Question 134
You are evaluating a 3-year-old boy in the urgent care clinic for fever. His mother tells you that he had been well until yesterday, when he had a temperature that she recorded by oral thermometer at 103°F (39.5°C). He has had a clear nasal discharge, cough, and one episode of emesis. At the time of your evaluation, the patient is eating ice chips from a cup that he is holding while he is sitting on the bed. He has a temperature of 102.7 °F (39.3 °C), a heart rate of 140 beats/min, a respiratory rate of 30 breaths/min, and a blood pressure of 110/66 mm Hg. He has coarse breath sounds with good air movement bilaterally. His pulses are strong throughout. His capillary refill time is between 3 and 4 seconds in his hands and 2 seconds in his feet.

Of the following, the BEST plan of management is

a) blood pressure measurement and pulse oximetry in the four extremities
b) echocardiography for coarctation of the aorta
c) empiric intravenous antibiotics for suspected bacteremia
d) inotropic therapy with dopamine for shock
e) repetition of the perfusion examination with the patient supine and hands warmed
Answer E

The principal function of the heart is to deliver oxygenated blood to the organs and cells of the body so that they may carry out their metabolic function. Inadequate perfusion of the cells and organs results in shock. A number of physical examination findings that correlate to diminished perfusion can be useful in assessment of the ill child. Perfusion of the extremities may be assessed by the quality of the distal pulses, the color and temperature of the skin, and the capillary refill of the tissues. Perfusion of the kidneys may be ascertained by following the urine output over time. Cerebral perfusion can be assessed by the appropriateness of child's behavior and level of consciousness.

Distal pulses should be equal in quality and timing to the central pulses (femoral, axillary, carotid). The upstroke should be brisk. It is always important to compare the right brachial or right radial pulse to the right femoral pulse to evaluate for the possibility of coarctation of the aorta. The extremities should be warm to the touch and pink. Cool, mottled, or cyanotic extremities imply diminished perfusion. Of course, assessment should be made at room temperature, and the patient should not have any external factors that are likely to affect the accuracy of the examination, such as the placement of ice to an injury, holding a popsicle, or having just been in a cold environment. Capillary refill is assessed by holding the extremity at the same level as the heart and gently pressing until there is blanching. Blood should return to the tissue within 2 seconds in the well-perfused extremity at room temperature being evaluated at the level of the heart.

The febrile child in the vignette has delayed capillary refill in his hands, but not in his feet, which can be explained by the ice chips that he is holding. His perfusion, and specifically his capillary refill, should be re-evaluated when his hands have been warmed. A febrile patient may have diminished perfusion, but a differential capillary refill is unexpected. All other aspects of his physical examination and behavior suggest fever without diminished perfusion, and neither empiric antibiotics nor inotropic therapy is warranted. Coarctation leads to differential blood pressure and pulse findings when extremities that receive their blood flow proximal to the area of coarctation are compared with those that are distal. Blood pressure measurement and pulse oximetry in all four extremities are redundant tests in a 3-year-old child and would not yield relevant clinical information.

Question 150
You are evaluating a 17-year-old boy whom you have known since early childhood. He is complaining of headaches over the past 2 weeks. He has a history of asthma, which has been well controlled, and he is an otherwise healthy member of the varsity football team at school. He has had a significant weight gain of 30 lb (13.5 kg) since his visit to you 1 year ago. He denies using illicit or prescription drugs. On physical examination, he appears very muscular and has a blood pressure of 180/120 mm Hg. You repeat the measurement using a leg cuff to ensure adequate cuff size and obtain the same result.

Of the following, the BEST management plan is

a) angiotensin-converting enzyme inhibition as an outpatient
b) beta blocker therapy as an outpatient
c) diuretic therapy as an inpatient
d) repeat blood pressure measurement in 1 to 2 weeks
e) vasodilator therapy as an inpatient
answer E

Hypertension is a major cause of morbidity and mortality in adults, and growing data suggest that it is becoming a greater clinical problem in the pediatric population, particularly adolescents. Although yet to be defined clearly, the lifelong risks for the child who has hypertension or a prehypertensive state are likely to be substantial. Blood pressure is affected by height, weight, sex, and race. A complete medical history, particularly family history and medications (including over-the-counter supplements), and a thorough physical examination are essential to early and accurate diagnosis of hypertension and assessment of its secondary causes, comorbidities, and potential complications.

Measurement of the blood pressure is a salient component of the yearly health supervision visit for children beginning at 3 years of age. When the patient is calm and relaxed, blood pressure should be measured in the right arm with the patient seated and the arm resting at the level of the heart. The stethoscope should be placed about 2 cm superior to the cubital fossa, just over the brachial artery. It is extremely important to use the proper size cuff for each patient. The bladder of the cuff (not the cuff material) is the most important determinant of cuff size. The bladder width should cover 60% to 70% of the upper arm length. The cuff bladder length should cover 80% to 100% of the circumference of the arm to ensure complete compression of the brachial artery during cuff inflation. A cuff that is too small will result in a falsely elevated reading. A cuff that appears too large will not affect the measurement adversely. Most errors in blood pressure measurement occur in obese or highly muscularized patients when a cuff is used that is too small.

Severe hypertension and hypertensive crisis should be managed aggressively. The latter typically results from the ingestion of drugs that cause hypertension, injury, or disease of the kidney or previously unrecognized, progressive hypertension. Symptoms of severe hypertension may include headache, changes in vision, epistaxis, seizure, pulmonary edema with congestive heart failure, and those that may arise from renal failure.

The patient described in the vignette has a significantly elevated blood pressure that involves marked and reproducible systolic and diastolic hypertension. The best management plan is to monitor his blood pressure while the cause is ascertained and treatment begun, which involves admission to the hospital and initial treatment with an intravenous antihypertensive agent. The goal of such therapy is to reduce the blood pressure by 25% or less over the first 8 hours and gradually normalize it over the next 48 hours to avoid complications (eg, cerebrovascular accident).

The choice of chronic antihypertensive therapy depends, in part, on the cause of the hypertension, but for immediate short-term management, vasodilators (eg, calcium channel blockers, hydralazine, nitroprusside) are useful. These agents reduce the afterload against which the left ventricle pumps, thereby reducing its work and oxygen consumption. Alternatively, short-acting beta blockers could be used in the acute setting. When using beta blockers, however, the clinician must bear in mind their potential complications, including exacerbation of underlying asthma. Of importance, pharmacologic management of severe hypertension and hypertensive crisis should use medications that can be titrated to effect readily and have a fast onset of action. Diuretics, particularly the thiazide class, often are used as first-line antihypertensive agents for those who have mild or moderate hypertension that can be controlled on an outpatient basis. These may be used in combination with other agents, including but not limited to angiotensin-converting enzyme inhibitors or angiotensin receptor blockers, if adequate control is not obtained with a single agent. The significant hypertension reported for the boy in the vignette requires immediate action; repeating the blood pressure measurement in 1 to 2 weeks is not appropriate.

Question 235
A 4-year-old child who was struck by a car is unconscious and has a shallow respiratory rate of 6 breaths/min on arrival at the emergency department. You begin bag-valve-mask ventilation and prepare to intubate the child. The respiratory therapist asks what size endotracheal tube you would like.

Of the following the CORRECT endotracheal tube is a

a) 4.5-mm cuffed
b) 5.0-mm cuffed
c) 5.5-mm cuffed
d) 5.0-mm uncuffed
e) 5.5-mm uncuffed
Answer D

As with most equipment in pediatric resuscitation, appropriate endotracheal tube (ETT) size depends on the size of the child. For infants and children, ETT size can be estimated in a number of ways. The diameter of the child's fifth finger can approximate the internal diameter (ID) of the correct ETT, although this method has been shown to be inconsistently reliable. The use of a length-based resuscitation tape can be helpful in estimating ETT size in children weighing up to 35 kg. The formula of age (yrs)/4 + 4 reliably estimates the ID of an uncuffed ETT in children up to 10 years of age; the formula of age (yrs)/4 + 3 approximates the cuffed ETT size. The appropriate ETT for the 4-year-old child described in the vignette is either a 5.0-mm uncuffed or a 4.0-mm cuffed. These sizes represent estimates, and the physician should prepare ETTs one size larger and one size smaller in case the estimate is not accurate.

The use of cuffed ETTs in infants and children has been controversial in the past because of concern that high cuff pressures could cause ischemic tracheal necrosis. Recent evidence suggests that in the hospital (pediatric intensive care unit, operating room), where cuff pressure can be measured and maintained at less than 20 mm Hg, the use of cuffed ETTs after the neonatal period is safe. In some clinical situations, such as the patient who has poor lung compliance or who requires high peak airway pressures to achieve adequate oxygenation and ventilation (eg, status asthmaticus, acute respiratory distress syndrome), cuffed ETTs must be used to avoid air leaks around the tube. In emergency and out-of-hospital settings, where cuff pressure monitoring is not feasible, the use of uncuffed tubes is preferred.


Question 190
During a busy morning, a mother runs into your office with her 4-month-old infant, who is limp and cyanotic. She tells you that the baby was having difficulty breathing overnight, and on the way to the office this morning, he stopped breathing in the car. On physical examination, the infant has apnea and no pulses. You begin bag-valve-mask ventilation with 100% oxygen, and your nurse begins chest compressions.

Of the following, the MOST appropriate approach to cardiopulmonary resuscitation for this patient is

a) a compression rate of 80/min
b) a compression:ventilation rate of 30:2
c) application of an automatic external defibrillator
d) cessation of compressions when the heart rate is greater than 40 beats/min
use of the two thumb-encircling hands technique
Answer E

The appropriate hand position for infant cardiopulmonary resuscitation (CPR) when performed by clinicians is the two thumb-encircling hands technique (Item C190A). The rescuer places his or her hands around the infant's thorax with the thumbs together over the lower half of the sternum above the xiphoid. Compressions are delivered with the thumbs while the fingers squeeze the thorax and provide counterpressure. This technique has been demonstrated to produce higher coronary artery perfusion pressure and more consistent compression depth than the two fingers on sternum technique.

When performing chest compressions during CPR, the rescuer should "push hard" to depress the chest approximately one third to one half the anteroposterior diameter and "push fast" at a rate of 100 compressions/min to generate adequate cardiac output to maintain cerebral and cardiac perfusion. In addition, rescuers should allow the chest to recoil at the end of each compression to enable cardiac refilling.

When two rescuers are performing CPR, the recommended compression-to-ventilation rate is 15 compressions to 2 breaths. If a definitive airway has not been secured through endotracheal intubation, the individual providing the compressions should pause after 15 compressions so that two breaths can be administered either via mouth-to-mouth or a bag-valve mask device. A single rescuer should administer 30 compressions, then pause to give two breaths. Once a definitive airway has been established, ventilations should be delivered at a rate of 8 to 10/min independently of compressions, which should be performed without pause at a rate of 100/min.

If available, the use of an automatic external defibrillator is recommended in children older than 1 year of age who suffer a sudden, witnessed arrest. This device analyzes the patient's cardiac rhythm and defibrillates the patient if ventricular fibrillation or ventricular tachycardia is identified. Although such dysrhythmias are not common in young children, they are increasingly recognized as causes of arrest in older children, and rapid defibrillation can be lifesaving.

Chest compressions should be discontinued in infants and children when the pulse rate is greater than 60 beats/min and perfusion is adequate. Bradycardia in infants and children (<60 beats/min) rarely is adequate to maintain perfusion and should be augmented by chest compressions. Conversely, adequacy of perfusion is not dependent on heart rate alone. In the patient whose heart rate is greater than 60 beats/min but who has evidence of poor perfusion (eg, delayed capillary refill, weak pulses, cool extremities), compressions should be continued until perfusion is deemed to be adequate.

Question 156
A 14-month-old girl is brought to the emergency department with a 12-hour history of fever and rash. Her mother became frightened when it was difficult to arouse the girl after her nap. Findings on physical examination include a temperature of 104°F (40°C), a heart rate of 164 beats/min, a respiratory rate of 42 breaths/min, and a blood pressure of 75/45 mm Hg. There are petechiae and purpura (Item Q156A) on the chest, arms, and legs. As you are establishing intravenous access and drawing blood for initial laboratory evaluations, you request an immediate dose of antibiotics. 

Of the following, the MOST appropriate therapy is

a) ceftriaxone
b) penicillin
c) vancomycin
d) vancomycin plus ceftriaxone
e) vancomycin plus gentamicin
answer D

The findings reported for the patient in the vignette suggest that she has sepsis due to Neisseria meningitidis, but nearly all pathogenic bacteria can cause petechiae and purpura. When treating patients who have potentially life-threatening infections, the initial choice of antimicrobial agents should be broad enough to cover the endemic pathogenic bacteria in the local community. Once a bacterial pathogen is isolated and susceptibility data are known, the antimicrobial therapy can be simplified. The treatment of sepsis varies with age of the patient. 

Vancomycin and ceftriaxone represent the best choice for most patients older than 3 months who have potentially life-threatening infections. Vancomycin provides coverage for penicillin- and cephalosporin-resistant Streptococcus pneumoniae, Staphylococcus aureus, and Enterococcus, and ceftriaxone is effective against N meningitidis, most S pneumoniae, and other gram-negative organisms such as Haemophilus influenzae. Single agents (eg, ceftriaxone, penicillin, vancomycin) do not provide enough coverage in a critically ill patient. Vancomycin and gentamicin provide broad coverage, but gentamicin is not active against H influenzae and does not penetrate the central nervous system as effectively as ceftriaxone. 

For most neonates, ampicillin in addition to cefotaxime or gentamicin is an appropriate choice. Many experts suggest that if central nervous system disease has not or cannot be ruled out, cefotaxime is preferable because the cephalosporins penetrate the central nervous system better than the aminoglycosides. Vancomycin rarely is included in the treatment of neonates who have community-acquired sepsis. Certain situations may call for the addition of acyclovir. 

Patients between 1 and 3 months of age are more problematic. It is during this age that a crossover can occur from pathogens commonly seen in the neonatal period (eg, group B Streptococcus, Escherichia coli, Listeria monocytogenes, Enterococcus) to those usually encountered in children older than 3 months of age (eg, S pneumoniae, N meningitidis, S aureus). Clinicians should understand the common bacterial pathogens and their resistance patterns in their community when making antibiotic choices. If there is concern for methicillin-resistant S aureus or penicillin- or cephalosporin-resistant S pneumoniae, vancomycin should be part of the empiric regimen.

Question 213
A 12-year-old girl presents to the emergency department with abdominal pain. Her parents report that she awakened with a temperature of 101°F (38.4°C) this morning, complained of abdominal pain, and has vomited twice. There is no diarrhea, and there are no sick contacts. She reports nausea and no interest in food or drink. She was previously entirely healthy. Urinalysis reveals a specific gravity of 1.015 and is otherwise normal. 

Of the following, the finding that MOST indicates the need for immediate surgical intervention is

a) abdominal distention
b) hyperactive bowel sounds
c) pain in the right lower quadrant
d) rigidity of the abdominal wall
e) voluntary guarding
answer D

The differential diagnosis of abdominal pain in children is an almost daily challenge for the pediatrician. Young children are especially challenging because they cannot verbally report many of the symptoms elicited in history-taking or even respond to questions regarding palpation of the abdomen. The approach to the abdominal examination should elicit as much patient cooperation as possible and prevent crying and movement, which may confuse findings. 

Examination findings such as tenderness may occur in children who have both nonsurgical abdominal complaints and peritoneal inflammation. The presence of bowel sounds is usually reassuring. Exquisite tenderness elicited by walking, buttoning pants, and climbing on the examination table strongly suggests a "surgical abdomen." Distention with tenderness, rigidity of the abdominal wall to palpation, and rebound tenderness are more specific signs of peritoneal irritation and, therefore, a surgical abdomen. 

Simple abdominal distention may occur with constipation, gaseous distention, or pregnancy. Hyperactive bowel sounds usually suggest increased peristalsis against a bowel obstruction or gastroenteritis and are not generally present in peritonitis. Pain in the right lower quadrant is suggestive when other signs of peritonitis are present, but it also may occur with ovarian cyst or torsion, gastroenteritis, constipation, pneumonia, and other disease processes. Voluntary guarding is common on examination, even in children and adults who have no abdominal pain.

Question 230
A 4-year-old girl remains intubated, mechanically ventilated, and completely unresponsive in the intensive care unit following a massive subarachnoid hemorrhage of unknown cause. She is hemodynamically stable and not receiving any sedating medications. She has a temperature of 98.1°F (36.7°C) and has no evidence of infection. The girl has not exhibited any brainstem or cerebral function for more than 24 hours. 

Of the following, the statement you are MOST likely to make while on rounds with the resident team is that

a) a nuclear medicine blood flow study is the best method to determine whether the girl is brain dead
b) electroencephalography must be performed to ascertain whether this girl is dead
c) even though this child is brain dead, her stable cardiac status precludes a declaration of death
d) no further testing is indicated because this child is brain dead
e) organ donation is contraindicated in this child once she is declared dead
answer A

Brain death is equivalent to cardiorespiratory death, and a child is legally dead at the time the criteria for brain death are fulfilled. The determination of brain death is most helpful to the process of organ procurement for transplantation. 

Clinical criteria for brain death include a known, irreversible cause, along with complete absence of cerebral and brainstem function for more than 12 hours (for children older than 1 year) determined by at least two physicians. The patient must be normothermic and normotensive, and there must be no toxins, drugs, or metabolic disorders present that could obscure neurologic examination findings. Absence of brainstem function is confirmed by physical findings plus an apnea test, with arterial PCO2 greater than 60 mm Hg rising by at least 20 mm Hg over 8 to 10 minutes while the patient receives 100% oxygen. 

Ancillary neurodiagnostic studies may be helpful in diagnosing brain death. Electroencephalography with electrocerebral silence is consistent with but not pathognomonic for brain death. A cerebral radionuclide scan or conventional angiography showing complete absence of blood flow in the vertebral and carotid arteries is pathognomonic for brain death. Such flow studies may be helpful when facial injury precludes examination or there is difficulty establishing a known cause, as in the vignette. 

Without further evaluation, the 4-year-old child described here cannot be declared brain dead yet by current criteria because the cause of her subarachnoid hemorrhage is unknown. A nuclear medicine blood flow study can document brain death by demonstrating no blood flow in the intracranial major arteries. Her stable cardiac status does not preclude a declaration of brain death, although further testing is indicated. Electroencephalography alone, even if devoid of any activity, does not definitively establish brain death. Once declared brain dead, this child likely can be a candidate for organ donation.

Question 224
An anxious 16-year-old girl presents to the emergency department complaining of a sudden onset of feeling that she is unable to breathe. She also complains of tingling around her lips and fingertips. Upon further questioning, you learn that she has had frequent similar episodes in the past. She has no history of asthma, and she has no chest pain or fever. Physical examination reveals a respiratory rate of 30 to 40 breaths/min, oxygen saturation on room air of 99%, no intercostal retractions, and no fever. No wheezing or crackles are evident on chest auscultation; breath sounds are good bilaterally. The balance of findings on the physical examination, including a complete neurologic evaluation, are normal. 

Of the following, the symptom that BEST distinguishes the correct diagnosis from compensatory hyperventilation is

a) chronicity of the complaint
b) lack of chest pain
c) lack of fever
d) oxygen saturation
e) respiratory rate
answer A

The chronicity of the complaints reported by the girl in the vignette, particularly in the absence of any signs or symptoms of organic disorders, suggests hyperventilation syndrome rather than compensatory hyperventilation. 

A rapid respiratory rate may be a compensation for organic disease such as pneumonia, asthma, diabetic ketoacidosis, increased intracranial pressure, congestive heart failure, or toxin ingestion or it may be a manifestation of dysfunctional breathing. Hyperventilation syndrome is a form of dysfunctional breathing that is defined as breathing in excess of metabolic requirements that leads to an acute decrease in arterial carbon dioxide values (hypocapnia). Symptoms of hypocapnia, such as paresthesias of the face and hands, generally appear when the PCO2 declines to 20 mm Hg. Other symptoms include dyspnea, chest pain or tightness, muscle spasm, dizziness, and palpitations. 

The cause of hyperventilation syndrome is unclear; in fact, some authors doubt its existence. The cause is probably multifactorial. Early literature often used "hyperventilation syndrome" and "panic attack" interchangeably, but it has become clear that they are not necessarily the same. One recent study showed that patients who have hyperventilation syndrome experience an accentuated increase in ventilation after a change in body position from supine to standing, suggesting increased sensitivity of the baroreceptor response. Other studies have shown a strong association between hyperventilation syndrome and asthma, suggesting that some affected patients may be experiencing mild asthma attacks. 

The acute evaluation of a patient presenting with isolated tachypnea should focus on ruling out acute organic causes. A history and physical examination help to rule out obvious problems such as congestive heart failure, asthma, pneumonia, or increased intracranial pressure. Additional suggested measures to rule out an organic cause in the acute setting include chest radiography, electrocardiography, arterial blood gas determination, and measurement of serum electrolytes and hemoglobin. A trial of bronchodilators also can be ordered. Prior recommendations to ask the patient to breathe into a paper bag in an attempt to reverse the hypocapnia have been discouraged by recent authors, who point out that this practice could be dangerous in the patient who has hyperventilation due to hypoxia. 

Patients with hyperventilation syndrome due to anxiety often show spontaneous resolution of their symptoms after assurance that there is no organic cause for the symptoms. Selected patients who have unremitting symptoms may require a ventilation perfusion scan to rule out the presence of a pulmonary embolus or more detailed pulmonary evaluation. 

Organic problems such as congestive heart failure and pneumonia may be present in the absence of fever or chest pain. Blood oxygen saturation is normal in patients who have diabetic ketoacidosis and increased intracranial pressure. Thus, fever, chest pain, and oxygen saturation do not reliably distinguish compensatory hyperventilation from hyperventilation syndrome. However, the recurrent nature of this patient's complaints would not be expected in compensatory hyperventilation due to any of these organic etiologies because spontaneous recovery from any of them is unlikely without specific therapy. Impending respiratory failure should be suspected in patients who present with tachypnea, diminished level of consciousness, poor skeletal muscle tone, and cyanosis.

Question 181
A 13-month-old boy presents to your office after his mother called for an urgent appointment because he had a bad cough and noisy breathing. He has been previously healthy and is fully immunized. On physical examination, his temperature is 100.9°F (38.3°C), pulse rate is 142 beats/min, respiratory rate is 36 breaths/min (crying), and pulse oximetry reading is 98% on room air. The mother states that he went to sleep normally with only mild symptoms of an upper respiratory tract infection and awakened at 4 am with noisy breathing. He tolerated sips of juice this morning and has had no vomiting, diarrhea, or high fever. After the boy settles down from having his vital signs measured, he has a "barking cough," and on auscultation, you notice stridor with every breath. Mild suprasternal retractions are visible on examination of the chest. He prefers to sit up and looks slightly anxious. 

Of the following, the treatment MOST likely to provide improvement is

a) ceftriaxone intramuscularly
b) dexamethasone orally or intramuscularly
c) humidified oxygen by face mask
d) nebulized albuterol
e) nebulized budesonide
answer B

The boy described in the vignette most likely has croup, the most common cause of upper airway obstruction in young children. The disease usually is due to a viral infection (parainfluenza types 1 and 2). Croup typically has a nocturnal presentation in a child 6 months to 2 years of age, with either no prodrome or an upper respiratory tract infection. Noninfectious (spasmodic) croup may be seen in children who have atopy or a history of asthma. 

The differential diagnosis of acute upper airway obstruction includes foreign body ingestion/aspiration, bacterial tracheitis, and epiglottitis. Because of Haemophilus influenzae type b immunization, epiglottitis is rare today. Severe tonsillitis or parapharyngeal abscesses also may cause acute upper airway obstruction, but these conditions generally afflict older children and adolescents. 

Signs and symptoms of upper airway obstruction include preference for an upright posture (sometimes "tripoding," with the hand placed on the examination table), breathing through an open mouth, dysphagia or inability to swallow secretions, and stridor. It is common for viral laryngotracheobronchitis to cause wheezing or signs of lower airway obstruction, as well. 

Assessment for respiratory distress includes evaluating for retractions, accessory muscle use, hypoxia, and fatigue. Stridor at rest implies potential upper airway compromise due to subglottic and subglottic and vocal cord edema. 

Therapy for airway obstruction is avoidance of agitation (venipuncture for laboratory studies is not indicated or helpful) and early administration of oral or injectable steroids. Nebulized budesonide has not been shown to be superior to parenteral dexamethasone. Provision of humidified oxygen is indicated as a triage intervention for all children in respiratory distress, but it does not represent definitive management. Use of mist tents or nebulized saline also is not definitive therapy. Nebulized albuterol does not constrict edematous airway tissue and is not therapeutic in croup, unless the condition is associated with wheezing or other evidence of bronchoconstriction. Nebulized racemic epinephrine may have a short-term benefit but is not definitive treatment. 

Antibiotics are not indicated in viral croup. Viral croup usually can be distinguished from bacterial tracheitis based on lower temperature, abrupt onset of symptoms, and the presence of upper respiratory tract symptoms for a brief period prior to the development of croup. 

If a child appears toxic, has severe respiratory distress, or fails therapy for croup, other diagnoses should be considered, such as epiglottitis, bacterial tracheitis, severe croup, or foreign body. These conditions are airway emergencies. 

Most children who have mild-to-moderate croup are managed successfully as outpatients. Children who have stridor at rest, impending respiratory failure, or underlying disease should be observed in the hospital.

Question 131

A 17 year old girl presents with a 5 day history of jaundice. She has a 3 year history of anxiety and depression and has seen a neurologist because of tremor and slurred speech. On physical examination, the girl is responsive but withdrawn and has scleral icterus. Her liver is slightly enlarged, but there is no splenomegaly. Her total bilirubin is 12 mg/dl, direct bilirubin is 1 and hematocrit is 25%. Serum albumin is 3 and total protein is 6.5, The peripheral smear demonstrates schistocytes and burr cells. The prothrombin time is 23 seconds, partial thromboplastin time is 60 seconds and the serum ammonia concentration is 80.

Of the following, the test MOST likely to identify the cause of this girls liver dysfunction is

a) alpha 1 antitrypsin leve

b) anti smooth muscle antibody

c) ceruloplasmin

d) Epstein Barr virus titer

e) Hepatitis B core antibody

Answer: C

Liver failure occurs when damage to the hepatic parenchyma (hepatocytes) is so severe that the synthetic and metabolic funtions of the liver are impaired. Among the more common causes of fulminant liver failure are drugs (eg acetaminophen, valproic acid, propylthiouracil, halothane), toxins (Amanita phalloides, carbon tetrachloride), infections (hepatitis A and B, adenovirus), autoimmune hepatitis, vascular ischemia, and metabolic disorders. Typically, the early course of  severe liver injury is characterized by transaminase elevation, hepatomegaly, jaundice, and the progressive development of coagulopathy. As the injury worsens, renal failure, hypoglycemia, cerebral edema, and encephalopathy may develop. A grading scheme based on clinical findings currently is used to determine the severity of encephalopathy. 

The patient described in the vignette presents with a chronic history of tremor and anxiety preceding the onset of liver disease. She now has jaundice, evidence of hemolysis, and coagulopathy. The presence of neurologic disease, liver failure and hemolysis strongly suggests fulminant Wilson disease. Wilson disease is caused by a defect in ATP7b an Atpase that transports copper out of hepatocytes. Impaired copper excretion leads to the accumulation of copper within the liver. In fulminant Wilson disease, a massive release of copper from the liver causes both hepatocellular necrosis and hemolysis. Serum ceruloplasmin concentrations typically are low in Wilson disease, although they occasionally can be in the normal range. The other tests that help establish a diagnosis of Wilson disease include slit lamp evaluation of the eyes for Kayser-Fleischer ring, 24 hour urinary copper measurement, and liver biopsy for copper content.

Alpha 1 antitrypsin deficiency, autoimmune hepatitis, infectious mononucleosis and hepatitis B can be diagnosed with alpha 1 antitrypsin level, anti smooth muscle antibody, EBV titer, and hepatitis B core antibody respectively. Although all of these conditions can cause liver failure, the antecedent neurologic symptoms and the associated hemolysis strongly suggest Wilson disease in this patient.

Question 240
A father carries his 5-year-old child into the emergency department after a motor vehicle crash in which his vehicle rolled over several times. The accident occurred 1 minute away. The boy was restrained by lap and shoulder belts. He did lose consciousness. In his father's arms, the child moans softly but does not open his eyes. 

Of the following, the MOST dangerous consequence of transporting this injured child to the emergency department in this manner is

a) delay in instituting intravenous fluid resuscitation
b) delay in providing supplemental oxygen
c) exacerbation of a cervical spine injury
d) hospital personnel not having adequate time to prepare for his arrival
e) vascular injury to the extremities
answer C
The child described in the vignette has lost consciousness as a result of head trauma inflicted during a motor vehicle collision. He should be assumed to have a cervical spine injury until proven otherwise. Full immobilization with a cervical collar and a long spine board are indicated during transportation to a medical facility. Failure to immobilize his neck may cause or worsen a cervical spine injury. 

Motor vehicle accidents are the leading cause of spinal trauma in children, followed by falls. The incidence of spinal cord injury was approximately 1.5% in two studies that used national trauma registry data. Approximately one third of children who have spinal trauma have associated spinal cord damage. Unlike adults, in whom recovery from spinal cord damage is rare, children show a high rate of partial neurologic recovery from such injuries. 

The initial evaluation of an accident victim should focus on the ABCs (airway, breathing, and circulation), followed by a brief neurologic examination to assess for disability or neurologic deficits. As long as the spine is protected, exclusion of a spinal cord injury may be safely deferred until systemic instability has been addressed. 

Evaluation for cervical spine injury should be undertaken in the conscious patient who exhibits tenderness to palpation over the spine and all patients who have altered levels of consciousness. Lateral, anteroposterior, and odontoid radiographs identify up to 92% of all cervical spine fractures. The lateral films should include the base of the skull, all seven cervical vertebrae, and the first thoracic vertebra. If complete visualization of this region is not possible with the lateral view, a "swimmer's view" of the lower cervical and upper thoracic area should be obtained. If there is still difficulty in visualizing this area, computed tomography scan of the neck should be ordered. In the presence of a significant fracture in a comatose patient or a neurologic deficit in a conscious patient, magnetic resonance imaging should be obtained to provide the highest quality images of the spinal cord. 

Pharmacologic therapy with methylprednisolone after acute cervical spinal cord injury has been recommended in the past after initial studies appeared to show benefit. Later studies have not confirmed the benefit of methylprednisolone. This is a controversial area, with no clear consensus on the standard of care. The current Advanced Trauma Life Support Manual continues to recommend its use. 

The transfer of the child in the vignette via private automobile should not cause a delay in the administration of either intravenous fluids or supplemental oxygen. It is unlikely that a vascular injury would be worsened by this mode of transport. Finally, it is helpful but not essential to notify emergency department personnel of an arriving trauma victim.

Question 229
A 14-year-old boy who had a sore throat and fever 2 weeks ago presents to the emergency department still dressed in his football gear from the practice field, where he complained of acute abdominal pain. He exhibits tachypnea, tachycardia, and mild hypotension and complains of intense pain in the left upper quadrant. 

Of the following, the MOST definitive study to diagnose this child's condition is

a) abdominal computed tomography scan
b) abdominal ultrasonography
c) complete blood count
d) diagnostic peritoneal lavage
e) partial thromboplastin time
answer A

Splenic rupture in children almost always is due to blunt trauma, although susceptibility may be enhanced in children who have underlying disease, such as Epstein-Barr viral infection with splenomegaly. Because trauma to the upper abdomen may be suspected in children who have blunt trauma due to sports, motor vehicle accident, or assault, the approach to the child in whom splenic injury is suspected should be the same as for all trauma victims. 

Attention to airway, breathing, and circulation should be the initial step in evaluation. For the child who has suspected splenic rupture, hemodynamic stability should be ensured. 

Peritoneal lavage almost never is indicated in children because computed tomography scan of the abdomen with contrast provides more specific and sensitive information about the extent of abdominal injury. Limited evidence suggests that ultrasonography is sensitive and specific in accurately diagnosing blunt abdominal trauma, but, as with other ultrasonographic procedures, results may be related to the skill of the operator. 

Although many children do not require surgical intervention for splenic laceration, splenic rupture or laceration associated with hemodynamic instability may require such measures. Baseline complete blood count and coagulation studies (eg, partial thromboplastin time) should be obtained, but they will not establish the diagnosis of splenic injury. In addition, an intravenous line should be placed, and the patient should not be fed until surgical clearance or several hours of observation indicate no need for surgery. Support with intravenous fluids and blood products is indicated for the patient described in the vignette, who has hypotension and tachycardia. 

Children who require splenic resection are at increased risk for postsplenectomy sepsis, although the occurrence of this complication may be waning because of improved immunization against encapsulated organisms.

Question 197
A 2-year-old boy is pulled from the pool by the lifeguard after slipping into the water while his mother was caring for another child poolside. 

Of the following, the factor MOST predictive of a favorable prognosis is

a) no seizure activity
b) no vomiting occurred
c) palpable pulse on arrival at the hospital after cardiopulmonary resuscitation en route
d) palpable pulse when emergency medical services arrive at scene
e) estimated submersion time of less than 3 minutes
answer D

Near-drowning events among children generally have one of two outcomes: survival with virtually no neurologic sequelae or death soon after arrival at the hospital. The single most important predictor of outcome for a near-drowning in a pediatric patient is whether cardiac arrest has occurred. Those who survive cardiac arrest do so only if cardiopulmonary resuscitation is required for fewer than 10 minutes. Thus, patients who have palpable pulses at the scene are most likely to survive and have a good prognosis. 

Other factors in the prognosis include presence of coma, hyperglycemia, and pupillary response. Persistence of coma or lack of purposeful movements by 24 hours after the submersion event correlates with poor neurologic outcome. 

The presence of seizure activity may signify central nervous system injury from hypoxia or may be the cause of the submersion injury. Vomiting is common in patients who survive near-drowning and may be associated with aspiration and lung injury. Length of submersion is important as a prognostic sign but is rarely known definitively. Thus, absence of seizure activity, presence of vomiting, or submersion time of less than 3 minutes are not predictive of a favorable prognosis. 

Submersion injury associated with marked hypothermia (core temperature less than 82.4°F [28°C]) may help protect the central nervous system and myocardium. Resuscitation in such patients should continue without interruption during rewarming to a core temperature to 89.6°F (32°C).

Question 26
A 6-year-old boy who has severe vomiting and dehydration is admitted to the hospital. Initial laboratory studies demonstrate a serum sodium concentration of 126.0 mEq/L (126.0 mmol/L), potassium of 5.3 mEq/L (5.3 mmol/L), and pH of 7.26. After 24 hours of rehydration with 0.9% saline, his serum sodium concentration is 129.0 mEq/L (129.0 mmol/L) and potassium is 4.9 mEq/L (4.9 mmol/L). On physical re-examination, you note that his knees, elbows, dorsal fingers, and tongue are somewhat pigmented (Item Q26), and his skin is darker than that of other family members.

Of the following, the MOST useful diagnostic laboratory study at this time is measurement of serum

a) antidiuretic hormone (ADH) and alpha-melanocortin-stimulating hormone
b) cortisol and adrenocorticotropic hormone (ACTH)
c) cortisol and dehydroepiandrosterone
d) dehydroepiandrosterone and ACTH
e) insulin-like growth factor 1 and ADH
answer: B

Acute or chronic vomiting and dehydration associated with hyponatremia and elevated potassium concentrations, as described for the boy in the vignette, suggest adrenocortical insufficiency. Primary adrenal insufficiency is associated with skin pigmentation (Item C26) because of ACTH overproduction. ACTH acts directly on the melanocortin receptors of skin to activate melanin production. Normally, ACTH controls the amount of cortisol produced by the adrenal cortex by stimulating adrenal steroidogenesis. Cortisol then feeds back both to the pituitary and hypothalamus to inhibit pituitary ACTH release. Measurement of low serum cortisol and markedly elevated serum ACTH concentrations at any time of the day usually confirms the diagnosis of primary adrenal insufficiency. The presence of skin pigmentation in the boy described in the vignette suggests that identifying an elevated ACTH value will be easy, but because there is diurnal variation in ACTH and cortisol, with highest concentrations during the early morning hours and lowest in the late afternoon and evening, children who have less severe adrenal insufficiency should have these hormones assessed in the early morning. In addition, an ACTH stimulation test might be necessary for diagnostic confirmation. In this test, synthetic ACTH1-24 is administered intravenously, and the adrenal cortisol response is measured before injection and at 1 hour postinjection. An adequate cortisol response at 1 hour rules out adrenal insufficiency.

Although ADH concentrations might be elevated in primary adrenal insufficiency because of loss of intravascular fluid volume, measurement of this hormone does not help in the diagnosis of a child who has low serum sodium and somewhat elevated potassium values. Low serum sodium is associated with inappropriate ADH release, but the potassium would not be elevated. ACTH and melanocyte-stimulating hormone (a melanocortin) both are produced from enzymatic cleavage of a larger molecule, proopiomelanocortin. Although melanocyte-stimulating hormone might be overproduced to some extent in the presence of excess ACTH, elevated concentrations of this hormone are not necessary for skin pigmentation with ACTH excess.

Dehydroepiandrosterone (DHEA) is a weak androgen precursor produced by the fetal adrenal initially; production increases again in mid-childhood with the onset of adrenarche. DHEA values rise slowly from age 4 to 6 years. Elevated values may be found with some adrenal tumors and some relatively rare types of congenital adrenal hyperplasia, but these disorders are associated with some degree of early puberty. DHEA-S, the sulfated product of DHEA, usually has stable serum values without diurnal variation. Therefore, normal DHEA or DHEA-S values in an adolescent or adult confirm the presence of a functioning adrenal gland. This test is less useful in a young child because onset of adrenarche is variable. Cortisol is low in primary or secondary adrenal insufficiency but tends toward low ranges in most people after the early morning hours.

Insulin-like growth factor 1 is a marker for growth hormone sufficiency, and normal concentrations vary with age and sex. Because this child does not seem to have a growth problem, the result of this assay should be normal for age.
