Pediatric Gastrointestinal Problems

I. Vomiting- presenting complaint in variety of disorders: GERD, otitis media, bowel obstruction, increased ICP

a. Vomiting- coordinated motor response of the GI tract, abdominal and thoracic muscles that results in forceful expulsion of stomach contents

b. Regurgitation- effortless expulsion of gastric contents through the mouth

II. History: onset, relation to meals, frequency, food poisoning, infectious, sick contacts, on medications, hematemesis, bile, foul odor, coughing, fever, lethargy, irritable

a. Neonates with GI abnormality usually present with symptoms within an hour

	Infectious
	Gastroenteritis, sepsis, meningitis, urinary tract infection, otitis media, URI

	GI
	GERD, over-feeding, abdominal (RLQ) pain, hepatitis, appendicitis 

	Neuro 
	Subdural hematoma, hydrocephalus, neoplasm, Reye’s syndrome

	Other
	Toxin or medication, Munchausen by proxy, milk allergy


III. General Treatment measures

a. Dilute formula, OTC hydration, IV rehydration

b. In children admitted with possible obstruction, place NG tube for decompression of stomach

c. Pending a surgical procedure you want to prevent aspiration

d. Anything in the GI tract for over 24 hours should be removed (batteries)

IV. Vomiting with Obstruction
a. Intussusception: telescoping of one portion of the intestine into another causing obstruction of intestinal contents; the mesentery is dragged along with the prolapsed bowel, causing venous compression, swelling, and edema of the bowel wall

i. May lead to perforation, peritonitis, and GI bleeding
ii. Most commonly the small bowel into the large bowel

1. Ileum into the cecum

iii. May be caused by lead point that is pulled distally by peristalsis

iv. “Idiopathic”- originates near the ileocecal junction and results from viral hypertrophy of Peyer patches

v. Common between 2 months and 5 years of age 
1. Peak incidence- 4-10 months
b. H and P: severe, colicky RUQ pain that waxes and wanes
Vomiting
i. Soft, non-tender abdomen between episodes of pain, sausage-shaped mass in RUQ

c. Dx: x-ray= soft tissue mass displacing loops of bowel, obstruction ( air fluid levels proximal to the obstruction and constricted bowel distal to the obstruction (sausage in abdomen)
i. Barium or Air enema
d. Tx: Force of barium or air enema may be enough to force bowel to move back into place- 75% successful 

i. surgery

ii. Recurrence is 10%

e. Midgut volvulus: malrotation of the intestine; normal sequence of bowel development and fixation is disrupted
i. Risk factor: abnormal location of the duodenojejunal junction (ligament of treitz)

1. May occur at any age, but most commonly first month of life
ii. H and P: Acute onset of bile-stained vomiting, abdominal distension, progressive signs of bowel ischemia and strangulation: hypovolemia (third spacing), irritability, “currant jelly” stool, peritonitis, sepsis
iii. Dx: Upper GI series= show a corkscrew appearance
1. Abdominal X-ray= may appear normal, air fluid level, dilated loops of bowel, abnormal placement of bowel
iv. Tx: Surgery, IV fluids, antibiotics

1. Mortality is 5-10%

f. Intestinal Atresia: failure of a portion of the intestinal tract to completely form; absence of a normal opening; MC at ileum
i. H and P: abdominal distension, no passage of stools, vomiting following meals

ii. Dx: X-ray= air-fluid levels in the stomach and duodenum

iii. Tx: Surgery, intestinal atresia is resected and primary anastamoses if performed; colostomy bag 

1. Most common cause of intestinal obstruction seen in infants shortly after birth

g. Meconium Ileus: abnormally thick meconium will fill the terminal ileum and it cannot be expelled
i. 90% of these patients have cystic fibrosis, hyperviscous intestinal mucus

ii. Proximal bowel is dilated from chronic obstruction, whereas distal bowel is unused and small caliber

iii. H and P: similar in signs and symptoms to intestinal atresia

1. Bilious vomiting and absence of stool passage (within 24-48 hours)

2. Bowel perforation because of volvulus and local ischemia occurs in approximately 50% of infants with meconium ileus
iv. Tx: In uncomplicated meconium ileus (no perforation/peritonitis)- hypertonic contrast enema, antibiotic prophylaxis, surgery

h. Meconium Plug Syndrome: obstruction of distal colon in otherwise normal infants that are unable to evacuate their meconium at birth
i. Not associated with cystic fibrosis, but may be associated with Hirschsprung’s disease

ii. H and P: progressive distension, bilious vomiting, failure to pass stools
iii. Dx: x-ray= presacral mass of “soap bubble” appearing meconium, barium enema

iv. Tx: Watch and wait, serial barium enemas and X-ray to check progression (every 6-8 hours)
i. Hirschsprung’s Disease (aganglionic megacolon)- most common cause of lower intestinal obstruction in neonates
i. Congenital abnormality of inadequate motility resulting from absence of enteric ganglionic neurons, beginning at the anus and extended proximally for a variable distance

1. Decrease in peristalsis; limited to rectum and sigmoid colon in 75% of cases

ii. The aganglionic segment, internal sphincter, and canal remain constantly contracted, thus causing obstructive symptoms with proximal dilatation and hypertrophy of the colon

iii. Often found in: males and down syndrome
iv. H and P: Failure to pass meconium, reluctance to eat, bilious vomiting, abdominal distension, may have overflow diarrhea (overflow causes effortless release of fluid diarrhea)
v. Dx: Barium enema= narrowed distal rectum with a dilated bowel proximal to anus 

1. Confirmed by: Rectal biopsy is the gold standard for diagnosis
a. KUB will support diagnosis- retained colonic barium (24 hours later)

vi. Tx: Surgical correction involves resection of the aganglionic bowel and reanastamosis of the proximal normal bowel to the normal anal canal; it is 1-3 stage process, temporary colostomy utilized

j. Imperforate Anus- lower GI obstruction with vomiting
i. H and P

1. May be membranous where meconium staining is visible through the membrane
2. May be associated with anorectal atresia where both the anus and distal rectum are not formed; the terminal bowel may be blind or form a fistula to the bladder, prostate, perineum or vagina
ii. Tx: surgical repair with an opening; close any fistulas; may utilize a temporary colostomy bag
k. Pyloric Stenosis: acquired hypertrophy of the pyloric muscle leading to gastric outlet obstruction

i. Usually after 3 weeks of age
ii. Usually first born male child, 4-6 weeks old, idiopathic cause
iii. H and P: Gradual onset of projectile non-bilious vomiting, hungry infant eats after vomiting, visible gastric peristalsis, and palpable mobile olive-mass
1. Eventually develop: weight loss, dehydration, malnutrition, hypochloremic alkalosis, lethargy, decreased urine output
iv. Dx: ultrasound- thickened and lengthened pyloric muscle
1. Upper GI series: shows a string sign
v. Tx: Surgery- pyloromyotomy- loosens and reduces gastric obstruction
1. IV with PO atropine for 3 weeks- follow patient with serial US
l. Meckel’s diverticulum: remnant of a fetal duct that causes outpouching of the intestine
i. This is a true diverticulum- includes all layers of the intestinal wall; 50% of cases show ectopic tissue (usually gastric or pancreatic)
ii. Rule of Twos: presents in 2% population, located within 2 feet of the ileocecal junction, measures about 2 inches in length and about 2 cm in diameter, has 2 types of ectopic tissue (gastric and pancreatic), males 2x more likely to have it and occurs before age 2
iii. May be associated with intestinal atresia, imperforate anus, intussusception, volvulus and/or neurological and cardiac abnormalities
iv. H and P: rectal bleeding, RLQ pain, obstruction secondary to torsion, intussusception, mimics appendicitis (bleeding differentiates)
v. Dx: Technetium 99m scan- high affinity of isotope for parietal cells of gastric mucosa permits the visualization of both ectopic as well as native gastric mucosa; laparoscopy
vi. Tx: surgery- resection; appendectomy should be performed concomitantly
V. Diarrhea

a. History: onset, # of stools/hour/day, color, odor, blood, Rectal or abdominal pain, vomiting, fever, travel, sick contacts, recent food history
i. The most common virus causing acute gastroenteritis= rotavirus
ii. Bloody diarrhea: hemorrhagic E. coli, campylobacter, shigella, Amebiasis, cryptosporidium 
b. Dx: stool culture and ova/parasites x 3, gram stain, fecal leukocytes (Wright’s stain)
c. Tx: antibiotics (not always needed)- don’t treat Salmonella as patient may become a carrier
i. BRATT diet
VI. Dehydration
a. Tenting (poor skin turgor)
b. Dry mucus membranes/no tears
c. Depressed fontanelles

d. Tachycardia
e. Hypotension

f. Decreased urine output
g. Weight loss/electrolyte abn.
h. Irritability

i. Lethargy

VII. Causes of dehydration
a. Vomiting, diarrhea

b. Skin loss/burns
c. Inadequate intake

d. Anorexia

e. Pharyngitis

f. Formula preparation
g. Sepsis, co-existing disease

h. Polyuria
i. Hyperthermia

VIII. Pediatric GI bleeding- fairly common problem; NG tube differentiates upper vs. lower
a. Hematemesis- bright red or coffee ground color; site of bleeding proximal to ligament of Treitz

b. Melena- black, tarry stools; digested blood

c. Hematochezia- bright red bleeding per rectum; site of bleeding is usually left common or Anorectal area

	Newborn
	Pre-school Age
	School Age

	· Stress gastritis (NICU)

· Hemorrhagic disease

· Swallowed maternal blood

APT test

· Allergic/infectious colitis

· Anal fissures

· Intussusception, volvulus

· Meckel’s Diverticulum
	· Juvenile polyps

· Infectious colitis

· Meckel’s diverticulum

· Anal fissures

· Foreign body

· Vascular lesions

· Henoch-Scholein purpura

· Hemolytic uremic syndrome
	· Juvenile polyps

· Inflammatory bowel disease

· Anal fissure

· Hemorrhoids

· Drug ingestion


Pediatric Abdominal Wall Defects

I. Omphalocele- a congenital concentric central defect in the umbilical ring where abdominal hang in a sack
a. Have a fascial defect ≥ 4 cm in diameter and are covered by peritoneal membrane internally and amniotic membrane externally
b. 50-75% of neonates with omphalocele have associated congenital anomalies, and 20-35% carry major chromosomal derangements
c. Medical emergency to repair soon after birth- Goal of treatment is to surgically reduce abdominal viscera, approximate the proximal edges and may use grafts to obtain total skin closure if >4cm
II. Umbilical hernia: similar to above; but contain only intestine and have fascial defects <4cm
a. Caused by incomplete closure of the umbilical ring fascia
b. Found most commonly in African American infant males under age 1 and premature infants
c. Defects <0.5cm may be closed at age 2; 0.5-1.5cm may be closed at age 4
III. Gastroschisis: full thickness abdominal wall defect, usually <4cm and to the right of normal umbilicus
a. Presents with exposed loops of bowel thickened by inflammatory serosa reaction
b. Treatment is surgery (as above)
IV. Diaphragmatic hernia: caused by incomplete closure of the membranous pleural peritoneal folds that normally form the lateral and posterior diaphragm
a. 80-90% are left sided; 2% are bilateral
b. H and P: Respiratory distress, cough as bowel fills the chest cavity
c. Treatment: surgery
V. Inguinal Hernia: one of the most common surgical conditions in infancy and childhood
i. Increased incidence on premature infants and those with increased abdominal pressure 
ii. Male:Female ratio= 9:1
iii. 60% occur on the right side, 25% on the left side and 15% bilateral

b. During gestation, the processus vaginalis develops as an outpouching of peritoneum in region of the internal ring, and descends along inguinal canal to the scrotum- this is the path of testes descent

c. The processus vaginalis is usually obliterated after the 1st year of life
d. Patency of the processus vaginalis allows bowel to exits the peritoneal cavity and enters the tract

e. H and P: bulge in the groin which extends into scrotum; enlarges when coughing, straining, crying
f. Tx: Surgery, never reduce gangrenous bowel ( it will induce sepsis)
g. Signs of hernia incarceration: sudden onset of swelling which increases in size and becomes painful, abdominal pain, vomiting

VI. Constipation: The passage of bulky hard stool at infrequent intervals
a. Dietary: excessive cows milk, transition form breast milk to formula or table food, lack of fiber, dehydration

b. Functional: lack of privacy (e.g. start of daycare or school)

c. Medications: opiates, anticholinergics, lead poisonings

d. Structural defects: intussusception, volvulus, anal fissure

e. Metabolic/Endocrine disorders: cystic fibrosis, increases Ca, decreased K, uremia, hypothyroidism

f. Very common following acute febrile illness; acute abdomen with palpable fecal masses; DRE

g. Tx: digital disimpaction, enema, stool softeners, behavioral modifications

Pediatric jaundice

I. All babies develop increased serum bilirubin levels, to a degree, in the first week of life due to:

a. Increased production

b. Decreased removal
c. Increased reabsorption

II. When a baby does become jaundiced, a common dilemma is deciding at what bilirubin level to intervene. The decision is influenced by whether the baby is term or pre-term, well or sick, and the presence or absence of blood factors predisposing to hyperbilirubinemia

III. Clinically useful to classify jaundice according to age of the baby

a. Early (days 1-2)- very uncommon, not normal; RED FLAG
i. Hemolytic jaundice (Rh, ABO, others), neonatal sepsis, TORCH infections
b. Normal/physiological (days 3-10)- serum bilirubin peaks at 5-12 mg/dl

i. Immaturity of the liver enzyme system

c. Late (days 14+)- over 2 weeks RED FLAG
i. Breast milk

ii. Conjugated jaundice

iii. Inherited deficiency of glucorynl transferase enzymes- very rare

IV. Factors to make physiological jaundice worse in a given baby include:

a. Prematurity

b. Bruising

c. Cephalohematoma

d. Polycythemia

e. Delayed passage of meconium

f. Breast feeding

g. Certain ethnic groups (Chinese)

V. Treatment: Phototherapy (> 15mg/dl), exchange transfusion (> 20mg/dl)

a. Consequences: severe jaundice

b. Kernicterus (bilirubin encephalopathy)- clinical syndrome of hypertonia progressing to opthisotonia, seizures, sensorineural hearing impairement, ataxia, choreoathetosis, cerebral palsy and death

VI. Clay stools, greater than 5mg/dl over 24 hours, not feeding well, over 2 weeks jaundice, jaundice within first 24 hours of birth are all RED FLAGS
































































































