Block 1: GI Board Review: Q & A

1. You are seeing a 1-month-old girl for follow-up after a hospitalization for acute gastroenteritis caused by rotavirus. Her diarrhea had decreased in the hospital while taking oral rehydration solution, but when her mother resumed her usual cow milk formula, the girl began to have an increased number of very watery stools. She appears well hydrated, and findings on her abdominal examination are normal.

Of the following, the MOST appropriate approach to managing this infant’s diarrhea is to

A. change to a lactose-free formula for the next few days

B. dilute the cow milk formula with oral rehydration solution for the next few days

C. give her only oral rehydration solution until the diarrhea resolves

D. readmit her to the hospital for administration of intravenous fluids

E. repeat her stool studies to confirm the diagnosis of rotavirus infection

Preferred Response: A

The infant described in the vignette most likely has lactase deficiency due to rotavirus infection. Lactase is an enzyme found in the most superficial villous portion of the intestinal brush border, which hydrolyzes lactose to glucose and galactose. Lactase deficiency may have several causes in children and adults. Primary lactase deficiency, the most common type, is a genetically determined condition that affects children and adults at different ages but is unusual before 5 years. Symptoms include abdominal distention, bloating, flatulence, or nausea after the ingestion of lactose, with the amount of lactose needed to cause such symptoms varying from person to person. The diagnosis is made by breath hydrogen testing, and management consists of removing some or all lactose from the diet. Congenital lactase deficiency is extremely rare.

Secondary lactase deficiency may develop after an infectious gastroenteritis, such as rotavirus, giardiasis, or cryptosporidiosis. Other causes include celiac disease and enteropathy related to immunodeficiency. Secondary lactase deficiency is suggested when a child who has a recent diarrheal illness experiences worsening diarrhea or bloating after the reintroduction of lactose into the diet, as described for the girl in the vignette. Most children who have gastroenteritis do not develop lactase deficiency. For this reason, most infants can tolerate and should continue taking human milk or standard lactose-containing formula throughout a diarrheal illness. For very young infants (eg, <3 months old), such as the one described in the vignette, or those who have significant fluid losses, a lactose-free formula may be attempted until the diarrhea resolves. Infants who are breastfed should be encouraged to continue breastfeeding, even if secondary lactase deficiency is suspected.

Giving full-strength formula or human milk is recommended to supply the child with sufficient calories during the recovery phase of a diarrheal illness; therefore, diluting the formula or providing only oral rehydration solution is inappropriate. If the child is not vomiting, oral hydration is optimal, and intravenous hydration is not necessary. There is no need to confirm the diagnosis of rotavirus infection; doing so would not alter management plans.

2. A 10-week-old infant has undergone abdominal surgery for gastroschisis. After 6 weeks of parenteral nutrition (PN), cholestasis has developed.

Of the following, the intervention that is MOST likely to reduce the severity of cholestatic liver disease due to PN is:

A. addition of 800 IU of alpha-tocopherol (vitamin E) to the daily PN

B. early introduction of hypocaloric (trophic) enteral feeding

C. elimination of intravenous long-chain triglyceride supplementation

D. reduction of the dextrose concentration of the PN to 15% (15 g/100 mL)

E. removal of branched-chain amino acids from the PN

Preferred Response: B

Parenteral nutrition (PN) is a lifesaving therapy in the neonate or infant who requires a prolonged period of fasting. Total parenteral nutrition (TPN) involves the administration of intravenous dextrose, free amino acids, lipids, and electrolytes into a central vein (typically the subclavian). Trace elements, including zinc, iron, and selenium, must be added if prolonged fasting is expected. For infants, prolonged TPN is used primarily in those who are critically ill and have bowel dysfunction due to gastrointestinal malformations

(gastroschisis, omphalocele) or necrotizing enterocolitis. The four primary complications of this treatment are infection, thrombosis, electrolyte abnormalities, and cholestasis. Risk factors for cholestasis include severe necrotizing enterocolitis, prolonged bowel rest, bacterial overgrowth, and recurrent catheter-related sepsis.

Early enteral feeding, even in small volumes, is believed to treat PN cholestasis by stimulating bile flow and promoting intestinal motility. Although no randomized trials have proven definitely the concept that

trophic feedings reduce cholestasis, animal studies suggest that they improve intestinal mucosal integrity

and pancreaticobiliary function. Therefore, trophic feedings are recommended if patients can tolerate them.

Additional interventions that may reduce PN cholestasis include: not giving excessive glucose, using

ursodeoxycholic acid to increase bile flow, and treating bacterial overgrowth. Another strategy is to provide the patient’s daily PN in a condensed time period (“cycling” the PN). A recent small case series also suggested that using an omega-3-based lipid emulsion (instead of the more commonly used omega-6-based emulsion) can treat cholestasis successfully. Reduction of dextrose, removal of branched-chain amino acids, addition of vitamin E, and elimination of the long-chain fat preparation have not been shown to be effective treatments for cholestasis.

3. A mother brings in her 5-year-old son in for a health supervision visit. Family history reveals that the boy’s father has had a soft-tissue sarcoma and a colectomy for “colon polyps.” Results of the boy’s physical examination are within normal limits. The mother asks if her son is at increased risk for polyps and cancer. You review the father’s medical records, which indicate that his colectomy was performed at age 20 because of the discovery of 50 adenomas in the colon.

Of the following, the BEST recommendation for the son at this time is

A. a colonoscopy to survey for polyps

B. annual fecal occult blood testing

C. annual screening of serum alpha-fetoprotein

D. genetic testing to determine his risk

E. ultrasonography for testicular tumors

Preferred Response: D

The boy described in the vignette, whose father has familial adenomatous polyposis (FAP), has a 50% chance of inheriting this syndrome. This autosomal dominant condition is characterized by a mutation in the APC gene found on chromosome 5. Patients who have the mutation commonly develop colonic adenomas (small tumors ranging from 1 to 5 mm in size) in their teenage years and have a 100% lifetime risk of developing colorectal neoplasia if the colon is not resected. Adenomas rarely develop before age 10; the mean age of adenoma development is 16 years. Other tumors associated with FAP include duodenal carcinoma, soft-tissue sarcoma, and mandibular osteomas. When FAP is associated with soft-tissue tumors such as desmoids and osteomas, it is referred to as Gardner syndrome. Approximatel1% of patients who have APC mutations present with hepatoblastoma in the first year after birth. Other inherited polyposis syndromes include juvenile polyposis coli, Peutz-Jegher syndrome, and Bannayan-Riley Ruvalcaba syndrome.

The availability of reliable and reproducible genetic screening has simplified the management of children born to parents who have FAP gene mutations. In this case, the father’s and son’s blood can be analyzed for mutations in the APC gene. If the son carries an FAP gene mutation, he should undergo colonoscopy annually beginning at age 10 years. If adenomas are identified, colectomy must be undertaken to prevent the development of cancer, although the exact timing of this procedure remains a topic of debate. In contrast, if results of genetic testing are negative, the patient can have colonoscopy postponed until 25 years of age.

Annual alpha-fetoprotein screening in children who have the FAP gene is recommended by some experts to screen for hepatoblastoma. However, this is not necessary if the patient does not carry the FAP gene. Similarly, ultrasonography, colonoscopy, and fecal occult blood testing are unnecessary at this time if the patient is not a gene carrier.

The indication for genetic testing is clear in this vignette because the father had colectomy findings consistent with FAP. However, many children who have polyposis syndromes present with rectal bleeding, but do not have a clear family history. The approach to evaluating a child in whom polyposis syndrome is suspected includes combining genotyping (as determined by genetic analysis) with phenotyping (as determined by upper endoscopy, colonoscopy, radiography, and video capsule endoscopy).

Some Familial Polyposis Syndromes Seen in Childhood:
Familial adenomatous polyposis 
· Genetics: Autosomal dominant. FAP gene on chromosome 5 
· Polyps: Multiple (usually between 100 and 1,000) small adenomas throughout the colon; small adenomas sometimes seen in periampullary region of the duodenum
· Associated Sxs: Congenital hypertrophy of the retinal pigment epithelium; Hepatoblastoma in infancy;·Soft-tissue tumors; Mandibular osteomas.

· Cancer Risk:100% risk of colon cancer in adulthood if colon not resected

Juvenile polyposis coli
· Genetics: Autosomal dominant. PTEN gene on chromosome 10 OR SMAD4/DPC gene on chromosome 18

· Polyps: Multiple (usually <50 at presentation) hamartomas in colon, small intestine, and sometimes stomach

Peutz-Jegher syndrome 
· Genetics: Autosomal dominant. LBK1/STK11 gene on chromosome 19
· Polyps: Multiple hamartomatous polyps with branching smooth muscle in stomach, small intestine, and colon.

· Associated Sxs: Blue freckling of the lips and hands; Polyps cause intussusceptions

· Cancer Risk: Increased risk of small bowel, colon, and extraintestinal cancers

Bannayan-Riley-Ruvalcaba syndrome 
· Genetics: Autosomal dominant. PTEN gene 
· Polyps: Hamartomas 

· Associated Sxs: Macrocephaly; Developmental delay; Penile macules

Cowden syndrome 
· Genetics: Autosomal dominant PTEN gene 
· Polyps: Hamartomas 

· Associated Sxs: Macrocephaly; Skin lesions (tricholemmomas).

· Cancer Risk: Breast and thyroid cancer risk
4. A 6-year-old girl presents with a 1-year history of periumbilical, nonradiating abdominal pain. The pain occurs at least three times per week and lasts up to 30 minutes. There is no history of heartburn, constipation, or diarrhea. Physical examination, complete blood count, erythrocyte sedimentation rate, and urinalysis yield normal results. A Helicobacter pylori serology (immunoglobulin G antibody) is positive.

Of the following, a TRUE statement regarding this patient is that

A. empiric therapy with omeprazole and trimethoprim-sulfamethoxazole should be instituted

B. the H pylori antibody test is more sensitive in younger children than older children

C. the positive serology should be confirmed by another diagnostic test

D. the prevalence of H pylori increases with higher socioeconomic status

E. this patient most likely has a gastric ulcer

Preferred Response: C

There is no clear association between Helicobacter pylori and chronic recurrent abdominal pain of childhood. Chronic recurrent abdominal pain affects approximately 10% to 15% of school-age children. No structural or inflammatory cause of the pain is identified in most cases. Affected children usually have functional bowel disease. Functional bowel disease in children and teens can be categorized as: nonulcer dyspepsia (epigastric discomfort, early satiety, and bloating), irritable bowel syndrome (abdominal cramps associated with diarrhea or constipation), and classic functional pain of childhood (periumbilical, crampy, and nonradiating).

A subset of children who have chronic recurrent abdominal pain also have concurrent H pylori infection.

Commonly, this infection is identified on routine serologic screening by their primary care physicians, as described for the girl in the vignette. In most such children, especially in those who have no epigastric symptoms, the H pylori probably represents asymptomatic colonization rather than the cause of the pain. The only firm indications for eradicating H pylori in adults are duodenal ulcer and gastric lymphoma (MALToma). Randomized, controlled trials in adults who have nonulcer dyspepsia suggest that eradication of H pylori does not resolve dyspeptic symptoms. Similar large-scale trials have not been conducted in children. Therefore, it remains controversial whether children who have chronic abdominal pain and H pylori infection should receive therapy for their colonization.

Nevertheless, some open-label studies in children do suggest that eradicating H pylori may alleviate pain. In addition, eradicating H pylori may prevent the development of subsequent peptic ulcer disease or (far less commonly) gastric lymphoma. However, the serology has a poor predictive value in a low-prevalence population. Therefore, one approach is to confirm a positive serology with a second diagnostic test (fecal antigen, urea breath test, or endoscopy). If results of the second test are positive, therapy should be considered. Although endoscopy is the “gold standard” diagnostic test for H pylori and can identify other causes of abdominal pain (eg, esophagitis, gastritis, ulcers, celiac disease), it is also the most invasive test. Thus, the physician must determine benefits, risks, and cost of diagnostic testing and treatment in individual patients.

Omeprazole and trimethoprim/sulfisoxazole do not eradicate H pylori. The H pylori antibody test is less sensitive in younger children. The prevalence of H pylori decreases with increasing socioeconomic status.

Gastric ulcers are uncommon in children, and a child who has periumbilical abdominal pain most likely has functional abdominal pain without peptic ulcer disease.
5.  A 5-day-old term infant presents to the emergency department with a history of bile-stained emesis. She is well nourished and hydrated and had an unremarkable course in the newborn nursery. She was discharged at 48 hours after birth and was breastfeeding, but her mother states the baby always has vomited. Physical examination reveals an afebrile infant who has normal vital signs, but no audible bowel sounds on abdominal evaluation. A flat-plate abdominal radiograph reveals a paucity of bowel gas.

Preferred Response: C

Of the following, the MOST likely diagnosis is

A. anorectal atresia

B. cystic fibrosis

C. malrotation of the bowel

D. septic ileus

E. tracheoesophageal fistula

The patient described in the vignette presents with bilious emesis in the first postnatal week. Bilious emesis always is a surgical emergency in the newborn. The differential diagnosis includes any form of anatomic or functional gastrointestinal obstruction, such as an ileus, that may be associated with sepsis.

This infant is not systemically ill, febrile, dehydrated, or hemodynamically unstable. Although her abdomen is not distended, the absence of bowel sounds on auscultation and the paucity of bowel gas on abdominal radiograph are concerning for malrotation of the bowel with a midgut volvulus. Early in this condition, findings on the physical examination may be as described, but they can change rapidly, depending on how much the mesenteric perfusion has been compromised. Later signs include rectal bleeding, hematemesis, palpable bowel loops, and an uncomfortably distended abdomen with respiratory embarrassment and hypovolemic shock. If not diagnosed and expeditiously addressed surgically, most of the small intestine may be lost.

Surgical exploration may need to precede any contrast gastrointestinal imaging (upper gastrointestinal radiographic series) if the patient is unstable. Plain radiographs may demonstrate a normal, nonspecific bowel gas pattern; duodenal obstruction with the appearance of a “double bubble”; gastric distention with a paucity of distal intraluminal gas; or a generalized pattern of dilated small bowel loops.

Half of all cases of midgut volvulus occurring in the first postnatal year appear in the first week, another 25% appear in weeks 1 through 4, and the final 25% appear from 1 month to 1 year of age. These account for 90% of all cases of acute volvulus in pediatric patients.

Anorectal atresia is associated with delayed or absent passage of stool. Abdominal distention classically develops over the first 48 hours of postnatal life regardless of whether the infant is fed. This condition and tracheoesophageal fistula (TEF) may be part of a broader spectrum of associated malformations known as the VATER or VACTERL association (V=vertebral anomalies, A=anorectal atresia, C=cardiac malformations, TE=TEF, R=renal anomalies, L=limb anomalies). TEF typically presents with respiratory distress or poor handling of oropharyngeal secretions and may present with gastrointestinal obstruction in utero or postnatally. The clinician should evaluate the patient who has anorectal atresia or TEF carefully for other findings in the VACTERL spectrum.

Cystic fibrosis may be associated with meconium ileus and delayed passage of stool beyond 24 hours. Affected infants may have bilious emesis if fed, and plain abdominal radiography demonstrates dilated loops of bowel of varying caliber. If associated with meconium peritonitis or a pseudocyst, intraperitoneal calcification may be seen. A septic ileus is associated with systemic illness, abdominal distention, and a paucity of bowel gas or dilated loops of bowel on radiographs.

6. A 10-year-old child is brought to your office for evaluation of a 1-day history of fever, vomiting, diarrhea, and abdominal pain. His mother states that he has vomited five times, and the emesis has been clear. He has had four episodes of nonbloody diarrhea. He describes his abdominal pain as crampy but cannot localize it to any specific part of his abdomen. He denies any symptoms of dysuria. On physical examination, the child is in no acute distress, his temperature is 99.2°F (37.3°C), heart rate is 102 beats/min, respiratory rate is 26 breaths/min, and blood pressure is 105/70 mm Hg. Results of examination of the head, neck, chest, and heart are normal. His abdomen is soft, and there is no guarding. There is no rebound tenderness. He complains of mild discomfort on deep palpation of his entire abdomen. He has hyperactive bowel sounds on auscultation, and he has no flank tenderness.

Of the following, the MOST appropriate next step in the management of this patient is to

A. administer intravenous fluids

B. obtain blood for a complete blood count

C. obtain serum for electrolyte analysis

D. order frontal supine and upright abdomen radiographs

E. send the patient home with instructions for supportive care

Preferred Response: E

The patient described in the vignette has signs and symptoms consistent with viral gastroenteritis. This is a clinical diagnosis that requires no further evaluation in the absence of toxicity, rebound tenderness, distention, or evidence for dehydration, as in this child. Neither a complete blood count nor serum electrolyte determinations are likely to alter management. The boy should be sent home with instructions for supportive care.

Most children who have vomiting due to gastroenteritis can maintain sufficient levels of hydration with glucose- and electrolyte-containing solutions. Intravenous hydration is not required unless fluid loss exceeds 10% of body weight or the patient is experiencing more moderate 5% to 10% dehydration in conjunction with persistent vomiting and an inability or unwillingness to take oral fluids. Abdominal radiographs provide limited information for the evaluation of a child who has vomiting and diarrhea, and even in suspected appendicitis, rarely are helpful.

Further evaluation for abdominal pain is indicated if information gained from the history and physical examination suggest potential surgical emergencies such as appendicitis (tenderness localized to the right lower quadrant with or without rebound), small bowel obstruction (absent bowel sounds, abdominal distention), perforated viscus (rigid abdomen, distention, fever, toxicity), malrotation (diffuse tenderness, abdominal distention), intussusception (severe crampy abdominal pain alternating regularly with periods of pain relief), or peritonitis (fever, toxicity, diffuse abdominal tenderness).

7.  A 14-year-old overweight girl developed an episode of abdominal pain and jaundice 1 week ago. At that time, total bilirubin measured 8 mg/dL (136.8 mcmol/L) and direct bilirubin measured 5 mg/dL (85.5

mcmol/L). She was admitted to the hospital, where ultrasonography demonstrated a dilated common bile duct and gallbladder stones. She underwent endoscopic retrograde cholangiopancreatography (ERCP), and a gallstone was extracted from her common bile duct. She presents to your office today for follow-up and is asymptomatic. Physical examination demonstrates a normal-size liver and spleen without tenderness. Repeat laboratory studies reveal a total bilirubin of 2.5 mg/dL (42.8 mcmol/L) and direct bilirubin of 1.5 mg/dL (25.7 mcmol/L). Transaminase measurements are normal.

Of the following, the MOST appropriate next step is to

A. evaluate for autoimmune hepatitis

B. initiate treatment with cholic acid

C. obtain hepatitis B serologic studies

D. repeat the ERCP

E. repeat the bilirubin measurement in 2 weeks

Preferred Response: E

Hepatobiliary obstruction is characterized by elevation of three laboratory parameters: conjugated (direct) bilirubin, alkaline phosphatase, and gamma-glutamyl transpeptidase. None of these markers is completely specific for hepatobiliary obstruction. For example, direct bilirubin can be elevated by intrahepatic cholestasis (as seen in Alagille syndrome and chlorpromazine toxicity), alkaline phosphatase can be raised by bone disease, and gamma-glutamyl transpeptidase can be increased by anticonvulsants and alcohol consumption. Therefore, if biliary obstruction is suspected, hepatobiliary ultrasonography should be performed to evaluate for bile duct dilation, gallstones, and hepatobiliary sludge. Gallstones composed primarily of calcium bilirubinate are referred to as pigment stones; those composed primarily of cholesterol are termed cholesterol stones. "Biliary sludge" is an amorphous material composed of cholesterol, mucin, and bilirubinate that is thicker than regular bile but not as hard as a stone. Sludge in the common bile duct can contribute to both obstructive jaundice and pancreatitis.

The patient described in the vignette had a recent gallstone removed endoscopically. Generally, such patients can be followed clinically, and repeat laboratory studies are not necessary if the patient is asymptomatic. This girl’s bilirubin concentration is mildly elevated, which is not uncommon after a recent episode of obstructive jaundice; repeat measurement in 2 weeks can determine whether the hyperbilirubinemia has resolved. Repeat endoscopic retrograde cholangiopancreatography is not necessary at this time, although it should be considered if there is evidence of another retained stone. Transaminase values are normal, making both autoimmune and viral hepatitis unlikely. For a patient who has jaundice due to persistent biliary sludge, oral administration of the synthetic bile acid ursodeoxycholic acid may help facilitate biliary flow and promote sludge dissolution. Cholic acid generally is not used in the chemical dissolution of biliary sludge and gallstones.

8.  A 13-month-old infant presents with a 1-month history of chronic diarrhea and weight loss. The baby tolerated cow milk formula well, but the diarrhea began around the time he was transitioned to whole milk. There is a family history of multiple food allergies. Physical examination demonstrates a thin infant whose weight is at the 10th percentile and height is at the 50th percentile. Stool cultures for enteric pathogens and viruses are negative. Results of complete blood count, chemistries, and serum immunoglobulin (Ig) A measurement are normal. Celiac serologies demonstrate a positive antigliadin IgG, negative antiendomysial antibodies, and negative tissue transglutaminase antibody. A small bowel biopsy demonstrates increased cellularity of the intestinal lamina propria and partial villous atrophy.

Of the following, a TRUE statement regarding the patient’s small bowel biopsy is that the findings

A. are diagnostic for giardiasis

B. are nonspecific

C. are pathognomonic for rotavirus infection

D. exclude celiac disease

E. rule out milk protein allergy

Preferred Response: B

The patient described in the vignette underwent a small bowel biopsy to evaluate chronic diarrhea and weight loss. Although the patient has a positive antigliadin immunoglobulin G, the antibodies that are most sensitive and specific for celiac disease (anti-tissue transglutaminase and anti-endomysial) are both negative. The biopsy findings described in the vignette suggest intestinal injury, but are nonspecific. They do not distinguish between celiac disease, allergy, and infectious enteritis. Intestinal small bowel biopsy of the duodenum or jejunum remains one of the most useful tests in the evaluation of a child who has chronic diarrhea or suspected malabsorption. Usually intestinal biopsy is performed by passing an endoscope into the duodenum and taking multiple tissue samples with a biopsy forceps. The samples can be evaluated by the pathologist to assess mucosal architecture and to look for specific infectious pathogens (eg, Giardia lamblia, Cryptosporidium). Biopsy findings associated with celiac disease typically show varying degrees of villous atrophy and increased intraepithelial lymphocytes. In contrast, increased eosinophils in the intestinal lamina propria can be seen in children who have allergic enteritis.

If necessary, a more detailed evaluation of the intestinal biopsy can be performed with special studies. Immunostaining can identify populations of inflammatory cells, thereby further characterizing autoimmune disease, immunodeficiency syndromes, or neoplastic cells. Electron microscopy can look for small pathogens such as microsporidia and identify ultrastructural abnormalities such as microvillous inclusion disease.

In spite of its usefulness, intestinal small bowel biopsy has many limitations. Many intestinal lesions are “patchy,” meaning some biopsy specimens may be normal while others are inflamed. For this reason, multiple (two to five) duodenal biopsies are preferred to minimize sampling error. The biopsy should be interpreted by an experienced gastrointestinal pathologist because minor degrees of inflammation are common in “normal” biopsies. Many findings, such as the increased cellularity and villous atrophy described in the vignette, are nonspecific indications of inflammation and can be seen in many different diseases (including celiac disease [Item 177], allergic enteropathy [eg, milk protein allergy], autoimmune enteropathy, and viral infection [eg, rotavirus infection]). Thus, although small bowel biopsy is an excellent tool to determine whether there is any intestinal mucosal damage, it does not always provide a specific diagnosis and must be interpreted in the context of the clinical and laboratory findings.
9.  A 4-week-old boy has been vomiting all of his feedings for the last 2 days. His mother reports decreased urine output but no fever. On physical examination, he is alert, appears hungry, and is moderately dehydrated. Abdominal examination reveals a small mass in the epigastrium. When he is offered a bottle, he takes it vigorously and then vomits forcefully. You order laboratory tests.

Of the following, the MOST likely abnormality to expect is

A. hyperchloremia

B. hyperkalemia

C. hypernatremia

D. metabolic acidosis

E. metabolic alkalosis

Preferred Response: E

The infant described in the vignette has forceful, nonbilious vomiting consistent with a gastric outlet obstruction. Pyloric stenosis is the most common cause of gastric obstruction in neonates. It results fromhypertrophy of the pylorus and is most common in males older than 2 to 3 weeks of age. Affected infants generally appear well, with the exception of dehydration, and they often are very hungry after vomiting. 

Abdominal examination may reveal a gastric peristaltic wave after eating and a small olive-shaped mass in the epigastrium, which may be appreciated more easily with the infant in a prone position. Normal findings on abdominal examination are not unusual and do not rule out the diagnosis.

The forceful vomiting of all stomach contents results in massive fluid loss and dehydration over time.  Hypochloremic metabolic alkalosis develops from the progressive loss of hydrogen ion and chloride. The serum potassium concentration may be low or normal, and hyperbilirubinemia may be seen. Hypernatremia, hyperkalemia, hyperchloremia, and metabolic acidosis are not typical electrolyte abnormalities in pyloric stenosis. The diagnostic examination of choice is pyloric ultrasonography, which reveals thickening and elongation of the pylorus. Care should be taken to rehydrate the infant and correct any electrolyte abnormalities before undertaking surgical correction. The prognosis after surgical correction is excellent.
10.  A 2-month-old exclusively breast-fed infant presents to your office because his mother thinks that he is irritable. His mother reports that the infant has been passing loose stools and cries when he has a bowel movement. He is generally happy at other times. Physical examination demonstrates a healthy, afebrile, vigorous infant who has normal skin color. Cardiac, pulmonary, and abdominal examination findings are all normal. Anal inspection demonstrates no fissures. A stool specimen has reddish flecks, and the guaiac test is positive.

Of the following, the BEST next step is to

A. begin therapy with oral amoxicillin

B. institute a trial of lansoprazole

C. obtain an upper gastrointestinal radiography series

D. remove milk products from the maternal diet

E. send stool for Clostridium difficile toxin testing

Preferred Response: D

The infant described in the vignette is passing small amounts of blood in the stool, but appears otherwise healthy without any sign of infection. Although bacterial colitis is a possibility, the most likely diagnosis is allergic colitis. The first-line treatment of this condition is dietary restriction of milk protein from the mother's diet. Oral amoxicillin is not indicated unless there is evidence of colitis caused by an amoxicillin-sensitive pathogen. Lansoprazole, a proton pump inhibitor, is for treatment of gastroesophageal reflux. An upper gastrointestinal barium radiograph is used to diagnose malrotation, pyloric stenosis, and inflammatory bowel disease, but this presentation is not consistent with those conditions. Clostridium difficile is present in the stool of 25% of healthy term infants, but it rarely, if ever, causes colitis in this age group.

Infantile allergic proctocolitis typically presents in infants younger than 3 months of age and is characterized by loose stool that contains small amounts of blood and mucus. If performed, endoscopic examination demonstrates an erythematous colon with lymphoid nodules, and biopsy shows an inflammatory infiltrate comprised primarily of eosinophils. The most common offending antigens triggering the inflammatory response are milk and soy, but other antigens, including wheat, eggs, corn, fish, and nuts, also may play a role. Allergic colitis may occur in both breastfed and bottle-fed infants; in the case of breastfed infants, it is believed the immunogenic peptides come from the maternal diet and pass into the mother’s milk. Although generally believed to be a benign condition that resolves by 1 year of age, rare cases of severe anemia and colonic stricture have been reported with allergic colitis. Therefore, the initial recommended management involves restriction of milk or soy from the infant’s and mother's diets.  In most infants, the rectal bleeding resolves within 3 weeks after dietary restriction, although small amounts

of microscopic bleeding may persist. By 1 year of age, most infants can be rechallenged successfully with milk or soy.
11. A 14-year-old boy who recently emigrated from Vietnam is brought in by his mother because of intermittent abdominal pain and vomiting of 1 year’s duration. He is a runner and has taken four doses of ibuprofen this month for chronic knee pain. In the past, he has been treated with ranitidine, which partially relieved the abdominal symptoms. You refer him to a gastroenterologist, who performs endoscopy and discovers a nodular antrum and small duodenal ulcer.

Of the following, the MOST likely diagnosis for his symptoms and endoscopic findings is

A. celiac disease with lymphocytic gastritis

B. Crohn disease

C. eosinophilic gastritis

D. Helicobacter pylori infection

E. nonsteroidal anti-inflammatory drug-induced ulcer

Preferred Response: D

The endoscopic appearance of a nodular antrum and duodenal ulcer described for the boy in the vignette strongly suggest the presence of gastritis caused by Helicobacter pylori infection. The nodular antrum is present because of lymphoid hyperplasia that occurs when the mucosal immune system is activated by H pylori. Upon careful examination of the gastric biopsy, spiral-shaped microorganisms can be seen in the mucus layer overlying the epithelium in the gastric glands. Although H pylori is a common commensal organism in adults, it can cause ulcer disease. Strains that cause ulcers are more likely to possess a virulence protein called CagA (cytotoxin-associated gene A).

In the United States, the prevalence of H pylori infection is approximately 20% in Caucasians and 50% in African-Americans and Hispanic-Americans. The prevalence is lower in children, presumably because of improvements in hygiene and socioeconomic status over time. The gold standard for diagnosing H pylori is endoscopy and biopsy. The organism usually can be identified on histology, especially if silver stain is used; culture typically is not necessary. Noninvasive tests (including serum serology, fecal antigen, and urea breath testing) are useful in patients in whom the index of suspicion for H pylori infection is high. If the prevalence or likelihood of H pylori is low, serologic testing is likely to give a false-positive result. H pylori infection generally is treated with a 14-day course of therapy with a proton pump inhibitor plus two antibiotics (amoxicillin and clarithromycin, amoxicillin and metronidazole, tetracycline and metronidazole).  If repeated courses of antibiotics do not eradicate the organism, culture and testing for antimicrobial resistance and the CagA virulence factor can be performed at research laboratories.

Other risk factors for ulcers in childhood include use of nonsteroidal anti-inflammatory drugs (NSAIDs), Crohn disease, viral infections, and physical stress (eg, intensive care hospitalization). Ulcers also may occur without any obvious predisposing cause. Celiac disease and eosinophilic gastroenteritis may cause gastric inflammation, but generally do not cause ulcers. In contrast, NSAID use and Crohn disease may cause ulcers, but not nodular gastritis.

12.  You are following an 11-year-old girl who has Crohn disease involving the stomach, ileum, and colon. Her maintenance medications are mesalamine and 6-mercaptopurine. Over the past year, she has received four courses of corticosteroid treatment, but continues to have intermittent abdominal pain and diarrhea.  Upon review of her growth curve, you note that her height has been the same over the past 12 months.  You suspect that the combination of Crohn disease and corticosteroid therapy has resulted in growth arrest. You discuss your concerns with her gastroenterologist.

Of the following, the MOST appropriate medication to control this patient’s disease and reduce her dependence on corticosteroids is

A. cyclophosphamide

B. infliximab

C. mycophenolate mofetil

D. tacrolimus

E. thalidomide

Preferred Response: B

Crohn disease (CD) and ulcerative colitis (UC) are serious illnesses mediated by the immune system that cause intestinal inflammation. The inflammation in UC is limited to the mucosal layer of the large bowel.

Thus, affected patients most commonly present with pain associated with defecation, diarrhea, and rectal bleeding. In contrast, the inflammation in CD is transmural (involving the entire thickness of the bowel) and can involve any region of the gastrointestinal tract (most commonly the ileum and cecum). Therefore, patients who have CD present with a wide variety of symptoms, including diarrhea, rectal bleeding, anorexia, growth failure, anemia, abdominal pain, and perianal disease. The diagnosis of inflammatory bowel disease is established by contrast radiography, upper endoscopy, and colonoscopy.

Therapy for inflammatory bowel disease involves a combination of medical and nutritional therapy.

The administration of a liquid diet (elemental or polymeric formula) for 6 to 8 weeks, combined with the cessation of eating during this period, may induce a remission in children who have CD, but this approach is not effective in UC. In addition, it is difficult to maintain such a diet indefinitely. For this reason, medications are essential in the long-term management of this condition. Most commonly, corticosteroids are used to induce remission in moderate-to-severe CD or UC. Salicylates (eg, mesalamine) are useful in maintaining remission in UC, but are less effective in CD. Immunomodulators (6-mercaptopurine, azathioprine, methotrexate) are used to maintain remission in patients who have UC and fail salicylate therapy and in those who have CD. Patients who have CD and fail salicylate and immunomodulator therapy, such as the girl described in the vignette, benefit from the addition of infliximab, an antibody to tumor necrosis factor-alpha. Infliximab has been approved by the United States Food and Drug Administration for use in children who have CD. Although this medication is highly effective treatment, patients have an increased risk of opportunistic infections (especially tuberculosis) and lymphoma.

Therefore, a physician and patient considering infliximab need to weigh the risks and benefits carefully.

Tacrolimus and thalidomide sometimes are used in the treatment of CD if patients failed or are intolerant to infliximab. Cyclophosphamide and mycophenolate rarely are used to treat inflammatory bowel disease.
13.  A 16-year-old boy comes to your office with a 6-month history of abdominal cramping. He states that the cramps immediately precede a bowel movement and that passage of stool results in pain relief. There is no clear association with any type of food group. The patient's bowel movements are variable, ranging from hard stools every other day to loose stools several times a day. Weight and height are normal, as are physical examination findings and measurements of stool guaiac, complete blood count, erythrocyte sedimentation rate, albumin, aspartate aminotransferase, alanine aminotransferase, immunoglobulin A, and tissue transglutaminase. Stool studies are negative for Giardia sp, Clostridium difficile, and enteric pathogens.

Of the following, the MOST appropriate next step is

A. colonoscopy and biopsy

B. fiber supplementation

C. observation

D. oral tegaserod

E. referral to a psychiatrist

Preferred Response: B

Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder that typically occurs in teenagers and young adults. According to the Rome 2 criteria, IBS is defined as abdominal discomfort or pain that is relieved with defecation and is associated with either a change in frequency or consistency of stool. Typically, as described for the boy in the vignette, the affected patient has a sudden abdominal cramp, develops an urge to "run to the bathroom," and passes a mushy stool containing mucus. Although diarrhea is common, rectal bleeding does not occur. Infectious and inflammatory causes of diarrhea should be excluded by physical examination (including stool for occult blood test) and by stool studies and laboratory testing (including complete blood count, erythrocyte sedimentation rate, and measurement of immunoglobulin A and tissue transglutaminase antibody).

The precise causes of IBS are poorly understood, but heredity, altered colonic motility, alterations in colonic microflora, and excessive gas production have been postulated to play a role. Psychological factors may also worsen symptoms and predispose to health-seeking behavior, but stress is not believed to be the principal cause of the symptoms in most patients.

IBS has a different symptom complex from functional abdominal pain in the school-age child, which is typically periumbilical and not associated with disordered defecation. However, approximately 20% to 25% of children who have functional abdominal pain develop irritable bowel symptoms within 5 years after their initial evaluation.

Because of a paucity of randomized trials, treatment of IBS is highly individualized and patient-specific.

Treatment often begins with a trial of a fiber supplement, which has been reported to help up to 50% of patients. Other treatments include antispasmodics (eg, hyoscyamine), antidiarrheals (loperamide), cholestyramine, and probiotics. The 5HT4 agonist tegaserod has been shown to be effective in adults who have constipation-predominant IBS, but is not first-line treatment and is not indicated in patients who have diarrhea. Psychotherapy, cognitive behavioral therapy, hypnosis, and other complementary therapies may be of benefit, but generally are not first-line therapy. Because IBS can be debilitating and is treated easily, observation alone generally is not recommended.

Patients who have persistent or refractory symptoms may need to undergo flexible sigmoidoscopy or colonoscopy at some point to rule out microscopic colonic inflammation (microscopic colitis). Celiac disease should be excluded by serology or endoscopy. However, for a patient who has classic IBS and no "red flags," endoscopic evaluation can be postponed until after a trial of therapy.

14.  A 14-year-old girl presents for evaluation after 4 days of a temperature to 103.0°F (39.5°C), nausea, abdominal cramping, and profuse bloody diarrhea. She reports that she has not traveled anywhere, has no pets, and has had no ill contacts or unusual food exposures. One week ago, she was diagnosed with a methicillin-sensitive Staphylococcus aureus chronic osteomyelitis of her distal radius and has been receiving intravenous cefazolin therapy via a peripherally inserted central catheter line. Physical examination reveals an uncomfortable teenager who complains of severe abdominal pain and has a temperature of 102.8°F (39.4°C) and moist mucous membranes. Her abdomen is diffusely tender, with voluntary guarding but no rebound tenderness on palpation. Rectal examination demonstrates normal sphincter tone with no fissures or other lesions. Laboratory findings include a peripheral white blood cell count of 15.0x103/mcL (15.0x109/L); hemoglobin of 13.0 g/dL (130.0 g/L); platelet count of 300.0x103/mcL (300.0x109/L); and a differential count of 65% neutrophils, 25% lymphocytes, and 10% monocytes. Her stool appears watery and grossly bloody.

Of the following, the MOST appropriate treatment for this patient’s condition is

A. ceftriaxone

B. clindamycin

C. metronidazole

D. trimethoprim-sulfamethoxazole

E. vancomycin

Preferred Response: C

The patient described in the vignette has findings of antibiotic-associated Clostridium difficile disease due to her cefazolin therapy. C difficile accounts for approximately 20% to 30% of cases of antibiotic-associated diarrhea, 50% to 70% of antibiotic-associated colitis cases, and more than 90% of antibiotic-associated pseudomembranous colitis cases. The incidence of antibiotic-associated diarrhea and colitis varies greatly, depending on the antibiotic and its spectrum of activity and pharmacokinetic properties. Almost all antibiotic classes have been associated with disease, but clindamycin, the penicillins, and the cephalosporins are implicated most commonly.

The pathogenesis of C difficile-mediated diarrhea and colitis includes: 1) disruption and eradication of normal colonic organisms by antibacterial agents; 2) colonization with toxigenic C difficile; and 3) production of toxin A or toxin B by C difficile, both of which mediate cytoskeletal damage of target cells, resulting in mucosal injury and inflammation.

Infection with toxigenic C difficile causes a spectrum of disease, ranging from asymptomatic carriage to a fulminant, relapsing, and occasionally fatal colitis. Signs and symptoms may develop as early as the first day of therapy to as late as 10 weeks after therapy has ended, with a typical range of 5 to 10 days after the initiation of antibiotic therapy. The gastrointestinal manifestations of C difficile are variable, ranging from watery diarrhea to colitis with blood. Other findings include fever (seen in 30% to 50% of patients), leukocytosis (mean peripheral leukocyte count of more than 15.0 x 103/mcL [15.0 x 109/L), nausea, malaise, abdominal pain, and cramping. Oral metronidazole and oral vancomycin are equally effective for the treatment of C difficile-associated diarrhea and colitis, but metronidazole is considered the drug of choice because of cost and concerns regarding the emergence of vancomycin-resistant enterococci. Ceftriaxone, clindamycin, and trimethoprim-sulfamethoxazole are not effective in the treatment of this infection.

15. A 7-month-old child presents for a follow-up office visit after undergoing a Kasai procedure for biliary atresia at 6 weeks of age. The mother states that the boy is irritable when his right arm is moved. On physical examination, the infant is jaundiced. You detect tenderness in the anterior radial head. Radiography of the affected region demonstrates metaphyseal fraying and a fracture.

Of the following, the MOST appropriate laboratory studies to obtain next are

A. calcium and phosphorus measurement and bone densitometry (DEXA scan)

B. calcium and phosphorus measurement and urinary calcium-to-creatinine ratio

C. calcium, phosphorus, and 25-hydroxyvitamin D measurement

D. calcium, phosphorus, and magnesium measurement

E. magnesium, phosphorus, and parathyroid hormone measurement

Preferred Response: C

Chronic cholestasis due to biliary atresia results in decreased bile flow into the intestine. The absence of intraluminal bile acids, in turn, causes decreased digestion of lipids, leading to fat

malabsorption. In addition, absorption of fat-soluble vitamins (A, D, E, and K) is impaired, which may lead to clinical sequelae of fat-soluble vitamin deficiency. Finally, steatorrhea may impair calcium absorption because intraluminal free fatty acids may bind calcium.

The clinical presentation of the patient in the vignette strongly suggests the presence of rickets from vitamin D deficiency. Therefore, the most helpful initial laboratory testing is determination of calcium, phosphorus, and 25-hydroxyvitamin D concentrations. The 25-hydroxyvitamin D assay is the best measure of hepatic stores of vitamin D and is a better marker of vitamin D status than either serum vitamin D or 1,25-dihydroxyvitamin D. Although bone density testing, measurement of serum magnesium and parathyroid hormone, and determination of the urinary calcium-to-creatinine ratio may provide useful additional information, they will not help establish the diagnosis of vitamin D-deficient rickets.

Rickets is a potentially preventable complication of biliary atresia, but requires monitoring of calcium, phosphorus, and 25-hydroxyvitamin D concentrations two to four times a year. Infants who have biliary atresia routinely receive supplementation with approximately 8,000 IU of ergocalciferol (vitamin D2) daily. This dose of vitamin D is approximately 20 times the recommended dietary allowance for a healthy toddler. If rickets develops or the vitamin D concentration cannot be maintained within the normal range, the patient should receive either calcitriol (1,25-dihydroxyvitamin D3) or intramuscular vitamin D.

16.  You are examining a 3.5-kg term infant 48 hours after his birth. Results of the physical examination are normal, and you are considering discharging him from the hospital. He is being fed formula from a bottle, and the nurses report intakes of 30 mL every 3 hours. He has wet at least six diapers daily for the past 2 days, but he has not passed any meconium or expressed any stool since birth.

Of the following, the MOST likely diagnosis is

A. ileal atresia

B. imperforate anus

C. meconium ileus

D. meconium plug syndrome

E. neonatal small left colon syndrome

Preferred Response: D

Ninety-five percent of term infants express meconium or pass a stool in the first 24 hours of postnatal life. The infant described in the vignette is term and appropriately grown and has been feeding and voiding well, but he has failed to pass meconium or any stool in the first 2 days of postnatal life. Although he does not have any abdominal distention, emesis, or systemic illness, the pediatric clinician should be concerned about potential bowel, particularly colonic, obstruction.

The most likely explanation for the symptoms described for the infant in the vignette is meconium plug syndrome, which typically is an isolated phenomenon that is not associated with anatomic obstruction (eg, atresia). It occurs commonly in term and preterm infants and may be associated with maternal magnesium sulfate treatment for pre-eclampsia/eclampsia. Meconium plug obstruction generally is related to hypomotility. Clinically, there may be no abdominal findings or a gradual increase in girth but no other signs of illness. Plain radiographs of the abdomen generally provide nonspecific findings, but may show a paucity of gas in the rectosigmoid. A contrast enema characteristically illuminates the plugs of meconium and facilitates their evacuation. On occasion, a firm, paraffin-like formed plug may be expressed spontaneously by affected infants during the second postnatal day. Although some infants who have retained meconium may exhibit a small left colon on contrast enema, colonic motility usually is normal upon evacuation of the meconium plug(s).

Although meconium plug syndrome is the most common cause of delayed passage of stool, the clinician also should consider Hirschsprung disease, a congenital absence of ganglion cells.

A failure to pass meconium in the first 24 hours of postnatal life characterizes 95% of affected infants. The area of affected bowel typically is in the rectosigmoid, where a transition zone may be observed on contrast enema, although this finding is less common in neonates. If Hirschsprung disease is considered, diagnostic rectal biopsy should be performed.  The neonatal small left colon syndrome is seen in infants of diabetic mothers and is diagnosed using a contrast enema. The enema may be both diagnostic and therapeutic, as seen in meconium plug syndrome. Gradual feeding and monitoring of the stooling pattern generally results in resolution of the condition over the early weeks of postnatal life.

Imperforate anus occurs in about 1 in 4,000 to 5,000 births, and typically is apparent on physical examination. In some cases, a fistulous tract may exist, and the expression of meconium may occur anywhere along the perineal-scrotal-urethral line. Imperforate anus may be an isolated finding or seen in conjunction with other anomalies such as vertebral malformations, cardiac malformation, tracheoesophageal fistula/esophageal atresia, renal anomalies, and limb malformation (VACTERL association).

Ileal atresia (proximal or distal) occurs as part of a spectrum of jejunal-ileal bowel atresia that likely reflects a mesenteric vascular defect or interruption in development. Its absolute frequency is not well reported, although it commonly is diagnosed prenatally (dilated bowel, polyhydramnios) on obstetric ultrasonography. With a distal obstruction, the newborn may take early feedings well, but becomes ill, with bile-stained emesis and abdominal distention, in the first 24 to 48 postnatal hours. Plain radiographic findings may include multiple stacked loops of airfilled bowel and air-fluid levels.

Meconium ileus is a condition of intestinal obstruction related to thickened, inspissatedmucus mixed with meconium that is characteristic of cystic fibrosis and is related to altered chloride and water balance in mucus. The meconium may be beadlike, in small, dense pellets, and even visible on prenatal obstetric ultrasonography. A microcolon may exist distal to the small bowel obstruction. Affected infants may have visible and palpable loops of bowel on examination, in addition to abdominal distention, bilious emesis, and failure to pass meconium in the first 24 to 48 hours of postnatal life. Plain radiographs may reveal a soap-bubble appearance characteristic of meconium stool. A contrast enema may reveal a microcolon and failure to see contrast reflux past the ileocecal valve.

17.  The mother of a 2-year-old boy calls you because she found her son holding an open bottle of liquid dishwasher detergent. He is crying, drooling profusely, and has vomited three times. In answer to your questions, she reports that he is not sleepy and did not seem to get it in his eyes or on his skin. On examination in your office, you note an ulcer on his lower lip and several ulcers on his tongue.

Of the following, the most appropriate next step in the evaluation and management of this boy is to

A. administer activated charcoal

B. administer ipecac syrup

C. reassure the mother that the product is nontoxic

D. refer the boy to a gastroenterologist for urgent endoscopy

E. refer the boy to the emergency department for gastric lavage

Preferred Response: D

Dishwasher detergent is a highly caustic alkali that can cause significant oropharyngeal, upper airway, and esophageal injury if ingested. Alkaline agents cause deep liquefaction necrosis of the affected tissues, with ulceration and perforation likely complications. Common household products such as oven and drain cleaners, dishwasher detergents, and cleaning products that contain ammonia pose a risk of caustic injury. Substances that have a pH greater than 11 are likely to cause injury, even in small amounts.

Children who have ingested caustic or corrosive agents typically present with drooling, dysphagia, or emesis, as reported for the boy in the vignette, although the presence and severity of symptoms is not predictive of esophageal injury. The presence or absence of oral lesions also is not predictive of esophageal injury.

The initial evaluation and treatment of patients who have ingested caustic substances includes stabilization of vital functions, pain management, and other supportive measures.  Decontamination with activated charcoal is not indicated because it will not adsorb acids or alkalis and is likely to impair endoscopic evaluation. Use of ipecac syrup or gastric lavage is contraindicated because of the potential to cause further injury to the esophagus. In the symptomatic patient, endoscopy should be undertaken within 6 to 24 hours of ingestion to determine the presence of esophageal burns and the degree of severity.

Evaluation of the asymptomatic patient is controversial. Because the available data suggest that esophageal burns may be found in as many as 45% of those who do not have oral lesions, endoscopy is recommended in clear cases of ingestion. If the history is questionable and the patient remains asymptomatic, with normal swallowing, after several hours of observation, some authors have suggested that it is safe to forego endoscopy.

18.  A 12-year-old boy has had cholestasis since infancy from Alagille syndrome. He has been lost to medical follow-up for the last several years. He now presents to your office with pain in his right upper thigh after a fall. His thigh is intensely tender, and ultrasonography demonstrates a large hematoma in his quadriceps. The parents state that he has tended to bruise easily in the past few months.

Of the following, the condition MOST likely to account for this patient’s symptoms is

A. factor VIII deficiency

B. idiopathic thrombocytopenic purpura

C. vitamin C deficiency

D. vitamin K deficiency

E. von Willebrand disease

Preferred Response: D

Alagille syndrome is characterized by cardiac disease (especially peripheral pulmonary stenosis), vertebral anomalies, ocular anomalies (posterior embryotoxon), facial dysmorphism (triangular facies, macrocephaly, large ears) (Item C49A), and paucity of the intrahepatic bile ducts. The hepatic manifestations of this syndrome account for much of the medical morbidity.  Specifically, impaired bile flow results in chronic cholestasis, which leads to severe pruritus, jaundice, malabsorption of nutrients, and malabsorption of fat-soluble vitamins.

Although most affected children have their jaundice improve as they grow older, a subset progresses to cirrhosis and requires liver transplantation.  Patients who have hepatic disease must have their nutritional status monitored carefully.  Chronic anorexia, recurrent illnesses, and fat malabsorption may result in caloric deficiency and growth failure. Caloric supplementation by nasogastric tube or gastrostomy may be necessary to ensure adequate caloric intake. In addition, patients who have cholestasis are at risk for fatsoluble vitamin deficiency. Vitamin D deficiency typically causes osteopenia and rickets, vitamin E deficiency causes peripheral neuropathy and ataxia, and vitamin A deficiency may cause night blindness or corneal lesions. The bruising described for the patient in the vignette most likely is due to vitamin K deficiency. Vitamin K is a cofactor essential in posttranscriptional carboxylation of the clotting factors II, VII, IX, and X. Thus, vitamin K deficiency leads to prolonged prothrombin and partial thromboplastin time, which predisposes to bruising. Although factor VIII deficiency, vitamin C deficiency, von Willebrand disease, and idiopathic thrombocytopenia purpura also may cause bruising, the patient who has Alagille syndrome is not at increased risk for developing these conditions.

In addition to supplementing patients who have chronic liver disease with fat-soluble vitamins, the clinician caring for these patients also must supply adequate calories. Patients who have advanced chronic liver disease may have both anorexia and increased caloric requirements. In addition, patients who have portal hypertension and ascites may need to have total fluid intake restricted, which, in turn, means that they may require a more concentrated and less palatable formula. For these reasons, nasogastric or gastrostomy feedings sometimes are necessary to achieve optimal growth, especially when preparing a patient for liver transplantation.

19.  A 16-year-old girl presents with a 4-month history of right upper quadrant abdominal pain. The pain occurs at different times, but seems to strike primarily after meals, more frequently after she eats fatty foods. In your office, she complains of intermittent pain to deep palpation of the right upper quadrant. Complete blood count, alanine aminotransferase, alkaline phosphatase, serum bilirubin, amylase, and lipase findings are normal. Abdominal ultrasonography shows no evidence of stones or gallbladder thickening. Upper endoscopy and biopsy results are normal, with no evidence of ulcers or gastritis.

Of the following, the MOST appropriate next step is

A. abdominal computed tomography scan

B. endoscopic retrograde cholangiopancreatography (ERCP)

C. nuclear medicine gallbladder emptying scan with fatty meal

D. psychiatric consultation to rule out depression or anxiety

E. referral to an acupuncturist for chronic pain management

Preferred Response: C

The colicky abdominal pain in the right upper quadrant after the ingestion of fatty foods described for the patient in the vignette is strongly suggestive of gallbladder disease. However, results of laboratory studies and abdominal ultrasonography are within normal limits. Because of the symptom profile, the possibility of chronic acalculous cholecystitis with gallbladder dysmotility should be considered, and the test of choice to evaluate for this condition is a radionuclide gallbladder emptying scan. If the patient has markedly delayed gallbladder motility, consideration should be given to performing a cholecystectomy.

Classically, cholecystitis occurs when the gallbladder is inflamed and irritated by gallstones. Such gallstones typically are classified as cholesterol stones and pigment (bilirubin) stones. Risk factors for cholesterol stones include older age, female sex, pregnancy, and overweight. Risk factors for pigment stones include parenteral nutrition and hemolysis (as seen in children who have sickle cell disease). For patients who have stones, cholecystitis commonly presents with pain in the right upper quadrant, epigastrium, and back. Fever, jaundice, and abnormal liver enzyme values also may be present, especially if a gallstone is in the biliary tree (choledocholithiasis).

Children may have biliary symptoms without gallstones, a condition termed chronic acalculous cholecystitis or gallbladder dysmotility. Such patients have right upper quadrant pain with meals, but laboratory and ultrasonography results are normal. Hepatobiliary scintigraphy demonstrates delayed emptying of the gallbladder in response to a fatty meal. These children may experience significant symptomatic relief after cholecystectomy; some case series have reported improvement in up to 90% of patients after surgery. Abdominal computed tomography and endoscopic retrograde cholangiography should be considered if pancreatic disease is suspected, but these are not routine tests used to evaluate gallbladder dysmotility. Some patients who have chronic abdominal pain may benefit from psychiatric evaluation or acupuncture, but these measures are more supportive than diagnostic.

20. You are following a 3-month-old infant who was born at 30 weeks’ gestation, underwent a distal ileal resection for necrotizing enterocolitis at 2 weeks of age, and subsequently was placed on parenteral nutrition for 2 months. The baby has residual cholestasis from the parenteral nutrition (total bilirubin, 5.0 mg/dL [85.5 mcmol/L]; direct bilirubin, 3.0 mg/dL [51.3 mcmol/L]). Currently, she is receiving a cow milk protein hydrolysate formula concentrated to 24 kcal/oz (0.8 kcal/mL). You are considering adding a dietary supplement to increase the caloric density of the formula.

Of the following, the supplement that is the MOST likely to be tolerated and cause less diarrhea in this infant is

A. flaxseed oil

B. medium-chain triglyceride oil

C. olive oil

D. omega-3 polyunsaturated fatty acid (fish oil)

E. soybean oil

Preferred Response: B

Infants who have chronic illnesses may have specialized nutritional requirements and often do not tolerate the standard 20-kcal/oz formula given to healthy term infants. For example, children who have some forms of congenital heart disease or renal disease may require a more concentrated formula because the standard formula may lead to volume overload. Children who have intestinal disease or malabsorption, such as the child described in the vignette, also may require a more concentrated formula to decrease the likelihood of feeding intolerance or diarrhea.

Formula may be concentrated by increasing the concentration of protein, carbohydrate, or fat. Perhaps the easiest method of increasing the caloric density of a formula is to mix more powder with the same amount of water. For example, four scoops of most commercially available formulas mixed with 8 oz of water yields standard 0.67-kcal/mL (20-kcal/oz) formula, but mixing five scoops in 8 oz results in 0.83-kcal/mL (25-kcal/oz) formula. However, exceeding 25-kcal/oz formula by increasing the amount of powder may yield too high a concentration of protein, which could result in an excessive renal solute load. For this reason, carbohydrate and fat supplements are available to concentrate infant and toddler feedings further. The most common adverse effect of carbohydrate supplements is diarrhea, and lipid supplements may cause either diarrhea or delayed gastric emptying. For these reasons, caution is recommended when increasing the caloric density of a formula, especially when the caloric density is increased to greater than 1 kcal/mL (30 kcal/oz).

Because the patient in the vignette has had an ileal resection and cholestasis, the best fat supplement for him is oil composed of medium-chain triglycerides (MCT oil). MCT oil can be absorbed directly across the enterocyte and does not require intraluminal digestion by bile acids.

In contrast, soy, olive, flaxseed, and fish oils are long-chain fatty acids that require bile acids for digestion and might cause diarrhea in a child who has cholestasis and ileal resection.

21. A 4-year-old boy who recently emigrated from Central America is brought to your clinic because of 2 weeks of colicky abdominal pain that recently has worsened. His vital signs are normal, and he is afebrile. Physical examination reveals mild diffuse tenderness, but there is no rebound or guarding. After your examination, he has an episode of vomiting. Examination of the vomitus reveals long, slim objects that resemble worms.

Of the following, the BEST treatment choice is

A. albendazole

B. iodoquinol

C. metronidazole

D. praziquantel

E. voriconazole

Preferred Response: A

Ascariasis is caused by infestation with the roundworm Ascaris lumbricoides. It occurs most commonly in tropical regions and areas that have poor sanitation, although many cases also occur in the United States each year. Adult worms (Item C35A) live in the small intestine and produce eggs that are excreted in the stool into the soil. Infestation occurs when the eggs in the contaminated soil are ingested. Larvae pass from the small intestine into the bloodstream, traveling to the liver and lungs. They migrate from the lung to the pharynx, where they are swallowed. The worms mature in the small intestine, where they produce their eggs, completing the cycle.

Many patients who have ascariasis are asymptomatic, but symptoms such as nonspecific gastrointestinal complaints and abdominal pain can occur, as described for the boy in the vignette. Intestinal obstruction and symptoms related to the migration of the larvae, such as obstructive jaundice and peritonitis, also may be seen. Adult worms may pass from the rectum, nose, or mouth if there is heavy worm burden. The diagnosis is made by seeing either ova on microscopic stool examination or the adult worm itself, as described for the boy in the vignette.

Treatment of ascariasis that is not associated with intestinal obstruction consists of a single dose of either albendazole or pyrantel pamoate or a 3-day course of mebendazole. Intestinal obstruction may require treatment with piperazine citrate solution or, rarely, surgical intervention.  Iodoquinol is a luminal amebicide that is effective for the treatment of asymptomatic amebic cyst excreters, and metronidazole is the drug of choice for patients who have symptomatic amebiasis as well as giardiasis. Neither is appropriate for the treatment of ascariasis.

Praziquantel is useful for the treatment of liver fluke infestations, schistosomiasis, and tapeworm infestations. Voriconazole is an intravenous or oral medication used in the treatment of fungal infections.

22.  During rounds with a group of medical students in the intensive care unit, you review the case of an

8-year-old boy who presented with gastrointestinal bleeding, received a blood transfusion, and underwent endoscopy. An ulcer was identified in the duodenal bulb. The boy now is being treated with intravenous pantoprazole.

Of the following, the BEST explanation of the mechanism of action of pantoprazole is that it

A. blocks the action of histamine by binding to the histamine receptor

B. eradicates gastric and duodenal Helicobacter pylori

C. inactivates the hydrogen-potassium ATPase of the gastric parietal cells

D. inhibits histamine release by the enteric nervous system

E. stimulates prostaglandin and mucus release by the gastric epithelial cells
Preferred Response: C

Medications that heal gastric inflammation, peptic ulcers, and reflux esophagitis most commonly work by decreasing gastric acid production. In the stomach, gastric acid is manufactured by parietal cells,

a group of polygonal cells located in the crypts of the gastric corpus. These cells possess a hydrogen-potassium ATPase on their luminal surface that pumps potassium intracellularly and hydrochloric acid into the lumen of the stomach. Parietal cell acid secretion is stimulated by gastrin, acetylcholine, and histamine. The histamine-2 blockers (eg, ranitidine, cimetidine, famotidine, nizatidine) work by blocking the effect of histamine on the histamine receptor of the parietal cell. In contrast, the proton pump inhibitors (PPIs), which include omeprazole, lansoprazole, pantoprazole, and rabeprazole, work by inactivating the hydrogen-potassium ATPase. PPIs may decrease the number of Helicobacter pylori bacteria in the stomach by creating a less favorable alkaline environment, but they do not eradicate the organism.

Therefore, if H pylori eradication is necessary, the PPI should be combined with antibiotic therapy. 

Cromolyn, not PPIs, decreases histamine release by preventing mast cell degranulation. PPIs do not stimulate prostaglandin synthesis. Misoprostol, a synthetic prostaglandin, can protect the gastric mucosa of patients taking medications that deplete gastric prostaglandin, such as nonsteroidal anti-inflammatory drugs.  The potency and long half-life of PPIs make them highly effective medications that are used as first-line agents in treating bleeding ulcers or severe reflux esophagitis. However, their efficacy in reducing gastric acid production may eliminate an important host defense against bacterial overgrowth, and use of PPIs has been associated with pneumonia in the elderly. Therefore, long-term PPI therapy should be used only after considering the risk/benefit ratio for each patient.

23.  You are examining a 2-day-old term newborn prior to discharge. On physical examination, you note a 5 x 5 cm mass in the right abdomen. The remainder of her physical examination findings are normal.

Of the following, the MOST likely diagnosis is

A. hydrometrocolpos

B. lymphoma

C. multicystic dysplastic kidney

D. neuroblastoma

E. Wilms tumor

Preferred Response: C

The differential diagnosis for a child who has an abdominal mass differs according to age. In the neonate, the most common causes of abdominal or flank mass are hydronephrosis and multicystic dysplastic kidney. Hydronephrosis may be unilateral, as in ureteropelvic or ureterovesicular junction obstruction, or bilateral, as in posterior urethral valves. Multicystic dysplastic kidney presents with a unilateral flank mass, as reported for the newborn in the vignette. The diagnosis can be supported with renal ultrasonography, which shows multiple cysts and little renal parenchyma.

Hydrometrocolpos may result from imperforate hymen. Affected infants may present with a midline lower abdominal mass that represents accumulation of mucus and other fluid in the vagina. Other, less common causes of abdominal mass in the neonate include solid renal tumors, adrenal hemorrhage, intestinal duplication cyst, and renal vein thrombosis.

Lymphoma is very rare in infants younger than 1 year of age. Neuroblastoma may present with an abdominal mass in the neonatal period, but it is far more common later in infancy and toddlerhood. Wilms tumor presents with a unilateral flank mass, but it is rarely diagnosed before 6 months of age.
24.  You are evaluating a 1-month-old term infant who has persistent jaundice. The parents explain that his stools were green 2 weeks ago and now are pale yellow. Physical examination findings are unremarkable, except for a liver that is palpable 2 cm below the costal margin. The infant’s total bilirubin is 6.1 mg/dL (104.3 mcmol/L) and direct bilirubin is 4.2 mg/dL (71.8 mcmol/L). Alanine aminotransferase is 240 U/L, and aspartate aminotransferase is 160 U/L. A hepatobiliary iminodiacetic (HIDA) nuclear medicine scan demonstrates absence of excretion of tracer into the bowel.

Of the following, the MOST definitive diagnostic test to establish the diagnosis is

A. intraoperative cholangiography

B. magnetic resonance cholangiopancreatography

C. measurement of serum alpha-1-antitrypsin

D. sweat chloride test

E. ultrasonography of the biliary tree

Preferred Response: A
The initial evaluations of an infant who has a history of persistent jaundice, such as the one described in the vignette, are review of the perinatal history for any sign of blood group incompatibility and measurement of total and direct bilirubin and complete blood count. In this case, laboratory studies demonstrate a direct hyperbilirubinemia consistent with a neonatal cholestatic syndrome. For infants who have neonatal cholestasis, the pediatrician must exclude biliary atresia. If a radionuclide hepatobiliary scan does not show excretion into the bowel, the most reliable test to exclude or diagnose biliary atresia is intraoperative cholangiography. Simultaneously, the surgeon can perform a wedge liver biopsy to evaluate the hepatic histology more carefully. Some gastroenterologists obtain a percutaneous needle liver biopsy before referral to a surgeon for intraoperative cholangiography. Although ultrasonography and magnetic resonance imaging studies can be helpful, at this time they are not sufficiently sensitive to exclude biliary atresia definitively. Sweat test and measurement of alpha-1-antitrypsin concentrations are useful when evaluating an infant who has cholestasis, but they cannot rule out biliary atresia.

Cholestasis is present if the conjugated (direct) bilirubin is greater than 2 mg/dL (34.2 mcmol/L) or if the conjugated fraction exceeds 20% of the total serum bilirubin. The evaluation of the infant who has neonatal cholestasis is complex and involves distinguishing among anatomic, infectious, and metabolic causes. The evaluation also depends greatly on the clinical history. For example, biliary atresia is very likely in a healthy term infant presenting with direct hyperbilirubinemia and acholic stool at 4 weeks of age.  In contrast, biliary atresia is less likely for a preterm infant who has been receiving parenteral nutrition for 6 weeks and gradually develops cholestasis; that infant most likely has parenteral nutrition-associated liver  disease. Physical examination may identify congenital cataracts (seen in rubella and galactosemia), neurologic abnormalities, or a heart murmur (seen in Alagille syndrome). The Alagille syndrome consists of: intrahepatic cholestasis, posterior embryotoxon of the iris, vertebral anomalies, peripheral pulmonic stenosis, and typical facies (prominent forehead, pointed chin, and hypertelorism).

Laboratory evaluation of a child who has cholestasis includes determination of liver chemistries

(aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, gamma glutamyl

transpeptidase, and bilirubin) as well as assessment of hepatic synthetic function (albumin, prothrombin time, partial thromboplastin time). Anatomy is assessed by ultrasonography, hepatobiliary scintigraphy, and if necessary, liver biopsy and cholangiography. If infection is suspected, evaluation for cytomegalovirus, rubella, hepatitis viruses, toxoplasmosis, syphilis, and human immunodeficiency virus can be performed. Metabolic testing may include sweat test, serum alpha-1-antitrypsin measurement, evaluation for galactosemia and tyrosinemia, serum bile acid analysis, and genetic testing for hereditary

cholestatic syndromes.
25. A 5-year-old child presents to your office with a history of recurrent rectal prolapse that occurs at the time of bowel movements. Both the mother and child are very concerned when the rectal tissue protrudes from the anus, but the prolapse typically resolves without treatment.

Of the following, the MOST common cause of rectal prolapse in children is

A. celiac disease

B. cystic fibrosis

C. Enterobius vermicularis infestation (pinworms)

D. functional constipation

E. rectal polyps

Preferred Response: D

Rectal prolapse is the herniation of rectal tissue out of the anus. Prolapse typically occurs during defecation and often resolves spontaneously when a child relaxes after defecation. Nevertheless, prolapsed usually is of major concern to a parent and child, and ongoing prolapse may be associated with rectal bleeding from tissue ulceration. The most common cause of rectal prolapse is chronic functional constipation, which accounts for 30% of cases. Other less common causes include rectal polyps, repaired anorectal malformations, constipation due to myelomeningocele, and cystic fibrosis. Although cystic fibrosis probably accounts for fewer than 10% of patients who have recurrent rectal prolapse, it still is recommended that any child who has recurrent rectal prolapse undergo a sweat test to exclude this condition. Temporary rectal prolapse also may be seen in children who have acute diarrheal disease, but should resolve after the illness. Celiac disease and pinworm infection are uncommon causes of rectal

prolapse. Up to 20% of patients who have recurrent prolapse do not have an identifiable cause.

Treatment of rectal prolapse typically involves treating constipation with a combination of a lubricant

(eg, mineral oil, polyethylene glycol) and a gentle stimulant (eg, senna). If there is significant rectal bleeding, colonoscopy should be considered to exclude lead points or ulcers. Patients who have persistent rectal prolapse despite medical therapy should be referred to a pediatric surgeon. Initial surgical therapy consists of sclerotherapy (injection of hypertonic saline or D50W into the rectal wall). For patients whose rectal prolapse persists despite sclerotherapy, rectopexy or anorectoplasty can be attempted. The prognosis is usually excellent.

26.  A 15-year-old girl presents with an episode of “feeling faint” and melena. On physical examination, you note a gallop rhythm and mild, nonspecific abdominal tenderness. Stool is guaiac-positive. Laboratory analysis demonstrates anemia, with a hematocrit of 18% (0.18). You administer fluid resuscitation and packed red blood cells, and the patient’s hemodynamic status stabilizes.

Of the following, the next MOST appropriate diagnostic test is

A. angiography

B. barium contrast upper gastrointestinal tract radiography

C. Doppler ultrasonography of portal and esophageal veins

D. upper gastrointestinal endoscopy

E. video capsule study

Preferred Response: D

Upper gastrointestinal bleeding (bleeding proximal to the ligament of Treitz) may be either acute (presenting with melena and hemodynamic instability) or chronic (presenting with anemia). Common causes include gastric or duodenal ulcers, chronic gastritis, esophageal or gastric varices, and reflux esophagitis. Vascular lesions such as arteriovenous malformations or telangiectasias (as seen in hereditary hemorrhagic telangiectasia [Osler-Weber-Rendu disease]) also can present with chronic gastrointestinal blood loss. Dieulafoy lesion is another cause of upper gastrointestinal hemorrhage that presents with massive and recurrent bleeding and is caused by an abnormally enlarged arteriole in the gastric cardia or duodenum that periodically bleeds into the gastric lumen.

Upper gastrointestinal endoscopy remains the initial diagnostic test of choice for most upper gastrointestinal hemorrhages because it is not only highly sensitive for mucosal lesions such as peptic ulcers and varices, but also allows the endoscopist to treat any bleeding lesions. Bleeding varices usually are treated by placing rubber bands around varices (variceal ablation by banding) or by injecting sclerosant into the varices (sclerotherapy). In contrast, bleeding gastric and duodenal ulcers typically are treated by electrocautery of the ulcer or by local injection of epinephrine. Video capsule endoscopy is a new technique in which a patient swallows a small “pill” containing a digital camera and transmitter. The camera can take thousands of pictures of the small intestine, which are “beamed” to a set of leads attached to the patient and downloaded onto a computer hard drive. For patients whose mucosal lesions of the upper gastrointestinal tract are not identified by routine endoscopy, video capsule endoscopy can identify bleeding lesions more distally throughout the jejunum and ileum (Item 146). Ultrasonography can identify varices, but is insensitive for ulcers. Angiography sometimes is useful in patients who have bleeding ulcers that cannot be identified or treated endoscopically. Barium studies are insensitive in evaluating gastrointestinal hemorrhages.

27.  An 11-year-old boy presents for evaluation of recurrent oral ulcers, joint pain, and weight loss for 3 months.

Of the following, the MOST likely explanation for these findings is

A. Crohn disease

B. cyclic neutropenia

C. hand-foot-and-mouth disease

D. herpangina

E. herpetic gingivostomatitis

Preferred Response: A

The clinical triad of recurrent oral ulcers (aphthae), joint pain, and weight loss exhibited by the boy described in the vignette suggests a diagnosis of Crohn disease. Extraintestinal manifestations occur in 25% to 35% of patients who have inflammatory bowel disease. Almost any system can be involved, but the skin and mucosa, joints, liver, eye, and bone are affected most often.

Oral aphthae occur in as many as 20% of patients who have Crohn disease. They are painful ulcers or erosions on the lips, gingivae, tongue, palate, or buccal mucosa (Item 221A). Individual lesions last 7 to

10 days and may occur in crops at irregular intervals. Aphthae parallel disease activity, but may precede the appearance of intestinal symptoms.

Oral ulcers also are a feature of cyclic neutropenia, a rare disorder in which periodic fluctuations in circulating neutrophil numbers are associated with fever, pharyngitis, and lymphadenopathy. Symptoms occur at regular intervals and are associated with a nadir in bone marrow function and consequent neutropenia.

A number of viral infections produce oral ulcers or erosions, but they may be distinguished from Crohn disease because they are self-limited, may have distinctive extraoral findings, and are not associated with chronic weight loss or joint pain. Hand-foot-and-mouth disease produces shallow ulcers that involve the soft palate, uvula, tonsillar pillars, and tongue. Most affected patients also exhibit erythematous papules or oval vesicles that have erythematous borders and are located on the palms, soles, and digits. Small (1- to 2-mm) vesicles and ulcers that involve the posterior oropharynx, including the tonsillar pillars, soft palate, and uvula, are characteristic of herpangina. 
Children who have herpetic gingivostomatitis exhibit fever, irritability, and refusal to eat. Vesicles and ulcers are observed on the anterior soft palate, tongue, and gingivae. The gingivae are edematous, friable, and inflamed. Vesicles and erosions also may appear on the lips and chin.
28.  A 15-year-old girl who has Crohn disease has had poor appetite and chronic diarrhea despite her medical treatment. In evaluating her nutritional state, you document a low plasma zinc concentration and initiate zinc supplementation.

Of the following, a TRUE statement about zinc supplementation is that it

A. decreases serum alkaline phosphatase values

B. impairs wound healing

C. inhibits the absorption of dietary copper

D. should be given with dairy products

E. usually decreases appetite

Preferred Response: C

Zinc and copper are two micronutrients essential to human life. Zinc is an essential component of human enzymes involved in DNA replication, cellular receptors, and transcription proteins. Infants who have acrodermatitis enteropathica, a congenital defect in zinc transport, present with a severe oral and perianal skin rash, intractable chronic diarrhea, and growth failure. This disease can be treated successfully with zinc supplementation. Even milder zinc deficiency, as seen in children who have malnutrition or chronic illness, is associated with diarrhea, skin lesions, dysgeusia (altered taste), and behavioral abnormalities.

Copper is another trace element essential to the function of human enzymes, especially those in the respiratory chain. The most severe form of copper deficiency, Menkes syndrome, is caused by mutation of copper ATPases that impairs copper absorption and transport. Infants who have this syndrome have developmental delay, seizures, and “steely hair.” Although copper deficiency is rare, it may occur in malnourished infants and children, especially preterm infants. The classic clinical features of copper deficiency include a hypochromic normocytic anemia, osteoporosis, and hypotonia. Excess copper accumulation is seen in Wilson disease, in which copper is absorbed normally but cannot be excreted from the liver into the bile because of a mutation in a hepatic copper transport protein.

Both copper and zinc are absorbed from the intestine. Zinc-containing foods include beef, cheese, and legumes (beans and nuts). Copper-containing foods include liver, fish, and legumes. Both zinc and iron can interfere with intestinal copper absorption. Therefore, if a zinc supplement is given to a patient who has chronic malnutrition, the patient should be monitored for potential copper deficiency. Zinc absorption can be impaired if zinc is given at the same time as dairy products. Patients who have zinc deficiency often have impaired wound healing, reduced alkaline phosphatase activity, and impaired taste that may affect appetite, all of which should improve after zinc supplementation.

29.  A 2-year-old who has a history of repaired biliary atresia presents to your office with fatigue and intermittent dark stools. On physical examination, he is afebrile and pale but active. His heart rate is 110 beats/min, liver and spleen are both enlarged, and abdomen is distended, with prominent abdominal veins. The hematocrit is 22% (0.22).

Of the following, the MOST appropriate next step is to

A. arrange for outpatient endoscopy

B. arrange for hospital-based care

C. begin oral iron supplementation

D. obtain abdominal ultrasonography

E. refer the boy for therapeutic paracentesis

Preferred Response: B

The patient described in the vignette has a history of biliary atresia palliated with a Kasai procedure and now has melena. On physical examination, there is evidence of portal hypertension, pallor, and tachycardia, and the hematocrit demonstrates severe anemia. The most likely diagnosis is an upper gastrointestinal hemorrhage due to esophageal variceal bleeding, portal gastropathy, or an ulcer. The patient should be hospitalized, have his hemodynamic status stabilized through transfusion, and undergo endoscopy to determine the cause of the bleeding.

The presence of melena in a child typically suggests gastrointestinal bleeding from a lesion cephalad to the ligament of Treitz. The black color of the stool probably is caused by the compound hematin, which is generated when heme is oxidized by intestinal bacteria. The differential diagnosis of melena in the infant and child varies with age. The most common lesions causing upper gastrointestinal bleeding are duodenal ulcer, gastric ulcer, gastritis, arteriovenous malformations, erosive esophagitis, or esophageal varices.  Although large ulcers and esophageal varices typically present with hematemesis, low-grade bleeding may present with melena and no hematemesis.

The patient's clinical status and underlying disease history determine the need for acute care. Patients who have hemodynamic instability, anemia, or serious comorbidities need urgent intervention. Initial care should include intravenous catheter placement and laboratory assessment, including a complete blood count, coagulation studies, and blood typing and cross-matching. Endoscopy can help characterize the precise lesion and may allow for therapeutic intervention. For example, a patient who has bleeding varices can have rubber bands placed around them to stop the bleeding (band ligation), and a patient who has a bleeding vessel within an ulcer can be treated by endoscopic hemostasis.

Because of his tenuous status and anemia, elective endoscopy or oral outpatient therapy with iron are not appropriate as first-line treatments for the boy described in the vignette. Abdominal ultrasonography can demonstrate portal hypertension and may show varices, but it cannot identify the site of bleeding or treat the bleeding. Paracentesis is useful if spontaneous bacterial peritonitis is suspected, but it will not identify the bleeding lesion, which is in the lumen of the gastrointestinal tract.

30.  A 3-month-old infant who has a history of renal dysplasia associated with obstructive uropathy has marked polyuria. He is breastfeeding and receiving supplemental cow milk-based formula.  In an effort to reduce the high urine output, you consider reducing the renal solute load by changing feedings from the milk-based formula currently being used.

Of the following, the MOST appropriate change is to

A. a hydrolyzed formula containing medium-chain triglycerides

B. a more concentrated (24-kcal) milk-based formula

C. human milk exclusively

D. soy milk-based formula

E. whole cow milk

Preferred Response: C

The infant described in the vignette has polyuria caused by a urinary concentrating defect. The concentrating defect is the result of tubular damage due to the obstructive uropathy. The inability to concentrate the urine causes the kidneys to create an "excessive" volume of urine to excrete the solute load presented to them.

One strategy to reduce polyuria is to reduce the solute burden placed on the kidneys. Potential renal solute load is affected by intake of protein, sodium, potassium, chloride, and phosphorus. The protein and phosphorus content are the most important variables when comparing infant feeding regimens.

Human milk possesses a lower potential renal solute load than cow milk or cow milk-based formulas. Accordingly, the most appropriate change in feeding for the infant in the vignette is to recommend that the mother stop cow milk formula supplementation and exclusively breastfeed.  If human milk is not available, a "low-solute" cow milk-based formula can be used. A low calcium-phosphorus formula has the next lowest potential renal solute load compared with human milk.

Cow milk, soy milk-based formula, hydrolyzed formula with medium-chain triglycerides, and 24-kcal milk-based formula all have greater renal solute loads than human milk.

Renal solute load should also be considered in nephrogenic diabetes insipidus.

31.  A 3-year-old child presents with a history of intermittent painless rectal bleeding. Approximately once or twice a week, she passes a formed stool that contains up to “a teaspoon” of blood. Physical examination demonstrates no fissures or hemorrhoids. Hematocrit measurement and results of coagulation studies are normal. The bleeding persists despite stool softeners.

Of the following, the test that is MOST likely to establish a diagnosis is

A. colonoscopy

B. computed tomography scan of the abdomen

C. Meckel scan (radionuclide technetium scan)

D. magnetic resonance angiography

E. stool culture

Preferred Response: A

The patient described in the vignette has small-volume, painless rectal bleeding that persists despite stool softeners. There is no fever or signs of systemic illness to suggest an infection. The clinical presentation is more consistent with a colonic polyp than with infection or Meckel diverticulum. Of the choices offered, colonoscopy is most likely to identify the polyp. A radionuclide scan  can help identify a Meckel diverticulum, but usually Meckel diverticulum presents with large-volume rectal bleeding. The absence of fever or cramping argues against Salmonella infection, which would require stool culture for diagnosis. Abdominal computed tomography scan and magnetic resonance angiography sometimes are useful in identifying bleeding gastrointestinal lesions, but they are not indicated until a polyp has been ruled out.

Rectal bleeding in a child can either be visible or occult (not seen, but detected by stool guaiac testing). Occult blood may occur or may result from causes anywhere in the gastrointestinal tract, including the esophagus (esophagitis), stomach (gastritis), small intestine, or colon. In contrast, visible maroon or bright red blood usually arises from the distal small bowel or colon.

Conditions causing lower gastrointestinal bleeding can be divided into two basic categories: those that cause bleeding in association with pain and those that result in painless rectal bleeding. Although constipation probably is the most common cause of rectal bleeding, patients who have constipation typically produce hard stools with small amounts of blood (less than 1 mL) on the surface of the stool. 

Hemorrhoidal bleeding usually results in blood on the toilet paper, but not on the stool. In contrast, patients who have colonic inflammation (colitis) generally have significant abdominal pain, especially around the time of defecation. The most common causes of colitis are infectious organisms (including enteric bacterial pathogens, Clostridium difficile, and amebae), inflammatory bowel disease, and Henoch-Schönlein purpura.

In the infant, necrotizing enterocolitis, Hirschsprung disease, and allergic colitis can cause colonic inflammation.  Painless rectal bleeding generally is caused by anatomic rather than inflammatory lesions. Meckel diverticulum is an extra piece of intestine, typically located in the distal ileum, that can ulcerate and cause large-volume painless rectal bleeding. In toddlers, excessive numbers of lymph nodes in the colon (lymphoid nodular hyperplasia) sometimes may present with rectal bleeding. Colonic polyps may be either single or multiple and can be removed at colonoscopy (Item 237C). If more than one polyp is identified at the time of colonoscopy or if the histology is not typical for a juvenile polyp, the patient may need further evaluation for a hereditary polyposis syndrome.

32. A 3-month-old infant who was born at term has had persistent cholestasis since birth. At 6 weeks of age, he had acholic stools. At 2 months of age, intraoperative cholangiography demonstrated patent bile ducts. Liver biopsy demonstrated globules in the hepatocytes on a periodic acid-Schiff stain. Currently, his stools are pale yellow, and he is growing at the 10th percentile for both weight and height. His parents are healthy, but his sister was diagnosed with liver cirrhosis at 10 years of age. Physical examination reveals a healthy-appearing infant whose lungs are clear. Cardiac evaluation documents a normal heart rate and rhythm and no murmurs or gallops. The liver is mildly enlarged, with a span of 6 cm (2 cm below the costal margin), and the spleen tip is palpable. The patient’s bilirubin is 5.4 mg/dL (92.3 mcmol/L), alanine aminotransferase is 124 U/L, gamma-glutamyltranspeptidase is 300 U/L, prothrombin time is 12 seconds, and partial thromboplastin time is 29 seconds.

Of the following, this patient’s underlying condition places him at GREATEST risk for the development of

A. choreoathetosis

B. cryoglobulinemia

C. diabetes mellitus

D. emphysema

E. pancreatitis

Preferred Response: D

The patient described in the vignette presents with neonatal cholestasis and has a sister who has early-onset cirrhosis, suggesting a familial liver disease. Biliary atresia has been excluded by cholangiography, and liver biopsy demonstrates globules in the hepatocytes. The infant appears healthy, and aside from a mild elevation in liver enzymes, liver function appears good. This presentation is most consistent with alpha-1-antitrypsin deficiency, placing the child at risk for the premature development of emphysema.

Patients who have cystic fibrosis are at increased risk for the development of diabetes and pancreatitis and may present with neonatal cholestasis, but the absence of lung disease and failure to thrive and the findings on liver biopsy make cystic fibrosis highly unlikely in this infant. Cryoglobulinemia is a complication of hepatitis C in older children and adults. Choreoathetosis is seen in Wilson disease, a condition that does not present in infancy.

Alpha-1-antitrypsin is 394-amino acid protein that is a member of the serine protease inhibitor (serpin) family of proteins that includes antithrombin, antiplasmin, and protein C inhibitor. Most serpins inhibit other proteases in the body. For example, antithrombin prevents excessive clotting by inhibiting thrombin activity, and antitrypsin prevents tissue damage by inhibiting trypsin and elastase. In a manner analogous to hemoglobin, an individual inherits two antitrypsin alleles: one from the mother and one from the father.  For hemoglobin, the normal allele pair is AA; sickle cell heterozygotes have AS; and homozygous sickle cell patients have hemoglobin SS. For alpha-1-antitrypsin, the normal pair is MM, heterozygotes have MZ, and recessive homozygotes (alpha-1-antitrypsin-deficient patients) have ZZ. Many different mutations in alpha-1-antitrypsin have been described, but the Z allele is the most common mutation that results in clinical symptoms.

Humans who make the normal alpha-1-antitrypsin (MM) secrete the protein normally into the blood. The protein is distributed via serum throughout the body, where its principal site of action is the lung.  Alpha-1-antitrypsin protects the lung from injury by clearing elastase produced by pulmonary leukocytes from lung tissues. In contrast, recessive patients (ZZ type) have a single amino acid mutation in their alpha-1-antitrypsin (substitution of Glu by Lys in position 342). This mutation results in the accumulation of alpha-1-antitrypsin protein in the endoplasmic reticulum of the hepatocytes. Such accumulation may cause liver damage, which may lead to cirrhosis. In addition, low concentrations of antitrypsin in the serum predispose people who have alpha-1-antitrypsin deficiency to emphysema. Only a small proportion (approximately 10% of infants) of those who have alpha-1-antitrypsin deficiency present with cholestasis in infancy. The remainder of patients may have undetected disease in infancy, but can present with pulmonary or liver disease in later life.

33. A 5-month-old female infant presents with a 1-day history of fever to 102ºF (38.9ºC), emesis, and multiple episodes of greenish diarrhea with streaks of blood. Her mother states that the infant is less active, sleepier, and has no interest in feeding. Physical examination reveals a listless infant who has a sunken anterior fontanelle, dry mucous membranes with decreased skin turgor, and skin irritation in the diaper area.

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

A. astrovirus

B. Escherichia coli

C. Norwalk virus

D. rotavirus

E. Salmonella sp

Preferred Response: D

Diarrheal diseases in children younger than 5 years of age remain one of the leading causes of morbidity and mortality in developing countries and are important causes of morbidity in developed countries. In the

United States, children 5 years of age and younger have between 35 and 40 million episodes of diarrhea annually, resulting in about 170,000 hospitalizations and 300 deaths due to complications. 
Most of the infectious organisms that cause diarrhea are spread via the fecal-oral route. Organisms such as Shigella, Giardia, and Campylobacter also may be transmitted by person-to-person contact because of their low infective inoculum dose. Foodborne diseases affect all age groups. Common causes include: E coli 0157:H7 (EHEC) associated with ingestion of undercooked meat, Salmonella and Campylobacter associated with contaminated poultry products and unpasteurized milk, Yersinia enterocolitica associated with contaminated pork products, and Norwalk virus associated with the consumption of raw seafood. Water also has been documented as a vehicle of transmission for Giardia lamblia, Campylobacter, Cryptosporidium, and Norwalk virus.

Child care centers serve as important reservoirs for transmission of infectious diarrheal agents, with the peak incidence of diarrhea occurring in children younger than 3 years of age who are not toilet trained.

Rotavirus (seen most commonly in children younger than 12 months of age), Shigella, and Giardia have been associated with outbreaks in child care centers.

The child described in the vignette has diarrhea caused by rotavirus, the most common cause of viral diarrheal disease in infants and toddlers. Norwalk virus and E coli are not common causes of diarrhea in young infants. Astrovirus is a cause of diarrhea in children younger than 4 years of age, but most of the infections are asymptomatic. Salmonella sp also may cause diarrhea in infants, but it is much less common than a viral etiology, especially in developed countries.

34.  The family of a diabetic patient in your practice requests evaluation for celiac disease. They have heard from other families of children who have diabetes that patients who have type 1 diabetes are at increased risk for this condition.

Of the following, a TRUE statement regarding celiac disease screening is that

A. empiric gluten withdrawal is the diagnostic test of choice

B. initial screening should include serum immunoglobulin A (IgA) and tissue transglutaminase antibody

C. patients who have selective IgA deficiency have a lower rate of celiac disease than the general population

D. the most specific antibody test for celiac screening is the antigliadin IgG antibody

E. the prevalence of celiac disease in children who have type 1 diabetes mellitus is greater than 10%

Preferred Response: B

The patient described in the vignette has type 1 diabetes mellitus, and it is now recognized that such patients are at increased risk of celiac disease (nontropical sprue, gluten-sensitive enteropathy). The prevalence of celiac disease in children who have diabetes is approximately 3% to 4% in those screened at diabetes onset, and the overall prevalence is approximately 6%. Early diagnosis of celiac disease (sprue) has the potential to reduce later complications of untreated sprue, such as growth failure, osteopenia, and intestinal lymphoma. For these reasons, screening for celiac disease should be considered for all patients who have type 1 diabetes mellitus. Other risk factors for celiac disease, and in which screening should be considered, include Down syndrome, chronic lymphocytic (Hashimoto) thyroiditis, selective immunoglobulin (Ig)A deficiency, and a first-degree relative who has celiac disease.

The classic signs and symptoms of celiac disease are age-dependent. Toddlers present with abdominal distention, diarrhea, irritability, and failure to thrive. In contrast, older children and adolescents more commonly present with abdominal pain, anemia, growth attenuation, and arthritis. Currently, however, many high-risk but asymptomatic children are detected by serologic screening.

Because celiac disease is a lifelong condition that requires permanent dietary restriction, empiric withdrawal of gluten from the diet without a definitive diagnosis is not appropriate. The initial serologic screening test suggested by the North American Society for Pediatric Gastroenterology and Nutrition is the measurement of serum tissue transglutaminase IgA (TTG) antibody, in conjunction with a measurement of total serum IgA. The antibody screening test has a sensitivity of greater than 95%, although it may have false-negative results in patients who are IgA-deficient. The IgA antiendomysial antibody test also has excellent sensitivity and specificity, but it is more expensive and labor-intensive. Tests for antibodies to gliadin (IgG and IgA) and reticulin are also available, but because they have a large number of false-positive results (ie, poor specificity), they should be used only under selected circumstances.  

Currently, celiac disease cannot be diagnosed definitively by serology alone. Therefore, a patient who has a positive TTG antibody test result should have the diagnosis verified through endoscopy and duodenal biopsy. In celiac disease, the duodenal biopsy demonstrates varying degrees of inflammation and villous atrophy. Patients whose duodenal biopsy results are consistent with celiac disease should be placed on a lifelong gluten-free diet. In most patients, compliance can be documented by return of the tissue transglutaminase antibody levels to normal within 6 to 12 months, and follow-up biopsy is usually not necessary.

35.  A 5-month-old infant presents with a history of vomiting between 10 and 20 times a day. She is growing and developing normally. There is no blood in the vomitus, no respiratory symptoms, and no history of apnea. The parents are frustrated from cleaning up after the baby vomits and want something done. Physical examination and upper gastrointestinal radiograph evaluation results are normal.

Of the following, the MOST accurate statement about this patient is that she

A. is at increased risk of sudden infant death syndrome

B. is likely to develop an esophageal stricture in later life

C. probably will outgrow the condition by 1 year of age

D. should be referred for a head computed tomography scan

E. should undergo endoscopy to rule out eosinophilic esophagitis

Preferred Response: C

The infant described in the vignette has frequent vomiting, but she has no signs suggesting pathologic reflux, such as recurrent pneumonia, hematemesis, or failure to thrive. Therefore, it is likely that she will outgrow her reflux by 1 year of age. Gastroesophageal reflux rarely has been reported to cause esophageal strictures, but this complication generally is seen in children who have other medical conditions (eg, hiatal hernia, tracheoesophageal fistula, cerebral palsy) and not in healthy term infants. 
There is no strong evidence in the medical literature to suggest that infants who have benign reflux are at risk of sudden infant death syndrome. Although intracranial lesions always should be considered in a child who is vomiting, nothing in this child's presentation warrants computed tomography scan of the head at this time.  Endoscopy to rule out eosinophilic esophagitis is not necessary unless there is a strong history of other atopic disease.

Infantile gastroesophageal reflux, defined as the regurgitation of gastric contents out of the mouth, occurs in approximately 50% of term infants and peaks between 4 and 6 months of age. According to one study, approximately 20% of infants vomit five times a day or more between 4 and 6 months of age, but by 12 months of age, the reflux resolves in 90% to 95% of infants. Therefore, observation and education are appropriate interventions for healthy babies who have no signs of pathologic reflux. A small subset of infants may have reflux-associated pathology, including esophagitis, recurrent pneumonia, or reactive airway disease. For these infants, additional evaluation (with esophageal pH study or endoscopy) and therapy (with histamine receptor antagonists, proton pump inhibitors, or prokinetics) may be of benefit until they outgrow the condition. In contrast, although reflux is less common in older children (prevalence of approximately 3%), older children are less likely to outgrow the condition and are more likely to require long-term therapy.

36.  The father of three children in your practice recently was diagnosed with Crohn disease. His wife does not have Crohn disease. He asks you if his children, ages 10, 12, and 16 years, are at increased risk for developing the same illness.

Of the following, you are MOST likely to advise the father that

A. although his children are at increased risk of developing Crohn disease, their risk of developing ulcerative colitis is decreased

B. Crohn disease in childhood usually presents in children younger than age 5 years

C. each of his children has at least a 20% chance of developing Crohn disease during his or her lifetime

D. most patients who have Crohn disease can be diagnosed by genetic testing

E. smoking is associated with an increased risk of developing Crohn disease

Preferred Response: E

Crohn disease is an illness characterized by regional intestinal inflammation, most commonly involving the terminal ileum or colon. However, the upper small bowel and stomach also may be involved. Presenting features of Crohn disease include abdominal pain, diarrhea, rectal bleeding, growth failure, or perianal inflammation. Diagnosis typically is established by a combination of radiologic imaging and endoscopy.

Similar to coronary artery disease or diabetes, inflammatory bowel diseases (Crohn disease and ulcerative colitis) are complex polygenic conditions that result from interactions between genetic predisposition and the environment. People of northern European and Jewish descent are at increased risk of Crohn disease. Family history is a known risk factor for both inflammatory bowel diseases, and probands who have one type (eg, Crohn) may have a relative who has the other type (eg, ulcerative colitis). Thus, if a father has Crohn disease, the risk of his children developing either Crohn disease or ulcerative colitis is increased over the general population. Between 5% and 20% of patients who have Crohn disease have a similarly affected first-degree relative. Crohn disease typically presents in adolescence and young adulthood and is rare in children younger than age 5 years.

The genetics and epidemiology of Crohn disease are under active investigation. In 2001, mutations in the NOD2 gene were identified in approximately 25% of patients who had Crohn disease. This gene is found primarily in human macrophages and is involved in the response of the immune system to bacterial lipid antigens (innate immunity). It is, therefore, theorized that the intestinal inflammation in the disease occurs in patients genetically predisposed to immune activation by common bacterial antigens. Currently, although genetic testing for NOD2 mutations is available, there is no genetic test that detects all types of Crohn disease.

Environmental triggers may play a role in initiating the disease. The best established environmental risk factor for Crohn disease is smoking, with many epidemiologic studies suggesting a twofold relative risk in smokers.
37.  A 5-year-old girl presents after having a brief generalized seizure. Her mother reports that the child has had a 3-day history of fever, tenesmus, and bloody diarrhea. On physical examination, you find a mildly toxic-appearing child who has a temperature of 104°F (40°C) and diffuse abdominal tenderness. The rectal examination produces significant pain. Stool from her rectum is guaiac-positive. You tell her mother that you believe the diarrhea has an infectious cause.

Of the following, the MOST likely pathogen is

A. Cryptosporidium sp

B. rotavirus

C. Salmonella sp

D. Shigella sp

E. Yersinia sp

Preferred Response: D

Patients who have symptoms of infections due to Cryptosporidium sp or rotavirus usually do not appear toxic, have fever, or have blood in their stool. Infections with Salmonella or Yersinia sp can produce these symptoms, but the degree of toxicity and tenesmus described for the patient in the vignette suggests an infection caused by Shigella sp.

Four species of Shigella have been identified: S sonnei, S flexneri, S boydii, and S dysenteriae. In industrialized countries, S sonnei and S flexneri are the most common pathogens. The virulence trait shared by all species of Shigella is the ability to invade intestine, which generally is more marked than with Salmonella infection. The pathologic changes of infection occur primarily in the colon, with mucosal edema, ulcerations, bleeding tissues, and exudates present upon inspection. Humans are the only natural host for this organism, and the primary mode of transmission is fecal-oral contamination.

Neurologic manifestations (eg, seizures) are the most common extraintestinal manifestation of illness and occur in as many as 40% of patients. Such neurologic manifestations do not seem to be accounted for by the presence of Shiga toxin alone; the exact mechanism by which they occur is not well understood.

As with other forms of gastroenteritis, clinicians should address fluid and electrolyte problems prior to considering antimicrobial therapy for patients who have Shigella infections. Unlike infections with other pathogens (eg, Salmonella), most experts suggest providing antimicrobial therapy for patients who are ill with infections due to Shigella. Resistance patterns vary by region, and the choice of antimicrobial agent should be guided by the resistance pattern of the infection organism. Children who attend child care must have negative stool cultures prior to their return.

38. A 4-month-old male infant presents for his initial examination. The family recently immigrated to the United States from southeast Asia. They describe progressive abdominal distention in the infant over the past 2 months. Physical examination demonstrates a firm liver edge 2 cm below the right costal margin and a spleen tip palpable 3 cm below the costal margin. Abdominal ultrasonography demonstrates a fluid-filled abdomen.

Of the following complications from his underlying disorder, this child is MOST at risk for

A. acute intussusception

B. emphysematous chronic lung disease

C. gastrointestinal bleeding

D. pneumococcal meningitis

E. renal failure

Preferred Response: C

The firm liver, enlarged spleen, and fluid in the abdomen seen on ultrasonography described for the infant in the vignette is consistent with a number of clinical scenarios, including infection and malignancy. However, the findings strongly suggest chronic liver disease, with secondary portal hypertension resulting in ascites and splenomegaly. Accordingly, he is at risk for esophageal variceal bleeding. Acute intussusception, emphysematous chronic lung disease, pneumococcal meningitis, and renal failure are not associated directly with portal hypertension.

Portal hypertension may occur from either hepatic venous thrombosis (Budd-Chiari syndrome), portal venous thrombosis ("cavernous transformation of the portal vein"), or hepatic cirrhosis. Hepatic cirrhosis is the most common cause in both adults and children. In adults, alcoholic cirrhosis is the most common cause. In children, cirrhosis may occur from a number of congenital, hereditary, and infectious conditions. These include biliary atresia, Alagille syndrome, alpha-1-antitrypsin deficiency, cystic fibrosis, hepatitis C, congenital hepatic fibrosis, and congestive heart failure.

The portal vein drains the intestinal blood and lymph that subsequently enter the liver, where blood and nutrients are filtered through the hepatic sinusoids. The cirrhotic liver has increased resistance to the flow of portal blood, resulting in increased portal venous pressure. This increase in pressure is transmitted to the splenic vein (resulting in splenomegaly) and the esophageal and hemorrhoidal venous systems (resulting in esophageal varices and hemorrhoids). The changes in oncotic pressure also may result in hypoalbuminemia and accumulation of ascitic fluid in the abdominal cavity, as seen in this infant.

The earliest clinical sign that suggests portal hypertension usually is an enlarged spleen. As liver disease progresses, ascites, prominent abdominal veins, and esophageal or gastric varices may develop. Many patients who have portal hypertension exhibit laboratory signs of chronic liver disease, including transaminase elevation and jaundice. However, patients who have some conditions associated with portal hypertension, including congenital hepatic fibrosis and alpha-1-antitrypsin deficiency, may not have jaundice. In such patients, portal hypertension should be suspected if the liver or spleen is chronically enlarged.

