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1. Which of the following statements regarding nutri-
tional needs in infants and children is inaccurate?
a. Storage of fat may constitute as much as 20% of

gross body weight in normal infants.
b. There are two essential fats: linoleic and

linolenic acid.
c. Daily normal nitrogen losses include 2 mg of

nitrogen per basal kcal, 20% in feces, and 10
mg/kg body weight from skin.

d. Protein requirement in infants and children is
approximately 2 g/kg/day.

e. Fat requirement in infants is approximately 1 g/
kg/day.

2. All of the following statements regarding starvation
are true except:
a. Only glycogen, which is stored in the liver, is

available for transport to the central nervous
system.

b. As glucose levels fall, insulin levels decrease.
c. Ketonemia inhibits pyruvate dehydrogenase,

and thus blocks glucose-derived substrate from
entering the Krebs cycle.

d. The ebb phase, followed by the flow phase, are
characteristic features.

3. Which of the following statements are true regard-
ing stressed starvation or hypermetabolism?
a. Ebb phase is associated with an increase in

metabolic rate.
b. Flow phase corresponds to the period of hyper-

metabolism.
c. Hypoglycemia is the hallmark of stressed

metabolism.
d. Peripheral oxidation of lipids is decreased.
e. Enhanced and increased sensitivity to the effect

of insulin on glucose uptake is noted.

4. After several days of starvation, the levels of which
of the following continue to rise?
a. Serum insulin.
b. Serum ketones.
c. Serum glucose.
d. Urinary nitrogen excretion.

5. Match the following metabolic fuel with its respira-
tory quotient.

____ 0.7.
____ 0.8.
____ 1.0.

6. Preventive measures against stress ulceration in the
intensive care unit (ICU) does not include which of
the following?
a. Enteral feeding of an elemental diet.
b. H2-blocker administration by continuous infusion.
c. Hourly anti-acid administration enterally.
d. Administration of sucralfate enterally.
e. Administration of gastrin.

7. An elemental diet has been utilized in the preven-
tion of stress ulceration in the ICU. Which one of
the following statements is not a proposed mecha-
nism by which enteral feeding protects against
stress ulceration?
a. Accelerating turnover of gastric mucosal cells.
b. Releasing the hormone gastrin.
c. Buffering gastric acid and maintaining a gastric

pH greater than 4.0.
d. Releasing cholecystokinin and catecholamines,

such as norepinephrine.

a. Carbohydrate.
b. Fat.
c. Protein.

Nutrition and the Gastrointestinal System

The following chapter will focus on the gastrointestinal system and nutrition. Pertinent questions,
answers, and rationale will be reviewed. Answers for this chapter can be found beginning on page 136.
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8. A 9-year-old boy, a victim of a motor vehicle acci-
dent with a closed head injury, is in the pediatric
ICU (PICU). Brisk fresh blood along with some
coffee ground material is retrieved from the naso-
gastric tube. The procedure that is least helpful in
the management of this patient is:
a. Gastric lavage.
b. Endoscopy.
c. Arteriography.
d. Upper gastrointestinal series.

9. Endoscopy in the patient from Question 8 revealed
diffuse gastritis diagnosed as “stress gastritis.”
Which of the following statements most accurately
describes the clinical course and management of
this patient?
a. A satisfactory clinical response to gastric lavage

and hemodynamic support.
b. H2-blockers stop bleeding faster than lavage

alone.
c. Anti-acids stop bleeding faster than lavage

alone.
d. Prostaglandin analogs, such as Enprostil, have

been shown to be superior to all other tradition-
al measures combined.

10. Paralytic ileus is a common problem after laparo-
tomy. Which of the following statements pertaining
to this phenomenon is least accurate?
a. Vasopressin is released during laparotomy and

contributes to decreased small bowel contractility.
b. Hypokalemia appears to exert its effects by

interfering with the release of acetylcholine
from the presynaptic area when serum K+ is less
than 2.5 mEq/L.

c. The colon is the portion of the gut most sensi-
tive to anesthesia-induced inhibition of motility,
because it is most dependent on neural controls
to achieve motility.

d. The role that handling or direct manipulation of
the gut plays in the development of ileus is very
well established.

11. Ogilvies Syndrome (localized ileus or pseudo-
obstruction) is associated with all of the following
conditions except:
a. Cholecystitis.
b. Pancreatitis.
c. Intra-abdominal abscess.
d. Lower lobe pneumonia.
e. Torus fracture.

12. Postoperative intussusception is a problem that is
sometimes overlooked in the postoperative period
in patients with evidence of gastrointestinal
obstruction. True statements pertaining to this entity
include all of the following except:
a. A granulocytic leukocytosis of major propor-

tions may be seen.
b. Usually appears within the first postoperative

week.
c. Requires surgical correction.
d. Usually ileocecal.
e. Difficult to diagnose because symptoms are

masked by nasogastric suctioning and the use of
postoperative pain medications.

13. Which part of the gastrointestinal tract is most sen-
sitive to inhibition of motility by anesthesia, with
consequent development of ileus in the postopera-
tive period?
a. Stomach. d. Ileum.
b. Duodenum. e. Colon.
c. Jejunum.

14. Which of the following statements is least accurate
regarding management of postoperative ileus?
a. If the cecum is dilated to more than 12 cm in

diameter, a definite risk of perforation exists
even in the absence of mechanical obstruction.

b. Nasointestinal intubation with decompression
remains the only effective proven therapy.

c. Passage of flatus and/or a bowel movement her-
ald the end of the ileus.

d. Neostigmine is a very effective and safe thera-
peutic intervention without any recognized side
effects.

15. Inadequate blood flow and impaired oxygenation
have deleterious effects on the bowel. True state-
ments regarding these physiological derangements
include:
a. In the small bowel, O2 delivery is least to the tip

of the villi.
b. Inability to absorb glucose has been reported for

several months in infants who have sustained
severe anoxia at birth.

c. Impaired blood flow with subsequent dilatation
of bowel loops is associated with bacterial over-
growth which is known to lead to fat malab-
sorption.

d. All of the above.



Chapter 8 / Nutrition and the Gastrointestinal System 65

16. A 5-year-old boy who was admitted to the PICU
over 1 week ago is recovering from multiple organ
dysfunction syndrome. He has had frequent diar-
rheal stools throughout the day. From a therapeutic
standpoint, which of the following would be the
most appropriate initial diagnostic test?
a. Stool culture for corona virus.
b. Eliza test for rotavirus.
c. Clostridium difficile toxin assay.
d. Small bowel radiographic imaging series.
e. Sigmoido-colonoscopy with biopsy.

17. Which of the following most accurately describes
the laboratory findings in acute pancreatitis?
a. The degree of elevation of serum amylase closely

correlates with the severity of acute pancreatitis.
b. Serum lipase levels tend to be elevated for a

shorter period than serum amylase levels.
c. Pancreatic trypsinogen serum levels rise early

in the course of pancreatitis and remain elevat-
ed for up to 5 days.

d. One of the ominous prognostic signs is hyper-
carbia.

e. All of the above.

18. Which of the following symptoms is least likely to
be associated with Reye’s Syndrome?
a. Bleeding. c. Coma.
b. Cerebral edema. d. Jaundice.

19. Patients who develop fulminant hepatic failure as a
result of Hepatitis B infection when compared with
patients who do not develop hepatic failure have
which of the following serological characteristics?
a. Later appearance of antibodies to the Hepatitis

B surface antigen.
b. Later appearance of antibodies to the Hepatitis

E antigen.
c. More rapid clearance of Hepatitis B antigen.
d. All of the above.

20. With regard to management of fulminant hepatic
failure with coma, all of the following statements
describe the appropriate clinical picture and man-
agement except:
a. A single toxicology screening test on admission

should be obtained to rule out other treatable
causes of encephalopathy with coma.

b. Hyponatremia because of an antidiuretic
hormone-like effect and hypokalemia resulting
from hyperaldosteronism are recognized elec-

trolyte abnormalities that require meticulous
correction.

c. Arterial ammonia levels are useful in confirm-
ing a hepatic origin to the coma.

d. Fatty acid emulsion should be used liberally to
provide calories and help clear the encephalo-
pathy.

Questions 21–23: A 3-year-old boy with history of
biliary atresia and Kassai procedure is admitted to the
PICU with vomiting of fresh blood of 20 minutes’ dura-
tion. Examination reveals a diaphoretic child with
tachycardia. He has vomited several ounces of fresh
blood during the period of time that he was being
admitted to the PICU.

21. Appropriate therapeutic interventions for this
patient include all of the following except:
a. Saline gastric lavage.
b. Fresh frozen plasma.
c. Volume expanders.
d. Because sodium retention may lead to anasarca,

saline administration should be withheld in these
patients in spite of marginal blood pressure.

22. If the bleeding in this patient persists, the next step
in the management process would be:
a. Portosystemic anastomosis.
b. Variceal banding.
c. Endoscopy.
d. Vagotomy.

23. The above patient underwent sclerotherapy. Poten-
tial complications include:
a. Rebleeding from gastric varices.
b. Fever.
c. Ulceration.
d. Stricture.
e. All of the above.

24. Hypoxia is observed in up to 40% of patients with
hepatic failure. Factors that contribute to hypoxia
include all of the following except:
a. Neurogenic pulmonary edema.
b. An antidiuretic hormone-like effect leading to

fluid overload.
c. Intrapulmonary shunting.
d. Patent foramen ovale.
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Questions 25–27: An 8-year-old male with cirrhosis
of the liver caused by congenital biliary atresia is on the
waiting list for liver transplantation.

25. Prolonged use of ibuprofen in this patient results in:
a. Water retention.
b. Dilutional hyponatremia.
c. Ascites resistant to diuretics.
d. All of the above.

26. The patient develops oliguria with urine output
decreasing to 300 mL/day. Central venous pressure
is 8 mmHg. Blood urea nitrogen is 60 mg% and
urinalysis does not show red blood cell or while
blood cell casts. Urine electrolytes: sodium level is
9 mEq/L, potassium is 5.8 mEq/L, and chloride is
10 mEq/L. Urine osmolality is 310 mOsmol/L. The
most likely diagnosis is:
a. Prerenal azotemia as a result of hypovolemia.
b. Hepatorenal syndrome.
c. Acute tubular necrosis.
d. Acute cortical necrosis.
e. None of the above.

27. Preventive measures that have been shown to be
helpful for the clinical condition described in
Question 26 include all of the following measures
except:
a. Avoiding large volume paracentesis.
b. Avoiding use of potent diuretics.
c. Use of dopamine at 6 mg/kg/minute.
d. In the event that this diagnosis is suspected,

intravascular volume expansion suing salt-poor
albumin to raise the central venous pressure to
10 mmHg is a helpful preventative measure.

e. Avoiding use of prostaglandin antagonists.

28. Which of the following statements pertaining to
hepatic encephalopathy is most accurate?
a. All patients with hepatic encephalopathy have

elevated serum ammonia levels.
b. The height of ammonia correlates with the

grade of encephalopathy.
c. Arterial and venous ammonia correlate equally

with the degree of encephalopathy.
d. Plasma octopamine levels have been shown to

always inversely correlate with the degree of
encephalopathy.

e. None of the above.

29. A 10-month-old boy with end-stage liver disease
from biliary atresia (that was not recognized in
early infancy) is admitted to the PICU with lethar-
gy. Appropriate intervention that is expected to
improve the clinical status of the patient include:
a. Reduction of protein intake.
b. Use of oral lactulose.
c. Use of oral neomycin.
d. Use of hypertonic glucose.
e. All of the above.

30. A 7-year-old with fulminant hepatic failure is
admitted to the PICU because he has become pro-
gressively more difficult to arouse. Physical exam-
ination reveals a child who responds to painful
stimuli by moaning. Increased tone in the extremi-
ties is noted, and pupils are dilated and react slug-
gishly to light. Correct statements pertaining to this
patient include all of the following except:
a. Inappropriate pathological cerebral vascular

tone and altered permeability of the blood–brain
barrier are contributing to this patient’s sympto-
matology.

b. Intracranial pressure monitoring will facilitate
management of this patient.

c. A PCO2 of more than 25 torr is associated with
cerebral vasodilation and the level of conscious-
ness correlates with the degree of respiratory
alkalosis.

d. Steroids have been shown to decrease mortality
in this setting.

e. If the patient progresses to decorticate posturing
and becomes ventilator dependent, it is usually
too late to initiate liver transplantation.

31. Statements pertaining to patients in fulminant
hepatic failure that are true include:
a. Rapid deterioration in the clinical course is an

indication to contemplate liver transplantation.
b. Patients with poor prognosis with chronic hepa-

titis secondary to hepatitis C should be consid-
ered for liver transplantation earlier.

c. Patients with acetaminophen-induced fulminant
hepatic failure have a better prognosis than ful-
minant hepatic failure because of viral hepatitis.

d. Hemoperfusion is known to temporarily reverse
coma in these patients.

e. All of the above.



Chapter 8 / Nutrition and the Gastrointestinal System 67

32. Match the following drug with its appropriate
description:

____ Inhibits purine nucleotidase.
____ Selectively inhibits T-helper lymphocytes.
____ A macrolide antibiotic.
____ Pulmonary edema.
____ Direct lymphocytotoxicity.

33. In which of the following clinical situations is right
hemidiaphragmatic paralysis seen more often than
left hemidiaphragmatic paralysis?
a. Liver transplantation.
b. Palliative repair of congenital heart disease.
c. Both.
d. Neither.

34. An 8-year-old boy who underwent liver transplan-
tation last month from an ABO-compatible, non-
identical recipient is admitted to the PICU for right
lower lobe pneumonia. His hemoglobin is 5.4 g%,
and the total bilirubin is 8 mg% (from 2 mg% 8
days ago). The alanine transaminase and aspartate
transaminase are 38 IU/L and 48 IU/L, respectively.
The reticulocyte count is 5%. Correct statements
regarding this clinical situation include all of the
following except:
a. Serial reticulocyte counts are the most useful

tool in following the progression of this
patient’s hematological problem.

b. Haptoglobin is a valuable and useful test for this
hematological problem.

c. The patient should receive type O blood when
transfusion is contemplated.

d. This hematological condition usually resolves
spontaneously in 2–4 weeks.

e. Hemoglobinuria is a recognized feature.

35. Regarding hepatic clearance of medications, adjust-
ment of drug dosage, and liver disease, true state-
ments include all of the following except:
a. Liver disease is usually homogenous and affects

drug metabolism equally.
b. In acute hepatic disease, clearance is more like-

ly to affect drugs that undergo oxidation rather
than those that undergo conjugation.

c. In treating patients with liver disease, prefer-
ence should be given to drugs that are metabo-
lized through glucuronidation.

d. Changes in protein binding are not likely to be
clinically important when the bound fraction of
the drug is less than 80%.

e. For drugs that undergo efficient hepatic bio-
transformation, clearance of the drug is propor-
tionate to liver blood flow.

36. Which of the following statements is least accurate
with regard to nutritional support in children in the
ICU?
a. Hepatic cholestasis associated with parenteral

nutrition responds favorably to providing some
enteral nutrition.

b. Glutamine, when added to parenteral nutrition,
improves structure and function of the intestine
towing to its trophic effects.

c. Branched chain amino acids always resolve
hepatic encephalopathy regardless of the etiology.

d. Trophamine with 100 mg/kg body weight of 
L-lysine allows more of the calcium and phos-
phorus to be in solution, which is clinically rel-
evant.

e. Carbohydrate administration in excess of 14
mg/kg/minute exacerbates hepatic steatosis.

37. Serum proteins can be used as biochemical markers
for nutritional status. Match the following markers
with its approximate half-life.

____ 20 days. ____ 8 days.
____ 10 hours. ____ 2 days.

38. The difference between medium-chain triglycerides
(MCTs)and long-chain fat is that MCTs:
a. Inhibit gastric emptying more so than long-

chain fat.
b. Are absorbed at a slower rate than long-chain

fat.
c. Are converted into energy faster than long-

chain fat.
d. Are absorbed via the lymphatic lacteals.
e. None of the above.

a. Albumin. c. Transferrin.
b. Prealbumin. d. Retinal binding protein.

a. Cyclosporin. d. FK506.
b. Azathioprine. e. Corticosteroids.
c. OKT3.
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39. Which of the following is true regarding nutrition
in the critically ill child?
a. Disaccharidase activity may be diminished after

acute injury.
b. Predigested protein (hydrolysates) formulas are

the principal formulas recommended for criti-
cally ill infants.

c. The presence of reducing substances in the stool
indicates appropriate carbohydrate absorption.

d. Long chain triglycerides are preferred over
MCTs because of their faster absorption from
the intestine.

e. A and B only.

40. Stress ulcers are usually located in:
a. The body of the stomach.
b. The fundus of the stomach.
c. The antrum of the stomach.
d. The pylorus of the stomach.

41. All of the medications listed below will decrease
gastric pH and its concentration except:
a. Ranitidine.
b. Famotidine.
c. Sucralfate.
d. Proton pump inhibitors.

42. A 15-year-old female is admitted to the PICU with
severe hematemesis and hemodynamic instability.
Immediate management should be:
a. Intravenous normal saline followed by room

temperature normal saline via gastric lavage.
b. Prompt resuscitation of circulation with normal

saline followed by ice-cold normal saline gas-
tric lavage.

c. Prompt resuscitation of circulation with normal
saline followed by intravenous Ranitidine infu-
sion.

d. All of the above.

43. The major cause of death in patients with fulminant
hepatic failure is:
a. Sepsis.
b. Variceal hemorrhage.
c. Cerebral edema.
d. The initial cause of fulminant hepatic failure.
e. None of the above.

44. Complications of acute pancreatitis include all of
the following except:
a. Pancreatic necrosis.
b. Glomerulonephritis.
c. Adult respiratory distress syndrome.
d. Pancreatic pseudocyst.

45. Toxic megacolon is most likely a complication of:
a. Crohn’s colitis.
b. Pseudomembranous enterocolitis.
c. Ischemic colitis.
d. Ulcerative colitis.

46. A 15-year-old male with a known diagnosis of HIV
is admitted to the PICU with severe abdominal
pain, bloating sensation, fever, neutropenia and
thrombocytopenia. Radiographical analysis shows
a dilated cecum. Immediate medical treatment
includes all of the following except:
a. Nothing per mouth.
b. Aggressive fluid management followed by total

parenteral nutrition.
c. Antibiotics.
d. Colonoscopy.




