin D supplementation or adequate sun exposure, rickets may occur. African-American infants and children from higher latitudes are at increased risk for this condition. Therefore, the American Academy of Pediatrics Committee on Nutrition recommends the administration of 200 IU/d of supplementary vitamin D to infants older than 2 months of age until they are weaned to at least 500 mL/d of formula.

2. Question 3 (2008)
You are evaluating an 8-week-old infant whose birthweight was 1,000 g and who was delivered at 30 weeks' gestation. He experienced early respiratory distress and sepsis, but now these problems have resolved, and he recently progressed from parenteral nutrition to full enteral feedings.

Of the following, the feeding that will provide the BEST mineral content to ensure healthy bone development for this infant is

a) cow milk-based infant formula

b) human milk
c) premature formula
d) protein hydrolysate formula
e) soy protein-based formula
ANSWER:  C

Very low-birthweight (VLBW) preterm infants, such as the baby described in the vignette, are at risk for delayed bone mineralization due to constraints in delivering optimal nutrition to them while in the neonatal intensive care unit. A key component to bone health, mineralization, and overall nutritional well-being is the balance of calcium (Ca++) and phosphorous (P). Optimal Ca++) and P delivery that matches in utero accretion cannot be attained with total parenteral nutrition (TPN). Only after attaining full enteral nutrition goals can the desired delivery of Ca++) and P be provided and the infant's bone mineralization approach that of a healthy term infant.

Inadequate P delivery in the VLBW preterm infant results in demineralization of bone and metabolic bone disease (osteopenia, neonatal rickets). Such disease typically presents after 4 weeks of TPN and often is accompanied by normal serum P and Ca++) concentrations and elevated alkaline phosphatase activity. Excessive P delivery is uncommon in preterm infants, but may result in hypocalcemia, tetany, and seizure activity. Inadequate nutritional Ca++) delivery also can result in bone resorption as the body attempts to maintain normal serum Ca++) concentrations.

The optimal source of nutrition for the infant in the vignette should provide sufficient energy substrate (carbohydrate and lipid) and protein to facilitate growth and development as well as the necessary minerals and vitamins to help make up for delayed bone mineralization. Term infant cow milk-based formula lacks sufficient calories, protein, Ca++), P, and other trace minerals and vitamins, as does unsupplemented human milk. Term formulas and human milk require supplementation with a fortifier to meet these goals.

Formulas designed specifically for preterm infants contain higher caloric density; more readily absorbed lipids; greater protein content; and enriched Ca++), P, and other minerals and vitamins. They provide the best mineral content to ensure healthy bone development in VLBW preterm infants and generally do so by the time the infant attains a postconceptive age of 44 weeks. Protein hydrolysate formulas and soy protein-based formulas deliver suboptimal energy, protein, minerals, and vitamins to VLBW preterm infants and should be used only for a specific indication for a limited period of time.

3.  Question 14 (2008)
A male infant who is experiencing failure to thrive and hypernatremic dehydration is admitted to the hospital. After administration of intravenous fluids, euvolemia is restored and the serum sodium is normalized to 140 mEq/L (140 mmol/L). A water deprivation test results in a 5% loss of body weight over 4 hours and an increase in serum sodium concentration to 145 mEq/L (145 mmol/L) and serum osmolality to 310 mOsm/kg (310 mmol/kg). Simultaneous urine osmolality is 50 mOsm/kg (50 mmol/kg). Subcutaneous administration of desmopressin does not reduce urine output or increase urine osmolality. You decide to place the infant on a formula that possesses a low renal solute load.

Of the following, the statement that BEST describes the properties of infant formulas as they relate to renal solute load is that

a) human milk has a greater renal solute load than do cow milk-based formulas

b) the carbohydrate composition of the formula increases the renal solute load
c) the fat composition of infant formulas more greatly alters the renal solute load when the medium-chain triglycerides component is increased
d) the primary minerals involved in renal solute load are sodium, potassium, chloride, and phosphorus
e) the protein composition of the formula has no effect on renal solute load
ANSWER:  D

The inappropriately low urine osmolality in the setting of elevated serum osmolality for the boy in the vignette indicates a urinary concentrating defect suggestive of diabetes insipidus (DI). The DI could be due to insufficient antidiuretic hormone (ADH) secretion by the hypothalamic-pituitary axis (central) or insufficient ADH response by the cortical collecting duct in the distal nephron (nephrogenic). The reappearance of hypernatremia following a water deprivation test after euvolemia is the expected response for a child who has DI. The lack of response to pharmacologic doses of desmopressin confirms that the infant has nephrogenic diabetes insipidus (NDI). This disorder is seen primarily in males and is due to a defect in the gene responsible for the vasopressin V2 receptor, which is located on the X chromosome. This genetic defect accounts for approximately 95%of cases of NDI. The remaining 5% of cases result from a defect in the human aquaporin-2 gene (AQP2) responsible for the vasopressin-regulated aquaporin-2 water channel that has been localized to chromosome 12q13. Unlike the X-linked V2 receptor gene, the AQP2 gene locus is autosomally inherited and, therefore, results in the autosomal recessive NDI that can be seen in females. 

One method of reducing the polyuria and polydipsia that occurs in DI is to decrease the renal solute load. The renal solute load is affected substantially by the dietary intake of minerals (sodium, potassium, calcium, magnesium, chloride, phosphorus, and sulfate) and protein. The protein load must be metabolized to urea, which ultimately contributes significantly to the renal solute load. A patient who consumes 300 mOsm/day needs to excrete this osmolar load in the requisite urine volume. If the patient can concentrate urine to 1,000 mOsm/L, only 300 mL (300 mOsm divided by 1,000 mOsm/L) of urine is necessary to excrete the solute load. On the other hand, a patient who has NDI and can only concentrate urine to 50 mOsm/L must generate 6 L of urine to excrete this same solute load (300 mOsm divided by 50 mOsm/L). Hence, a low-solute formula can minimize the solute load and reduce the burden of polydipsia and polyuria. 

It should be noted that human milk has a lower renal solute load than cow milk-based formulas, due to the lower protein content of human milk. Neither carbohydrate nor fat contribute significantly to the renal solute load.

4.  Question 34 (2007)
A 16-year-old Caucasian girl from the northeastern United States presents for a health supervision visit. She drinks three to four diet sodas a day and describes herself as "couch potato." She has a history of asthma and had been hospitalized for administration of intravenous methylprednisolone twice in the past year. Physical examination findings are normal. She is at Sexual Maturity Rating 4 and has had normal menses for 3 years. A year ago, she fell while walking and fractured her ulna. You are considering therapy for suspected osteopenia.

Of the following, the MOST appropriate therapy for this patient at this time is

a) intranasal calcitonin

b) oral alendronate
c) oral calcium and vitamin D supplement
d) oral estrogen
e) oral phosphorus supplement
ANSWER:  C

The adolescent described in the vignette has risk factors for osteopenia (low bone density). These include living in the northeastern United States, not being active, drinking diet soda (which contains phosphoric acid), having received intravenous steroids, and already having had one fracture. The initial evaluation of a teen in whom osteopenia is suspected should include determination of calcium, phosphorus, 25-hydroxyvitamin D, and parathyroid hormone concentrations as well as bone mineral density. Age-adjusted normal values for bone mineral density are now available. If osteopenia or hypovitaminosis D is demonstrated, the initial therapy involves a calcium supplement (600 to 1,200 mg/d) and vitamin D replacement (usually 800 units of vitamin D). Other therapies, such as alendronate, calcitonin, estrogen, and phosphorus, usually are not necessary in otherwise healthy adolescent girls. 

In a patient who has suspected osteopenia, bone density of the lumbar spine and other sites can be assessed using dual-energy x-ray absorptiometry (DEXA). The patient's bone density is compared with age- and sex-adjusted normal values. A Z score of less than 1.0 indicates the patient is below the 20th percentile for bone density, which most investigators define as "osteopenia." Although osteopenia correlates with hip fractures in the elderly, the clinical significance of osteopenia in an adolescent is still unclear and a topic of ongoing research. Therefore, routine bone density measurements are not recommended as a screening test in children. However, this test should be considered in children who receive long-term steroids, have a history of recurrent fractures, or have a chronic illness (eg, rheumatoid arthritis, Crohn disease). In addition to bone density, measures of serum calcium, phosphorus, 25-hydroxyvitamin D, and parathyroid hormone are performed in the assessment of the child who has osteopenia. 

Many factors contribute to bone health in children, including intake of calcium and phosphorus, renal excretion of calcium, physical activity, and vitamin D status. According to one recent study from the northeastern United States, the prevalence of vitamin D deficiency in otherwise healthy adolescents is approximately 25%, and vitamin D levels are lower in the winter (when there is less exposure to sunlight). In this study, vitamin D deficiency also was associated with African-American race, decreased milk consumption, and increased soft drink consumption. Adolescents all should be educated regarding the need to take in the recommended dietary allowance of calcium and vitamin D.

5.  Question 4 (2007)
A 2-year-old boy presents with a 3-day history of diarrhea and vomiting. He has been able to tolerate small amounts of fluids. He is moderately dehydrated, with dry mucous membranes and a heart rate of 145 beats/min.

Of the following, the BEST management for this patient's fluid status is

a) hospitalization with intravenous fluids and a restrictive bland diet

b) hospitalization with intravenous fluids and gut rest for 24 hours

c) oral rehydration therapy at home followed by a clear liquid diet for 24 hours

d) oral rehydration therapy at home followed by a diet of fruits, vegetables, and meats

e) oral rehydration therapy at home followed by a restrictive bland diet

ANSWER:  D

Dehydration results from a total body loss of water and sodium. Acute infectious gastroenteritis is among the most common causes of dehydration in infants and young children. Both mild and moderate dehydration may be managed at home with oral rehydration therapy, even if the child continues to have intermittent vomiting. Commercial oral rehydration solutions (ORS) are widely available and should be used for this purpose. All ORS are designed to replace lost electrolytes (sodium, chloride, potassium, and bicarbonate) glucose, and water. Young children who have mild dehydration have an estimated water loss of 50 mL/kg, and this amount of ORS can be given via a spoon or syringe in small amounts over 2 to 4 hours. Those who have moderate dehydration should receive 100 mL/kg over 2 to 4 hours. Care should be taken to monitor ongoing losses from stool and emesis, and intravenous or nasogastric rehydration therapy should be considered if losses are excessive or if dehydration worsens or does not improve. Oral rehydration therapy should not be used for children who have severe dehydration, shock, suspected intestinal obstruction, obtundation, or ileus. 

Once adequate hydration has been assured or rehydration is complete, a normal diet should be given to the child to ensure adequate caloric and nutrient intake. A period without gastrointestinal intake is unnecessary and may delay nutritional recovery. Clear liquid and bland diets also should not be used because they do not provide adequate nutrition. Infants should be given human milk or their usual formula at full strength because diluted formula or human milk (eg, one-half or one-quarter strength formula) will not meet the child's caloric requirements and may worsen electrolyte abnormalities. Lactose-free formulas are generally unnecessary because most children do not develop lactase deficiency. Older children should be given a regular diet of complex carbohydrates, fruits, vegetables, and meats. High sugar-containing liquids should be avoided because the osmotic load of these liquids may worsen diarrhea.

6.  Question 18 (2007)
You are examining a 12-week-old infant who was born at 28 weeks' gestation, developed necrotizing enterocolitis 7 days after birth, and underwent a bowel resection of 20 cm of ileum. The baby has been dependent on parenteral nutrition since shortly after birth and has cholestasis due to the parenteral nutrition. Attempts to feed her with a cow milk-based formula have resulted in diarrhea. Stool analysis demonstrates 0.25% (trace) reducing substances and 3+ fecal fat.

Of the following, the intervention that is MOST likely to decrease the infant's diarrhea is

a) addition of a vitamin supplement to the formula

b) addition of ranitidine to the formula

c) increase in the protein content of the formula

d) use of a formula that has a high medium-chain triglyceride content

e) use of a formula that has a lower concentration of carbohydrates
ANSWER:  D

The infant described in the vignette has evidence of fat malabsorption, manifested by diarrhea and abnormally high fecal fat content. The absence of significant amounts of reducing substances in the stool (<0.5%) suggests that the infant's carbohydrate digestion is adequate. The infant also has had an ileal resection. The terminal ileum is essential for reabsorbing bile acids that are secreted into the proximal intestine by the liver (enterohepatic circulation). The loss of endogenous bile acids in this infant increases the likelihood of steatorrhea. Substitution of medium-chain triglycerides for long-chain fats in her formula should help improve the diarrhea because medium-chain fats are absorbed by a lipase and bile acid-independent pathway. Vitamin supplementation, the addition of ranitidine, increased protein content, and reduced carbohydrate content of the formula will not address steatorrhea.

Ingested triglycerides in humans are digested initially by lingual, gastric, and pancreatic lipase to free fatty acids and 2-monoglycerides. The process of lipid digestion depends, in part, on the formation of lipid micelles in the duodenum. The formation of micelles, in turn, depends on bile acids. Once fats have been broken down, the free fatty acids are transported across the enterocyte by a collection of transport proteins, resynthesized into triglycerides, and transported as chylomicrons to the liver. The preterm infant has a reduced ability to digest fats because of a number of factors, including reduced pancreatic lipase activity and decreased enterohepatic circulation of bile acids. The lipase activity in preterm infants has been estimated to be one third that of school-age children and may limit the infant's ability to digest fat. In addition to its other benefits, human milk contains bile salt-stimulated lipase, which is activated in the infant's duodenum and aids in lipid digestion.

7.  Question 20 (2006)
A 26-week gestation preterm infant is now 6 weeks old and weighs 1250 g.  He is receiving full volume enteral nutrition.  The only significant finding on physical examination is pallor.  He has anemia (hematocrit of 28% [0.28]; reticulocyte count of 8% [0.08]) and receives iron supplementation.  He is receiving a formula that is high in polyunsaturated fatty acid.

Of the following, the MOST correct statement about his need for vitamin E is that it

a) does not need to be supplemented in infancy

b) has no effect on anemia

c) needs to be supplemented now

d) will be needed when the infant is 3 months old

e) will prevent anemia
ANSWER: C

Historically, inadequate vitamin E, a high level of polyunsaturated fatty acids (PUFAs) in infant formula, and exposure to the oxidizing effects of iron supplementation contributed to a hemolytic anemia seen in preterm infants.  In the United States and many developed countries, infant formulas now provide an adequate vitamin E:PUFA ratio to eliminate this risk.  However, preterm infants continue to have low vitamin E levels due to limited stores, especially when the birth is extremely premature, and limited enteral feedings early in their postnatal neonatal intensive care unit course.  The neonate who has anemia and is receiving iron supplementation, such as the infant described in the vignette, requires the antioxidant effect of vitamin E to reduce red blood cell hemolysis.  A total daily requirement of 10 to 25 IU of vitamin E meets the infant’s needs, only 50% of which is provided by dietary formula.  Of note, human milk also is an incomplete source of vitamin E.

8.  Question 4 (2009)
During a prenatal visit with expectant parents, they report that they are strict vegans. They ask you to advise them on a healthy diet and any required supplements. The mother plans to breastfeed the newborn exclusively for the first 6 months. 

Of the following, you are MOST likely to tell them that their newborn may require supplemental

a) calcium

b) folate

c) iron

d) vitamin B6
e) vitamin B12
ANSWER:  E

A vegan diet, by definition, excludes all foods derived from animal products. A lacto-ovo-vegetarian diet may include milk and eggs. Although a vegan diet may be healthy, there is a risk for vitamin B12 deficiency because vitamin B12 is only found in foods of animal origin. Breastfeeding vegan mothers may produce milk that is deficient in this vitamin and require supplementation that generally is achieved by continuing the consumption of prenatal vitamins containing vitamin B12.

The recommended supplementation for breastfed vegan infants to prevent vitamin B12 deficiency is 0.4 mcg/day during the first 6 postnatal months and 0.5 mcg/day from 6 months to 1 year of age. Vegan infants who are not breastfed should receive iron-fortified soy infant formula until 1 year of age to avoid deficiencies in iron. Vegan infants require no other mineral or vitamin supplementation.

Vegan diets in older children and adolescents may be low in calcium similar to the typical American "teenage diet" that contains less than the recommended intake of dairy products. Children who follow vegan diets may have relatively diminished overall energy intake because such diets commonly are low in fat and high in fiber.

Review of nutrient intake and energy intake in conjunction with growth curves of children eating vegan diets in both the United States and the United Kingdom demonstrate no significant health issues. Height and weight measured in vegan populations may be slightly lower than average but not in the range of failure to thrive or short stature. Adolescents eating vegan diets are more likely than adolescents eating a typical American diet to meet nutritional goals, including recommended intake of fruits and vegetables. Vegan adolescents are less likely to be obese because they consume fewer foods high in fat. However, they remain at risk for vitamin B12 deficiency and should consume at least a daily multivitamin. They are less likely to have anemia but just as likely to have low calcium intake as their non-vegan peers. Adolescents who follow a lacto-ovo-vegetarian diet are less likely to have deficiencies in vitamin B12, calcium, and iron.

Folate and vitamin B6 are not likely to be deficient in persons who consume vegan diets because those nutrients are found in many legumes, fruits, and vegetables that are the mainstays of the diet.

9.  Question 15 (2008)
A 10-year-old African-American boy presents to your office complaining of a 12-month history of stomach pain, nausea, bloating, and diarrhea that occurs 45 to 60 minutes after eating dairy foods. He states that his symptoms occur only when he eats "too much." He denies emesis, hematochezia, or pruritus associated with these episodes. On physical examination, the boy appears healthy and has normal vital signs. His abdomen is soft and has normal bowel sounds, and results of a stool guaiac test are negative.

Of the following, the MOST likely cause for this boy’s symptoms is

a) allergic eosinophilic gastroenteritis

b) lactose intolerance

c) milk protein allergy

d) milk protein enterocolitis

e) oral allergy syndrome

ANSWER:  B

Adverse food reactions occur in 20% to 40% of the pediatric population. A detailed history that includes the timing of symptoms after food ingestion and reaction patterns can help determine the causative food and the involved mechanism. The onset of only gastrointestinal symptoms, the tolerance of smaller milk servings, and symptoms not occurring immediately (ie, onset after 30 minutes), as described for the boy in the vignette, are consistent with lactose intolerance. Lactose intolerance is a relatively common condition that results from decreased lactase activity. In affected children, lactase activity often doesnot decline to clinically significant levels until after the age of 6 years.

In contrast, milk protein allergy is an immunoglobulin (Ig) E-mediated reaction that almost always develops within the first postnatal year. Typical symptoms include urticaria, angioedema, atopic dermatitis, and anaphylaxis. With IgE-mediated reactions, the quantity of milk required to result in a reaction can be minute, such as milk touching the face or a taste of ice cream.

Milk protein enterocolitis, also called gastrointestinal protein allergy, is a non-IgE-mediated reaction that presents as hematochezia within the first few postnatal months. Unfortunately, most infants who have milk protein enterocolitis also experience symptoms with soy-based formulas and must be switched to an elemental or amino acid-based formula. Allergic eosinophilic gastroenteritis is an increasingly recognized condition that may be IgE- or non-IgE-mediated. Common symptoms include reflux, heartburn, and dysphagia after food ingestion, but weight loss or failure to thrive also may occur. The diagnosis may be difficult to make because multiple biopsies often are required to find the hallmark pathologic presentation of 15 or more eosinophils per high-power field. Although this condition would be included in the differential diagnosis for the boy in the vignette, it is much less common than lactose intolerance, and the lack of weight loss, emesis, or dysphagia make eosinophilic gastroenteritis unlikely.

Oral allergy syndrome is a localized reaction that occurs in approximately 10% to 40% of individuals who have allergic rhinitis. Ingestion of certain foods, usually raw fruits or vegetables, results in immediate oral pruritus and swelling. The causative foods contain proteins that are similar to those found in cross-reacting pollen proteins (eg, cantaloupe and ragweed). Reactions usually are benign and self-limited, although severe reactions have been described.

10. Question 34 (2006)
You diagnose necrotizing enterocolitis in a preterm neonate who has abdominal distention and blood in the stool.  You decide that this infant should be placed on a 14-day regimen of parenteral nutrition.

Of the following, the micronutrient for which weekly monitoring is MOST recommended during this infant’s parenteral nutrition therapy is

a) copper

b) iron

c) phosphorus

d) selenium

e) zinc
ANSWER:  C

Parenteral nutrition (PN), the intravenous administration of carbohydrates, lipids, amino acids and micronutrients is an important component in the management of a variety of chronic disorders, including surgical conditions (eg omphalocele, gastroschisis, diaphragmatic hernia, short bowel syndrome), inflammatory conditions (eg, Crohn disease, ulcerative colitis, pseudomembranous colitis, pancreatitis, graft versus host diease), hypermetabolic states (eg burns, trauma) and intestinal motility disorders (eg pseudo-obstruction).  PN is especially important in the support of very low-birthweight infants, who frequently have increased caloric requirements, decreased oral intake and immature intestinal motility.

In addition to glucose, amino acids, sodium, potassium and chloride, PN provides additional mineral supplements including calcium, phosphorus, magnesium, zinc, copper, selenium, chromium, manganese, molybdenum and iodide.  In preterm infants, the administration of both calcium and phosphorus is important to prevent metabolic bone disease.  However, the amount of calcium and phosphorus that can be administered in PN must be limited because of the risk of precipitation in the PN and formation of calcium-phosphorus complexes that could embolize.  It generally is thought that the chance of precipitation is high if the product of the concentrations (in mmol/L) of the calcium and phosphorus in PN is greater than 40.  Because hypophosphatemia can have significant consequences (including impaired cardiac function, muscle weakness and hemolysis), it is recommended that serum phosphorus concentrations be assessed at least once weekly for patients receiving PN.  The serum concentrations of copper, iron, selenium and zinc, which are trace elements, require only periodic assessment (eg once a month or less).
11.  Question 19 (2006)
You are reviewing the man different formulas available for infant feeding with a group of pediatric residents.

Of the following, the metabolic disease for which feeding with a commercial soy formula is MOST appropriate is

a) galactosemia

b) hereditary tyrosinemia type 1

c) maple syrup urine disease

d) phenylketonuria

e) propionic acidemia

ANSWER:  A

The improvements in the development and manufacture of infant formulas now enable physicians to treat a wide variety of chronic illnesses with specialized formulas.  For example, because galactosemia is caused by defective conversion of galactose to glucose, a formula in which galactose is absent (eg, conventional soy-based formula, which does not contain lactose) should be fed to affected infants.  In addition, a number of specialized formulas that have modified amino acid compositions have been developed to treat specific metabolic illnesses.  Thses include formulas for phenylketonuria, hereditary tyrosinemia, homocystinuria, maple syrup urine disease, urea cycle disorders and organic acidemias.  Each of these metabolic disorders requires a formula that has a different composition of amino acids.

Specialized formulas also are used to treat atopic disease.  Infants who have cow milk protein allergy (allergic colitis or eczema) may be treated with either a casein hydrolysate formula or an amino acid-based formula.  Although some infants who have cow milk protein allergy can tolerate a soy protein-based formula, soy formulas generally are not recommended for these infants because of high incidence of cross-reactivity.

12.  Question 225 (2007)
The mother of a 4-month-old infant is planning a winter trip to the tropics with her infant and asks about the use of sunscreens and the safe amount of sun exposure for the infant. 

Of the following, the MOST appropriate advice for the infant is to

a) apply waterproof sunscreen with a UVB SPF of 30 or greater at least every 30 minutes

b) avoid mid-day sun and apply sunscreen with a UVB SPF of 15 or greater
c) avoid all but incidental sun exposure because of decreased sweating and the risk of heat stroke

d) comply strictly with the use of physical sun blocks such as zinc oxide and titanium dioxide paste
e) use only special sun-protective clothing
ANSWER:  C

The proper advice for management of the 4-month-old infant described in the vignette is to avoid all but incidental sun exposure; infants younger than 6 months of age should be kept out of direct sunlight. Because they are not mobile and cannot remove themselves from uncomfortable light and heat, they should be moved under a tree, umbrella, or stroller canopy, although an umbrella or canopy in the vicinity of reflective surfaces (eg, the beach) may reduce ultraviolet radiation exposure by only 50%. Many infants have impaired functional sweating, and exposure to the heat of the sun may increase the risk of heatstroke. Sunburn may occur readily because an infant's skin has less melanin than at any other time in life. 

For infants and toddlers older than 6 months, mid-day sun avoidance remains the best method of sun protection. Special sun-protective clothing as well as sunscreen agents that have solar protection factor (SPF) of 30 or greater are recommended as adjuncts to other sun-protective practices. When engaged in swimming or water sports, sunscreens should be reapplied regularly throughout the period of sun exposure. Physical sun blocks containing zinc oxide and titanium dioxide are becoming more cosmetically acceptable and provide excellent sun protection. 

More than 80% of lifetime sun exposure is received before 18 years of age. Sun safety habits should be instilled early in life, and all children and adolescents should use protective measures. Sunburn is the most obvious sign of sun damage, and cellular damage to the skin may occur even with the use of sunscreens. For all ages, sun avoidance between 10 AM and 4 PM is preferable.

13.  Question 7 (2007)
An 18-month-old child has been brought to your urgent care clinic for evaluation. He and his mother are in town visiting his grandmother. His mother tells you that she found him playing with an open bottle of his grandmother's medication. On physical examination, he is sleepy but arousable, pale, mildly diaphoretic, and afebrile. His respiratory rate is 20 breaths/min, heart rate is 60 beats/min, and blood pressure is 65/40 mm Hg. His lungs are clear, there are no murmurs, and his pulses are weak.

Of the following, the MOST likely cause for this patient's presentation is ingestion of

a) beta blocker

b) captopril
c) hydralazine
d) pseudoephedrine
e) tricyclic antidepressant
ANSWER:  A

Accidental ingestion of medications continues to be a significant cause of pediatric morbidity and potential mortality. The problem is greatest in toddlers and is exacerbated when medications are left within reach of children or not appropriately secured in a locked cabinet. The reaction to ingestion of a given medication depends on the class and dose. 

Beta blockers can have multiple and varying effects on the heart and other organ systems. In the heart, they typically exhibit some degree of negative chronotropic (slowing of the heart rate), dromotropic (slowing of the conduction through the AV node), and inotropic (decrease in the ventricular force of contraction) effects. As a result, this class of medications generally is used to control certain types of arrhythmia and hypertension and to reduce myocardial work and oxygen demand. The depressed sensorium, bradycardia for age, and hypotension with diminished pulses described for the child in the vignette are most consistent with beta blocker ingestion. 

Captopril is an angiotensin-converting enzyme (ACE) inhibitor. ACE activity converts angiotensin I to angiotensin II, which is a potent vasoconstrictor. Therefore, ACE inhibitors lower the systemic vascular resistance and the systemic blood pressure, decreasing the afterload (work) of the left ventricle. Hydralazine is an arteriolar dilator that may have some positive inotropic effect. It often is used as antihypertensive therapy and typically increases the heart rate. Pseudoephedrine is an alpha agonist that is used commonly for relief of symptoms caused by nasal congestion. Its effects on the cardiovascular system are to cause systemic vasoconstriction that may increase blood pressure, and it also may cause tachycardia. Tricyclic antidepressants are a diverse group of medications that can be used for a variety of noncardiac indications, including depression. When taken in high doses, they may affect the cardiovascular system by causing vasodilation, flushing, hypotension, and tachyarrhythmias. 

Although captopril, hydralazine, and tricyclic antidepressants may be associated with hypotension, they all would be expected to cause (or be associated with) a corresponding tachycardia.

14.  Question 5 (2007)
A worried grandmother brings her 2-year-old grandchild to the emergency department immediately upon finding the boy with an open bottle of 81-mg chewable aspirin (which is used by the grandfather for coronary artery disease prophylaxis). She is unsure of the number of tablets in the bottle prior to ingestion, but the original number was 30, and there are now three remaining. The child has vomited once and is fussy and lethargic. Physical evaluation reveals a 12-kg child who has tachypnea and tachycardia. Laboratory results include a pH of 7.45, carbon dioxide of 25 mEq/L (25 mmol/L), and bicarbonate of 18 mEq/L (18 mmol/L). A salicylate measurement result is pending. 

Of the following, the next BEST step in the management of this child is to

a) administer activated charcoal

b) administer sodium bicarbonate intravenously
c) administer syrup of ipecac
d) observe the child clinically in the emergency department
e) remeasure the salicylate level in 6 hours
ANSWER:  A

Salicylates are common in the homes of many children because many older adults (who may be parents or grandparents) use salicylates for prophylaxis against cardiovascular disease and for arthritis pain. Methylsalicylate present in liniments is especially concentrated. The toddler may ingest such preparations accidentally, as described for the boy in the vignette, and the adolescent may use salicylates in suicide gestures or attempts. 

Toxic effects of salicylates can include gastritis, anticoagulant effects, increased metabolism, hyperventilation and respiratory alkalosis, and hepatitis. Reye syndrome, which is characterized by hepatitis and encephalopathy, may occur if aspirin is given during certain viral infections. Signs and symptoms include lethargy or coma, vomiting, tachypnea, and tachycardia. 

The next best step in the management of the child described in the vignette is the administration of activated charcoal. Multiple doses of activated charcoal adsorb salicylates from both the intestinal tract and the systemic circulation. 

For a child who has ingested a potentially toxic dose of salicylates, serum salicylate concentrations should be measured 2 to 6 hours after the ingestion. However, administration of activated charcoal should not be delayed until the salicylate concentration has been measured if a toxic dose has been ingested. The child in the vignette may have ingested 27 81-mg tablets for a total dose of more than 2,100 mg or 182 mg/kg. This dose can be expected to cause mild-to-moderate toxicity. A serum salicylate value higher than 30 mg/dL is considered toxic, concentrations higher than 70 mg/dL reflect severe toxicity, and those greater than 100 mg/dL are life-threatening. 

Because gastric emptying time is prolonged with salicylate ingestion, gastrointestinal decontamination by emesis or lavage may be effective up to 6 hours after ingestion. However, the child described in the vignette is fussy and lethargic. Therefore, syrup of ipecac is not indicated. Administration of sodium bicarbonate to alkalinize the urine as well as correction of acidosis, hyperkalemia, and hypocalcemia are important adjuncts to gastric decontamination. 

Cautious administration of intravenous sodium bicarbonate may be indicated clinically in severe acidosis because acidosis enhances brain toxicity, but the patient must be monitored for worsening hypernatremia and hypokalemia as a response to alkalinization. Although the child in the vignette should be observed and repeat salicylate concentrations obtained, gastrointestinal decontamination with activated charcoal is therapeutic and, thus, the next best step.

15.  Question 16 (2008)
A 2-year-old boy is brought to the emergency department after his father found the boy in the garage gagging, coughing, and drooling profusely. His parents report that he had opened a number of containers, but they are unable to recall the names of the products. On physical examination, the boy is awake and crying, his heart rate is 160 beats/min, his respiratory rate is 24 breaths/min, he has clear lung sounds, and his blood pressure is 100/60 mm Hg. He has reactive, mid-sized pupils and white eschars on his tongue and soft palate. Shortly after his examination, he begins to vomit.

Of the following, the MOST likely cause of this patient's symptoms is

a) antifreeze

b) drain cleaner

c) gasoline
d) glyphosophate weed killer
e) organophosphate insecticide
ANSWER:  B

Most unintentional ingestions in young children occur in the home, where toxic household products are readily available. Many cleaning products, hydrocarbons, garden chemicals, and automotive solutions pose significant toxicity risks if ingested. Often, as described in the vignette, a toddler is brought to medical attention with the suspicion of a toxic exposure to an unknown product. Recognition of the typical symptoms related to individual exposures is critical to providing the appropriate intervention.

Ingestion of a corrosive alkali, such as drain cleaner, causes injury to mucosal and skin surfaces by liquefaction necrosis. Affected patients commonly present with drooling, dysphagia, odynophagia, and intraoral burns, as reported for the boy in the vignette. Additionally, they may have vomiting with hematemesis; respiratory distress with stridor or wheezing; and burns on the face, hands, or chest. Because the primary mode of injury is direct tissue corrosion, systemic symptoms are rare, and cardiovascular instability is not typical. Apart from agitation due to pain, mental status usually is normal. The major clinical concerns with a caustic ingestion are airway or esophageal injury. Early airway visualization and protection are indicated in any patient who presents with stridor or respiratory distress, and evaluation of the esophagus by upper endoscopy is indicated in patients who have intraoral burns or other symptoms related to the ingestion. The need for endoscopy in the asymptomatic patient in whom caustic ingestion is questionable is controversial.

Ethylene glycol, the toxic agent in antifreeze, causes an initial clinical syndrome typical of all alcohols. Abnormal mental status is the most common presenting symptom, with alterations ranging from lethargy to coma. Tachypnea is common due to the significant metabolic acidosis that results from the production of glycolic and oxalic acids during metabolism of ethylene glycol by alcohol dehydrogenase. Relative bradycardia and hypotension related to sedative effects also may be seen. Crystalluria caused by precipitation of calcium oxalate crystals in the urine is a late finding (Item C16A).

Gasoline and other hydrocarbon ingestions primarily cause respiratory distress due to pulmonary aspiration. Acutely, patients present with coughing, gagging, and choking. Among the potential findings on physical examination are fever; tachypnea; cyanosis; and abnormal lung findings that can include crackles, rales, and wheezing. In addition, direct central nervous system (CNS) effects of the hydrocarbon or related hypoxemia may lead to CNS depression, seizures, or coma.

Organophosphate toxicity is marked by clinical signs and symptoms related to the overstimulation of cholinergic receptors by excess acetylcholine. The features of cholinergic crisis include salivation, lacrimation, urinary incontinence, diarrhea and abdominal cramping, bronchorrhea and bronchospasm, and muscle weakness. Among the vital sign abnormalities are tachypnea and bradycardia, and pupils are constricted.

Glyphosphate-containing weed killers are irritants that can cause eye redness, cough with inhalation, and vomiting after ingestion.

16.  Question 75 (2009)
An 8-year-old boy has difficulty in academics and a short attention span. His father states that he had the same problems when he was a child. Physical examination reveals macrocephaly, multiple café au lait macules (Item Q75A) and axillary freckles (Item Q75B). Upon questioning, the father explains that he has similar skin findings.
Of the following, the MOST likely diagnosis is

a) fragile X syndrome

b) hypomelanosis of Ito
c) neurofibromatosis type 1

d) tuberous sclerosis
e) velocardiofacial syndrome
ANSWER:  C

The frequency of learning difficulties is increased in individuals who have a positive family history for learning disorders or genetic syndromes such as neurofibromatosis type 1 (NF-1), fragile X syndrome, or velocardiofacial syndrome (VCFS). It is important to obtain a family history when evaluating children who have suspected learning disorders to ascertain if there is a possible genetic cause. A thorough family history also may identify speech or language problems in up to 30% of first-degree relatives of children who have language delays, a risk factor for learning difficulties.

The multiple café au lait macules and axillary freckling described for the boy in the vignette meet diagnostic criteria for NF-1. The offspring of an affected individual has a 50% risk of inheriting the altered NF1 gene, which can be detected by molecular genetic testing, although this rarely is necessary for diagnosis. Learning disabilities occur with increased frequency in those who have a family history of NF-1, ranging from 40% to 60%.

Fragile X syndrome, the most common genetic cause of intellectual disabilities, occurs in 1 in 1,200 males and 1 in 2,500 females. A mutation in the FMR1 gene (Xq27.3) leads to expansion of the CGG trinucleotide repeat. Women who have alleles in the range of 29 to 200 CGG repeats are at risk for giving birth to affected children. Males who have fragile X syndrome have large heads, long faces, large ears, and macro-orchidism but no skin findings. Males who have the full mutation have mean intelligence quotient (IQ) scores of 40; affected females have mean IQ scores in the low-average to borderline range.

Velocardiofacial syndrome affects 1 in 400 individuals, and 10% of cases are inherited in an autosomal dominant pattern. The condition is caused by a microdeletion on chromosome 22q11.2 and may be associated with cardiac and facial anomalies, but not cutaneous abnormalities. Learning difficulties are reported in 82% to 100% of affected children.

Hypomelanosis of Ito is a congenital skin disorder that is characterized by linear or whorled hypopigmentation that follows the lines of Blaschko, the paths of embryonic neural crest cell migration (Item C75A). There is no evidence for genetic transmission. Associated intellectual disability has been reported in as many as 70% of cases, seizures in 40%, and microcephaly in 25%. However, these high percentages may be the result of selection bias, and the actual frequency of associated abnormalities may be lower.

Tuberous sclerosis complex (TSC) is inherited in an autosomal dominant pattern, but as many as two-thirds of cases represent new mutations. TSC may present during infancy with infantile spasms and a hypsarrhythmic electroencephalographic pattern. Autism is seen 1% of affected individuals. The most common skin finding is hypopigmented macules that have been likened to an ash leaf; they are seen in more than 90% of affected individuals (Item C75B).

17. Question 155 (2009)
A 9-year-old child has been struggling in his regular third-grade classroom and has not yet received additional educational support. A comprehensive psychoeducational evaluation reveals a significant discrepancy between cognitive testing scores and academic performance for reading and writing.

Of the following, the BEST educational intervention for this boy is

a) after-school private tutoring for language arts

b) mainstream classroom with preferential seating
c) resource services for language arts and reading

d) self-contained classroom for all subjects
e) summer school so he can catch up
ANSWER:  C

The Individuals with Disabilities Education Act (IDEA) of 1990 (PL 101-476) defines the guidelines for education of children in the United States who have specific learning disabilities. According to the "least restrictive clause" in IDEA, children who have learning disorders should be integrated into the mainstream classroom as much as possible.

The child described in the vignette is having learning issues in the area of reading and writing. The most appropriate setting for him is in the mainstream class for all of his subjects except language arts and reading. For these skills, he should receive extra educational support. Typically, this is accomplished by having the student go to a specialized classroom (resource room) staffed by a special education teacher.

Preferential seating close to the teacher in a regular classroom will not address his areas of academic weakness. Although he may benefit from additional tutoring and summer school, these strategies could be offered in addition to resource services. Children who have more significant learning issues (eg, autism spectrum disorder, cognitive impairment) may require a self-contained classroom that provides more individualized and intensive educational support.

18.  Question 171 (2009)
You are meeting with a family that recently moved to the United States. The two children, ages 11 months and 24 months, show evidence of global developmental delays. The parents ask what services are available for their children. You explain that United States federal law provides children with early intervention services.

Of the following, the BEST explanation about the provisions of the law is that

a) eligibility depends on the socioeconomic level of the family

b) family participation is mandated by law
c) the provision of services requires referral by a physician
d) the services are provided only to children who have autism
e) services for infants and toddlers must be family-based and culturally competent
ANSWER:  E

Public Law 94-142, the Education of the Handicapped Act, passed in 1975, gave children between the ages of 5 and 18 years access to a free, appropriate public education. Services to children between the ages of 3 and 5 years of age were optional. In 1986, the law was amended as 99-457, which established early intervention programs for children from birth to 3 years who had developmental delay. The law also mandated that preschool children receive services. The law was amended again in 1990 with 101-476, the "Individuals with Disabilities Education Act" (IDEA). The portion entitled Part H, the Program for Infants and Toddlers with Disabilities, required states to develop and implement community-based systems of care that are coordinated, family-based, and culturally competent, involving greater interagency collaboration. It mandated early identification and provision of services to infants and toddlers who have developmental delays and established conditions. In 1997, the IDEA amendment, PL 105-17 (Part C, formerly Part H), encouraged the states that did not serve the at-risk population to track and monitor such children so that they could be referred when needed.

Eligibility for such programs is dependent on whether a child has any developmental disability, not just autism. Families do not need a physician's referral for participation, they are not required to participate, and such participation is not dependent on income.

19.  Question 121 (2006)
The parents of a 6-week old breastfed girl report that she has cried 2 to 3 hours every night for the last week.  Findings on physical exam are normal.

Of the following, the best INITIAL management for this patient is

a) administration of a gastroesophageal reflux agent

b) administration of a sedating agent

c) administrations of an antispasmodic agent

d) cessation of breastfeeding and initiation of a protein hydrolysate formula

e) reassurance of the parents that the crying is normal

ANSWER:  E

During the fist 3 postnatal months, crying or excessive crying is a behavior that often causes parental anxiety, fear and concern, frequently resulting in a phone call or office visit to the pediatrician or clinician.  Crying is a normal behavior in newborns, who normally cry up to 2 hours each day in the first several postnatal weeks and as much as 3 hours each day at 6 weeks of age.  The type of crying described in the vignette is consistent with colic.  Infants who have colic often begin to cry suddenly, the crying frequently is persistent and it can last several hours.  Colic typically begins at 6 weeks of age and resolves at 3 months of age.  Organic disease accounts for less than 5% of infants who present with colic.  The pediatrician or clinician, therefore, needs to reassure the parents of a colicky infant that their child is normal, educate them about the frequency of infant crying and offer suggestions on methods of helping and coping with the situation.

The cause of colic is unknown.  Many different approaches have been tried to help with the crying.  Some anecdotal treatments for colicky infants include begin rocked, swaddled, or held in an infant carrier.  Others have proposed interventions such as the sound of the vacuum in the next room or placing an infant where he or she can hear the clothes dryer.  Steady rhythmic motion and sounds also have been suggested as a means for stopping the crying.  A recent systematic review has evaluated different treatments for infant colic.  Only four of the interventions studied had data of adequate quality and statistically significant numbers needed to treat (NNT).  The NNT is defined as the number of patients needed to treat with a given intervention to have one patient improve.  The NNT for hypoallergenic diet was 6, for soy formula was 2, for reduced stimulation was 2 and for herbal tea was 3.  The review suggests that these may be effective therapies for infant colic but addition rigorous studies of existing and alternative therapies are needed.

The infant described in the vignette has no signs or symptoms of gastroesophageal reflux, obviating the need for treatment with medications or thickening of the infant’s formula with cereal.  Stopping breastfeeding and switching the infant to a protein hydrolysate formula is not warranted because the infant has no signs of formula intolerance.  Antispasmodic agents and sedating agents are contraindicated in infants younger than 6 months of age.

20.  Question 185 (2008)
An 11-year-old boy was caught by his parents setting fire to paper in his bedroom wastebasket. He denied ever doing this before, but his parents found a used box of matches under his bed. He also is rough with the family pet, often pulling out the dog's fur. He once grabbed the dog by his ears and lifted him off the ground. His parents ask your advice on how to handle the boy's behavior.

Of the following, you are MOST likely to

a) reassure the parents that this is typical preadolescent behavior

b) recommend a medication trial with long-acting methylphenidate

c) refer the boy for an educational evaluation

d) refer the boy for a psychiatric evaluation

e) suggest that the parents restrict the boy's extracurricular activities if he misbehaves again
ANSWER:  D

Children who have a conduct disorder have a constellation of behavioral issues that make it difficult for them to behave in a socially acceptable manner. A child meets the criteria for conduct disorder established in the Diagnostic and Statistical Manual of Mental Disorders edition IV-TR by displaying some of the following behaviors: aggression to people and animals, destruction of property, deceitfulness, lying or stealing, or serious violations of rules. Conduct disorder generally is diagnosed at a younger age in boys (10 to 12 years) than in girls (14 to 16 years). Affected children may express their aggressive behaviors in the form of bullying and cruel behavior toward peers. Children may be verbally abusive and defiant. Persistent lying, frequent truancy, and vandalism are common in severe cases.

The fire-setting and abuse of the family pet described for the boy in the vignette is evidence of conduct disorder or another serious psychiatric disturbance for which evaluation and treatment should be coordinated by a psychiatrist. He is not exhibiting typical preadolescent behavior. The removal of privileges would not be effective in view of his mental health issues. The use of methylphenidate is indicated for treatment of attention-deficit/hyperactivity disorder, which is characterized by behaviors indicative of lack of attention and hyperactivity/impulsivity. An educational evaluation is indicated if there is evidence of academic difficulties.

21.  Question 165 (2008)
A 6-year-old boy has complained of periumbilical abdominal pain for the past 2 months. He has a history of mild constipation that his mother has managed successfully by increasing juice and fruits in his diet. The mother is frustrated because the boy has been sent home from school frequently due to complaints of pain. She reports that he is being evaluated for dyslexia. The pain occasionally occurs on weekends and school vacation breaks.

Of the following, the MOST likely diagnosis is

a) chronic constipation with fecal impaction

b) factitious abdominal pain

c) Helicobacter pylori gastritis

d) recurrent (functional) abdominal pain syndrome

e) school phobia
ANSWER:  D

Children often present to the pediatrician's office with recurrent pain syndromes, most notably abdominal pain and headache. Distinguishing significant pathology from minor functional or intercurrent illness is essential.

The child who presents with recurrent pain syndrome must have a psychosocial history taken because school is a significant stressor for many children and may be a cause of the symptoms. Additionally, school attendance and performance are good measures of the child's ability to perform in the face of recurring complaints. In addition to the pattern of pain and intestinal symptoms such as diarrhea, constipation, and dyspepsia, one of the diagnostic criteria for recurrent abdominal pain syndromes of childhood is the degree to which the symptoms interfere with school. Symptom exacerbation may be related to anxiety associated with academic or social school functioning.

In migraine and other recurrent headache syndromes, the photophobia, nausea, and other concomitant symptoms may preclude school attendance or impair performance, and therapy may be targeted at reducing the interference with activity. Conversely, children who have stress or tension headache may need to have their school performance assessed as a contributing factor to the illness. Finally, somatization disorders and school phobia often are accompanied by complaints similar to recurrent pain syndromes due to the anxiety that is associated with these disorders.

The symptoms exhibited by the child described in the vignette are most consistent with recurrent (functional) abdominal pain. The mother states that she has managed the child's mild constipation successfully, and there is no history of encopresis to suggest fecal impaction. School phobia is less likely because the pain also occurs on weekends and school holidays. Although Helicobacter pylori gastritis is a possibility in children who have epigastric abdominal pain, those affected often have associated nausea and vomiting.

22.  Question 115 (2008)
You are planning the discharge of an extremely low-birthweight infant from the neonatal intensive care unit (NICU) who requires home oxygen therapy for chronic lung disease. She also requires anticonvulsant therapy for a seizure disorder that is related to her having a grade III intraventricular hemorrhage with posthemorrhagic hydrocephalus and a ventriculoperitoneal shunt.

Of the following, a TRUE statement about the psychosocial effects of home care and equipment use by her parents is that

a) all parents are challenged by the stressors of home care and equipment use for infants who were in the NICU

b) mothers are more challenged than fathers about the provision of home care and equipment use

c) mothers who have visited regularly in the NICU have no problems with home medical equipment

d) parents who are health-care professionals can be expected to provide optimal care of their infant at home

e) the psychosocial stressors of home care and equipment use by parents require a psychiatric consultation
ANSWER:  A

The home care of technology-dependent or -assisted children has increased over recent decades in the United States. Commonly prescribed home medical equipment includes feeding tubes (nasogastric, nasojejunal, or gastrostomy) and pumps, oxygen delivery systems and suction apparatus, apnea and bradycardia monitors, intravenous cannulae, and surgical devices such as shunts. Home care typically is provided by the parents and a number of home-health personnel (respiratory therapists, physical therapists, nutritional and pharmacy services, and skilled or unskilled nurses or nursing assistants). The parents must balance the needs of their infant/child with daily routines that include meeting other family member needs, marital life, employment, and transportation. Hygienic practices need to become part of their care environment, and much of their home is changed to become a location for health-care delivery.

The infant described in the vignette has a number of needs for special home health care that, in addition to her history of extreme prematurity and prolonged stay in the neonatal intensive care unit (NICU), may increase the psychosocial stresses of her family. These challenges and stresses affect both parents. Studies show that mothers who visit the NICU frequently, who learn their infant’s care needs, and who participate in providing this care early in the NICU course may cope better than those who do not, but they still may have logistical or psychosocial problems attendant to the use of home medical equipment. Parents who are health-care professionals do not have an advantage in providing optimal care of the infant at home, and expectations of such are unfounded and unrealistic; parents respond first and foremost to their infant as their child. Rarely does the stress of home care for the technology-dependent infant/child require psychiatric consultation, but pediatricians and primary care clinicians should be attentive to signs of maternal depression and refer parents for formal evaluation as indicated.

23.  Question 235 (2008)
You are evaluating a 5-year-old boy who has cerebral palsy and mental retardation, is fed through a gastrostomy tube, and is dependent for all his care. He will be attending a full-day program at the school in which he previously was enrolled. His parents are divorced, and his mother is his primary caretaker. She will begin working while he is in school. He has a 10-year-old brother with whom he shares a room and who alerts his mother when his brother needs help at night. 

Of the following, the concern you are MOST likely to address is

a) family stress

b) need for nursing services during the night

c) need for the mother to be available during school hours

d) potential for child abuse in school

e) vulnerability to communicable diseases
ANSWER:  A

Chronic illness has a significant impact on an affected child and his or her family. Family members struggle to balance the needs of individuals with the increased time and energy devoted to the care of a child who has the disability. The increased emotional and economic burden on the family can cause intolerable stresses that lead to divorce, depression, and other psychosocial difficulties. Although much of a family's energy is devoted to the child who has a chronic illness, other healthy children in the family are aware of the stresses in the family, and their needs and concerns also must be addressed. The pediatrician can be an invaluable resource to families who need assistance accessing the appropriate community resources to handle the emotional and financial stresses of caring for a child who has a disability or chronic illness. 

Children who have disabilities are at increased risk of abuse and neglect in educational and child care settings, but the child described in the vignette is in a stable educational environment with caregivers who likely know him well. His mother needs to be available in case of an emergency during school hours, but she should be supported if she chooses to work. The child is unlikely to qualify for home nursing services. He should receive routine and additional immunizations, such as influenza, depending on his risk for serious sequelae of infection.
24.  Question 179 (2009)
You are evaluating a 10-month-old boy brought to the emergency department because of fussiness for 1 day. His mother reports that she was carrying him while answering the phone yesterday and that he fell from her arms onto the linoleum floor. Physical examination reveals a thin boy who is crying. He resists weight-bearing on the left leg, but you cannot elicit specific tenderness. He has bruises on the left temporal region, upper arm, and thighs. You suspect nonaccidental trauma and order a skeletal survey.

Of the following, the skeletal survey finding that is MOST specific for nonaccidental trauma is

a) linear nondisplaced skull fracture

b) long bone nondisplaced shaft fracture

c) metaphyseal chip fracture

d) spiral tibial fracture

e) subperiosteal new bone formation

ANSWER:  C
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Whenever child abuse is suspected, it is critical for the clinician to evaluate the child fully for any and all potential manifestations of such abuse. The evaluation begins with a thorough trauma history and social history, paying close attention to the child-parent interaction, and a complete physical examination. When bruises or other lesions are present, or the history is inconsistent with the mechanism of action for the lesions, child abuse should be strongly suspected, and further evaluation is required. Such evaluation includes a complete skeletal survey to look for fractures.

A skeletal survey consists of radiographs of the skull, lateral cervical spine, ribs, pelvis, thoracolumbar spine, arms, hands, legs, and feet. Anteroposterior and lateral views should be obtained to examine all aspects of the bones fully. A skeletal survey can provide information about the age of a fracture, although some fractures, such as those of the ribs, may not be recognized early. A repeat survey 2 weeks later can be helpful to identify healing fractures that exhibit new bone formation.

Certain types of fractures have a high specificity for nonaccidental trauma. Among the most specific are metaphyseal chip fractures (Item C179A) and metaphyseal bucket handle fractures (Item C179B), both of which are seen in children younger than 1 year of age. Other concerning findings include fractures of the posterior ribs (Item C179C), scapula, spinous process, and sternum as well as multiple fractures, fractures of different ages, femur fractures in children younger than 1 year of age (Item C179D), and complex skull fractures.

Common skeletal survey findings that have a low specificity for child abuse include simple linear skull fractures, nondisplaced long bone fractures, and subperiosteal new bone formation. A nondisplaced spiral fracture of the tibia, also known as a "toddler's fracture" (Item C179E), is the result of a twisting motion of the tibia and can occur in young children who have just learned to walk. Even in these types of fractures, however, it is important to obtain a complete trauma history. If the history is inconsistent with the injury, a full evaluation for nonaccidental trauma is indicated. Further evaluation includes imaging of the head (either computed tomography scan or magnetic resonance imaging) to look for hematomas, ophthalmologic examination to look for retinal hemorrhages (Item C179F), and urinalysis and liver and pancreatic enzyme measurement to look for evidence of blunt abdominal trauma. Any suspicious findings warrant mandatory reporting to child protective services.

25.  Question 9 (2006 PIR)
Among the following, the most beneficial approach to beginning the sexual abuse evaluation of a young

or nonverbal victim is by
a) asking the child to draw pictures

b) detailing what will happen

c) explaining the rape kit

d) singing songs with happy themes

e) telling what is already known
ANSWER:  A

The child should be assured that there will be no shots. Because the genital examination is not routine for girls, there will be anxiety about the procedure. A physician familiar to the child may minimize this anxiety. While the parent is being interviewed about the medical and social history, including substance abuse, domestic violence, animal abuse, previous contact with children’s services, sexual abuse in the family, and mental illness, the child, in another room, should complete a drawing series that can be used during the interview. This will put the child at ease and provide indirect entry to the topic of sexual abuse. Having the child draw a person and family doing something is a less formal alternative. The interview of the child should be private unless the child will not separate from the caretaker. The drawings should be discussed before any formal questions about inappropriate sexual experiences are broached. Nude figure drawings appropriately matched to the child’s skin color, race, and age are used to determine what words are used to identify body parts and whether the child recognizes “private parts” and what to do or say if something inappropriate happens to any body part. In young children, anatomically correct dolls may be substituted. They are best used in the hands of a trained interviewer. An open-ended question about private parts is, “What would you do or say if something happened to a private part or if someone else asked you to do something to their private part?” If the child says, “I would say no,” the next question should be “Have you ever had to say no?” The interview proceeds to determine what happened, where things happened, the identity of the perpetrator(s), frequency, and bribes and threats used. The types of abuse and their frequency are used by law enforcement to determine the charges and number of counts.  Questions and answers in quotes should be recorded in the interview report. Some jurisdictions allow or require videotaped recordings of the interview.
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