PAC 03 – GASTROENTEROLOGY

Course Coordinator:      


SECTION DESCRIPTION

In this section, the student is provided the fundamental concepts necessary to comprehend the anatomy, physiology and pathophysiology of the gastrointestinal system.  Emphasis is placed on concepts essential to screen for, prevent, diagnose and treat gastrointestinal conditions. Specifically, this section will provide a coherent overview of various diseases with an etiology-specific approach, preparing the student to provide comprehensive care of gastrointestinal disorders and appropriate referral. Focus is placed on the clinical role of the Physician Assistant in the management of gastrointestinal disorders.

TEACHING METHODOLOGY

The format of this course will include lectures, articles, handouts, assigned reading, videos, discussions/seminars, and student presentations.

LEARNING GOALS:
Upon completion of this course the Physician Assistant student will be able to:

1. Discuss the essential anatomy and physiology of the gastrointestinal system.

2. Demonstrate familiarity in taking a pertinent history and performing an appropriate physical examination for a gastrointestinal symptom. 

3. Discuss modifiable and non-modifiable risk factors pertinent to gastrointestinal disease.

4. Describe the pathophysiology of listed disease entities.

5. List the differential diagnoses for common gastrointestinal problems.

6. List various diagnostic modalities that aid in the diagnosis of each disease entity.
7. Outline treatment options for each disease entity.

8. Identify complications of various gastrointestinal diseases.

9. Identify and discuss the patient education topics for health care maintenance, disease prevention and treatment optimization for each disease entity.
10. Discuss the clinical and patient education roles of the Physician Assistant in the screening, prevention and management of gastrointestinal disease.
SECTION OUTLINE

1. Introduction to Gastroenterology – Prof. Cohen
2. Disease of the Upper GI Tract – Prof. Kruger
3. Infectious Gastroenteritis – Prof. Kruger
4. Liver Disease and Hyperbilirubinemia – Prof. Kruger
5. Acute Abdominal Pain – Dr. Politi
6. Disorders of the Bowel – Dr. Politi
7. Rectal Disorders & Hernias – Dr. Politi
8. Pancreas & Gallbladder – Dr. Politi
9. Diverticulosis & Diverticulitis – Dr. Politi
10. Gastrointestinal Diagnostic Procedures – Prof. Beysolow
INSTRUCTIONAL OBJECTIVES

INTRODUCTION TO GASTROENTEROLOGY 

The student will:

1. Identify and accurately describe the function of the following GI structures:

a. Mouth: teeth, tongue, salivary glands

b. GI tract: esophagus, cardiac sphincter, stomach, pyloric sphincter, duodenum, jejunum, ileum, ileocecal valve, colon, appendix, rectum, anus

c. Accessory organs: salivary glands, pancreas, gallbladder, liver

2. Discuss the general principles of basic digestion and absorption of the following substances:

a. Sugars: amylase, disaccharidase, transport of sugars across the intestinal mucosa

b. Fats:  pancreatic and biliary role, fat-soluble vitamin absorption

c. Protein: pancreatic enzymes

d. Fluid and electrolytes: “osmotic load"

3. Describe the production, metabolism & excretion of bilirubin.

a. Define the role of glucuronyl transferase in bilirubin conjugation

b. Differentiate conjugated bilirubin from unconjugated bilirubin

4. Define the etiology of hyperbilirubinemia as a manifestation of:

a. Prehepatic – overproduction of bilirubin

i. Hemolytic disease, G6PD deficiency, excessive bone marrow production

b. Hepatic – represented as conjugated or unconjugated hyperbilirubinemia

i. Unconjugated - defect in entrance, conjugation or storage

1. Gilbert’s & Crigler-Najjar syndrome 

a. Glucuronyl transferase deficiency or absence

2. Hepatotoxic drugs – Tylenol, INH

3. Impaired liver conjugation – neonatal & breast-feeding jaundice

ii. Conjugated – defect in excretion of conjugates

1. Rotor & Dubin Johnson syndrome

a. Deficiency of ATPase pump

iii. Mixed hyperbilirubinemia - hepatitis, carcinoma

c. Post-hepatic – obstruction of bilirubin release via hepatic duct obstruction

i. Gallstones, cancer, pancreatitis, cyst

5. Identify potential causes of abdominal pain & N/V with a systems-based approach.

6. List associated symptoms that narrow differential diagnosis of abdominal pain & N/V.

7. List the differential diagnosis of abdominal pain in the following broad categories:

a. Ruptured or obstructed abdominal organs

b. Hernias

c. Systemic manifestations:

i. Vascular – anemias, CHF, coagulopathy, mesenteric embolus

ii. Inflammatory – infectious peritonitis (TB, pneumococcal, gonoccocal)

iii. Neoplasm – leukemia, metastasis, GI carcinoma

iv. Autoimmune – rheumatic fever, HSP, dermatomyositis

v. Trauma – paralytic ileus, hemoperitoneum

vi. Endocrine – DKA, addisonian crisis, electrolyte disturbance

8. List the differential diagnosis of abdominal pain in the following specific locations:

a. Right upper quadrant – hepatitis, liver infarction, abscess or carcinoma, cholelithiasis, cholecystitis, peptic ulcer, pancreatitis or carcinoma, pyelonephritis, nephrolithiasis

b. Left upper quadrant – ruptured or infarcted spleen, infectious mononucleosis, leukemia/lymphoma, gastric ulcer, rupture or carcinoma, hiatal hernia, gastroenteritis, pancreatitis or carcinoma, pyelonephritis, nephrolithiasis, aortic aneurysm

c. Right lower quadrant – intussusception, diverticulitis, colon carcinoma, gastroenteritis, diverticulum, impacted feces/constipation, appendicitis, nephrolithiasis, salpingitis, ovarian cyst ore neoplasm, endometriosis, ectopic pregnancy, aortic aneurysm

d. Left lower quadrant – intussusception, diverticulitis, colon carcinoma, gastroenteritis, diverticulum, impacted feces/constipation, nephrolithiasis, salpingitis, ovarian cyst ore neoplasm, endometriosis, ectopic pregnancy, aortic aneurysm

9. List the differential diagnosis of nausea and vomiting in the following categories:

a. Pharynx – tonsillitis, diphtheria, foreign body

b. Esophagus – aortic aneurysm, esophagitis, carcinoma, stricture, achlasia

c. Stomach – gastritis, ulcer, carcinoma, pyloric stenosis

d. Small intestine – ulcers, enteritis, mesenteric ischemia, parasites

e. Appendix – appendicitis, carcinoid

f. Colon – ischemic or infectious colitis, carcinoma, diverticulum, ulcerative colitis

g. Gallbladder – cholecystitis, cholelithiasis, carcinoma

h. Pancreas – pancreatitis, pancreatic cyst or carcinoma

i. Kidney – renal artery thrombosis, pyelonephritis, carcinoma with obstruction, drug nephropathy, Polycystic kidney, glomerulonephritis, nephrolithiasis

j. Pelvic organs – ovarian torsion, pelvic inflammatory disease, ectopic pregnancy

k. Blood – chronic anemia, leukemia, multiple myeloma, uremia

DISEASES OF THE UPPER GASTROINTESTINAL TRACT

ESOPHAGUS

The student will:

1. Define reflux esophagitis in terms of its:

a. Signs and symptoms including:

i. Heartburn

1. Increased after eating or with lying down

2. Temporarily relieved by antacids

ii. Hoarseness, cough, dysphagia, odynophagia, chest pain, belching

iii. Asthma exacerbation, recurrent pneumonitis, upper GI bleeding 

b. Risk factors & Etiology including:

i. Incompetent lower esophageal sphincter

ii. Motility disorders

iii. Hiatal hernia

iv. Smoking

v. Increased intraabdominal pressure – pregnancy, obesity

vi. Food – fatty food, chocolate, peppermint, alcohol, onion

vii. Drugs – theophylline, demerol, morphine, barbiturates, calcium channel blockers

c. Pathophysiology as mediated by:

i. Regurgitation of gastric contents into the esophagus

ii. Hyperemia and erosion of the esophagus with exudate

d. Diagnosis including:

i. Barium esophagram – shows reflux via fluoroscopy

ii. Esophageal manometry – tests for dysmotility

iii. 24-hour esophageal pH monitoring – gold standard*

iv. Upper endoscopy & biopsy – confirms diagnosis

e. Treatment & patient education including:

i. Lifestyle changes

1. Avoid eating prior to sleep & elevate head of the bed

2. Lose weight & avoid tight-fitting clothes

3. Avoid smoking, alcohol & aggravating foods – coffee, citric juices

ii. Antacids – calcium, magnesium, bicarbonate

iii. Sublingual nitroglycerine for esophageal spasm
iv. H2 blockers – cimetidine, ranitidine, famotidine

v. Proton pump inhibitors - omeprazole

vi. Surgery - fundoplication

vii. Prokinetic agents – propulsid, Reglan

f. Complications including: esophagitis/ulceration, peptic stricture

i. Barrett’s esophagus
1. Response of esophagus to long-standing reflux

2. Normal squamous epithelium undergoes metaplasia; form columnar cells

3. 10% risk of developing adenocarcinoma

4. Upper endoscopy with biopsy confirms diagnosis

5. Treatment same as reflux esophagitis

a. Serial biopsies for dysplasia

b. If high-grade dysplasia found – esophagectomy

g. Differential diagnosis including angina pectoris, MI, asthma, gastritis, peptic ulcer disease, biliary tract disease, motility disorders, esophageal infection, cholecystitis

2. Define esophageal trauma in terms of:

a. Corrosive esophagitis
i. Signs and symptoms including:

1. Immediate burning oropharyngeal & retrosternal pain

2. Oropharyngeal erythema, burns, erosions, ulcers 

3. Dysphagia, odynophagia, hematemesis, melena

4. Excessive gagging, drooling, vomiting, stridor, hoarseness, wheezing

ii. Risk factors & etiology including:

1. Ingestion of alkaline or acidic substances causing direct chemical burn

iii. Pathophysiology

1. Chemical burn to upper GI mucosa

iv. Diagnosis – established clinically

1. Absence of oropharyngeal lesions does not exclude visceral injury

v. Treatment including:

1. Immediate decontamination with water or milk 

a. Only in patients who are able to drink, are not complaining of abdominal pain & do not have airway compromise

2. Supportive – IV fluids, narcotics

3. Surgery – esophagogastrectomy with colon interposition

4. * Emesis and lavage contraindicated
vi. Complications including: perforation, stricture formation, esophageal carcinoma

vii. Differential diagnosis including: URI, angioedema, foreign body aspiration

b. Mallory-Weiss syndrome
i. Signs and symptoms including:

1. Multiple bouts of vomiting and gagging

2. Followed by hematemesis and epigastric or chest pain

ii. Risk factors & etiology:

1. Forceful coughing or laughing

2. Lifting, straining, childbirth or blunt abdominal trauma

3. Alcoholics and bulimics at increased risk

4. Associated with hiatal hernia

iii. Pathophysiology as mediated by:

1. Non-penetrating intraluminal mucosal tear at gastroesophageal junction

2. Increased intraabdominal pressure

iv. Diagnosis in terms of:

1. Upper endoscopy – to locate, identify and treat source of bleeding

v. Treatment – most are self-limiting

1. Local injection sclerotherapy or cautery

2. Transfusions or IV hydration for excessive blood loss

vi. Differential diagnosis including: nasopharyngeal bleeding, hemoptysis, esophageal rupture, esophagitis, gastritis, PUD, varices, carcinoma
c. Boerhaave’s syndrome – rupture of the esophagus

1. Signs & symptoms including:

a. Triad: vomiting, chest pain, subcutaneous emphysema

b. Dyspnea, diaphoresis

2. Risk factors and etiology including:

a. Spontaneous esophageal rupture

b. Sudden increase in intraabdominal pressure including:

i. Forceful vomiting & retching, induced emesis

ii. Heavy lifting, childbirth, blunt trauma

iii. Alcoholism and ingesting large meals

3. Pathophysiology as mediated by:

a. Complete, full thickness, longitudinal tear in distal esophagus
b. Esophageal wall may be weakened by chronic gastritis or reflux

c. Stomach contents leak into the peritoneum - peritonitis

4. Diagnosis in terms of:

a. Upright chest x-ray:

i. Pneumomediastinum, Subcutaneous emphysema
b. Esophagram - identifies leak
c. Labs – CBC, PT/PTT
5. Treatment in terms of:
a. Control airway – intubation

b. Treat hypotension – IV hydration, dopamine

c. Prompt surgical repair

d. Broad-spectrum antibiotics
i. Directed against oral flora & GI pathogens
ii. Ampicillin/sulbactam plus gentamycin
6. Complications including: profuse bleeding, hypotension, shock
7. Differential diagnosis including: MI, pneumothorax, pericarditis, pneumonia, pancreatitis, cholecystitis, ruptured abdominal viscus, dissecting aortic aneurysm, pulmonary embolus 
3. Define esophageal obstruction in terms of:

a. Sings and symptoms including:

i. Intermittent solid & liquid food dysphagia

ii. Regurgitation, esophagitis

b. Risk factors, etiology & pathophysiology including:

i. Lower esophageal rings, Schatzki’s rings

1. Mucosa & submucosa connective tissue ring obstructs esophageal lumen

2. Mostly located at the esophageal junction

3. Diagnosis & treatment via esophagoscope with dilatation

ii. Benign esophageal stricture 

1. Result of healing inflammatory esophagitis

2. Diagnosis in terms of barium esophagram

a. Esophageal narrowing with no mucosal irregularities

3. Treatment in terms of dilatation

iii. Esophageal diverticula
1. Symptoms include: dysphagia, regurgitation, bad breath, coughing

2. Named based on location:

a. Zenker’s – pharyngoesophageal (most common)

b. Traction – mid-esophageal

i. Associated with COPD & collagen vascular disease

c. Traction-Pulsion – epiphrenic

3. Diagnosis including: Barium esophagram

a. Endoscopy is contraindicated*

4. Treatment including surgical removal

iv. Esophageal webs, Plummer-Vinson syndrome

1. Thin, membranes transversing the upper esophageal lumen

2. Associated with iron deficiency anemia, glossitis, splenomegaly 

3. Diagnosis in terms of barium esophagram

4. Treatment in terms of dilatation

v. Esophageal neoplasms
1. Squamous cell carcinoma (85%)

a. Progressive dysphagia, weight loss, hoarseness, chest pain

b. Associated with alcohol, smoking, Plummer-Vinson syndrome

c. Diagnosis in terms:

i. Barium esophagram

ii. Endoscopy with biopsy – confirms diagnosis

d. Treatment including: chemotherapy, radiation, surgery

2. Adenocarcinoma (5-10%)

a. Located in the middle to lower third of the esophagus

b. Associated with Barrett’s esophagus

4. Define esophageal motility disorders in terms of:

a. Diffuse esophageal spasm
i. Simultaneous contractions with intermittent normal peristalsis

ii. Diagnosis in terms of barium esophagram

iii. Treatment including: sublingual nitroglycerin, calcium channel blockers

b. Nutcracker esophagus
i. Normal peristalsis with very high amplitude waves

ii. Diagnosis in terms of esophageal manometry

c. Esophageal achlasia
i. Signs and symptoms including:

1. Dysphagia to liquids and solids, chest pain

2. Regurgitation of undigested food

ii. Etiology & pathophysiology as mediated by:

1. Loss of peristalsis in the lower 2/3 of the esophagus

2. Impaired relaxation of the lower esophageal sphincter

3. Associated with Auerbach’s plexus & vagal nerve degeneration 

iii. Diagnosis in terms of barium esophagram

1. Tapering of the distal esophagus in a conical fashion “bird’s beak”

2. Esophageal manometry – increased LES pressure, absent peristalsis

3. Endoscopy with biopsy to R/O occult carcinoma

iv. Treatment including:

1. Pneumatic dilatation or surgical myotomy

2. Medications to decrease LES pressure including:

a. Nitrates, botulinum toxin, calcium channel blockers

d. Scleroderma & other collagen vascular disorders
i. Dysphagia to solids and liquids

ii. Decreased lower esophageal sphincter pressure

5. Define esophageal varices in terms of:

a. Signs and symptoms including:

i. Acute upper GI bleed, hypovolemia, shock

b. Risk factors including:

i. Liver disease, cirrhosis, portal hypertension

c. Etiology and pathophysiology as mediated by:

i. Dilated submucosal veins secondary to portal hypertension

d. Diagnosis in terms of upper endoscopy

e. Treatment including:

i. Airway stabilization – intubation

ii. IV hydration, oxygen therapy, blood transfusions as necessary

iii. Endoscopy with cauterization, surgical banding, sclerotherapy

iv. Injection with vasopressin – potent vasoconstrictor

v. Balloon tube tamponade - Sengstaken-Blakemore tube
f. Complications including hypotension, shock, airway obstruction

g. Differential diagnosis including upper GI bleed, hematemesis

STOMACH & DUODENUM

The student will:

1. Define gastritis in terms of its:

a. Signs and symptoms including:

i. Anorexia, epigastric fullness or pain, N/V, dyspepsia

ii. Hematemesis, melena, pallor
b. Classification & risk factors in terms of:

i. Acute gastritis

1. Risk factors including:

a. Aspirin, steroid, alcohol or NSAID use; smoking

b. History of trauma or burns to GI tract

c. Stress – decreased blood flow to stomach

ii. Chronic gastritis

1. Risk factors including: Helicobacter pylori infection

c. Pathophysiology as mediated by:

i. Inflammatory response of gastric mucosa to injury

d. Diagnosis in terms of:

i. Stool occult blood, CBC

ii. Serology to detect antibodies to H. pylori
iii. Endoscopy & biopsy

e. Treatment including:

i. Removal of causative drug or lifestyle factors

1. Avoid smoking, alcohol & aggravating foods– coffee, citric juices

i. Antacids – calcium, magnesium, bicarbonate

ii. H2 blockers – cimetidine, ranitidine, famotidine

iii. Proton pump inhibitors – omeprazole

iv. Antibiotics treatment for gastritis associated with H. pylori 

1. omeprazole + clarithromycin + amoxicillin x 2 weeks
2. bismuth subsalicylate (Pepto-Bismol)
f. Complications including peptic ulcer disease, perforation, chronic gastritis

g. Differential diagnosis including: peptic ulcer disease, reflux, biliary colic, cholecystitis, pancreatitis, hepatitis, abdominal aortic aneurysm, MI

2. Define peptic ulcer disease in terms of:

a. Signs and symptoms including:

i. Epigastric pain

ii. Anorexia, N/V, dyspepsia, weight loss

b. Risk factors and etiology including:

i. Aspirin, steroid, alcohol or NSAID use; smoking

ii. History of trauma or burns to GI tract

iii. Stress – decreased blood flow to stomach

iv. Helicobacter pylori infection

1. Gram-negative spiral bacteria that live in the mucous layer
2. Responsible for 90-95% of duodenal & 80% of gastric ulcers
v. Zollinger-Ellison syndrome (Gastrinoma)

1. Caused by gastrin-secreting neuroendocrine tumors

a. Usually located in the pancreas, duodenum, other ectopic tissue

b. Causes hypergastrinemia and increased acid secretion

c. Associated with MEN I

2. 90% of patients develop peptic ulcers; may be diffuse through GI tract

a. Difficult to control with medications

b. Diarrhea occurs due to inactivation of lipase; malabsorption

3. Diagnosis includes:

a. Elevated serum gastrin 

b. IV secretin causes marked increase in serum gastrin levels

c. Upper GI series – multiple ulcers in the proximal duodenum

i. Ulcers in the distal duodenum or small intestine strongly suggest this syndrome

4. Treatment includes omeprazole and surgical removal

c. Classification including:

i. Gastric ulcer

1. ¼ as common as duodenal ulcers

2. 1% chance of gastric ulcer developing into carcinoma

3. Pain worse after meals

ii. Duodenal ulcer

1. Pain is more likely to be relieved by food intake

2. Pain occurs 90 minutes – 3 hours after meals & usually awakens at night

d. Pathophysiology as mediated by:

i. Benign ulceration in an area of the GI tract accessible to gastric secretions

ii. Imbalance between production of acid & ability of mucosa to prevent damage
e. Diagnosis including:

i. Clinical suspicion - empiric therapy

ii. Upper GI barium study

iii. CBC, amylase, lipase

iv. Serology to detect antibodies to H. pylori
v. Elevated serum gastrin levels - Zollinger-Ellison syndrome

vi. Endoscopy and biopsy to R/O malignancy [imperative for gastric ulcers]

vii. Repeat endoscopy 8 weeks after treatment to document healing

f. Treatment including:

i. Removal of causative drug or lifestyle factors

1. Avoid smoking, alcohol & aggravating foods– coffee, citric juices

v. Antacids – calcium, magnesium, bicarbonate

vi. Sucralfate – coats mucosal lining and protects from acid exposure

vii. H2 blockers – cimetidine, ranitidine, famotidine

viii. Proton pump inhibitors – omeprazole

ix. Antibiotics treatment for gastritis associated with H. pylori 

1. omeprazole + clarithromycin + amoxicillin x 2 weeks

2. bismuth subsalicylate (Pepto-Bismol)
g. Prevention of NSAID induced ulcers – misoprostol

h. Complications including: chronic pain, hemorrhage, obstruction, perforation

i. Differential Diagnosis including: reflux, biliary colic, cholecystitis, pancreatitis, gastritis, abdominal aortic aneurysm, MI
3. Define hiatal hernia in terms of:

a. Signs and symptoms including:

i. Often asymptomatic

ii. Mechanical obstruction – dysphagia, incarceration

iii. Sense of pressure in the lower chest after eating

iv. Gastroesophageal reflux & regurgitation

b. Risk factors including:

i. Advanced age

ii. Obesity

iii. General weakening of the musculofascial structures

iv. Enlargement of the esophageal hiatus

c. Type of hernia, etiology & pathophysiology as mediated by:

i. Paraesophageal - all or part of stomach herniates into thorax adjacent and left of undisplaced gastroesophageal junction
1. Other viscera (small/large intestine, spleen) also enter mediastinum
2. Cardiac sphincter normal – reflux is uncommon
3. Accounts for <10% of esophageal hiatus hernias
ii. Sliding - gastroesophageal junction and stomach fundus displaced upward into posterior mediastinum, exposing lower esophageal sphincter to intrathoracic pressure
1. Reflux is common and usually severe
d. Diagnosis including: 

i. Barium studies - portion of stomach protruding upward through the esophageal hiatus
ii. Esophagoscopy & biopsy – evaluate presence & degree of esophagitis
iii. Esophageal motility studies
iv. Esophageal pH monitoring
e. Treatment including: 

i. Surgical repair

1. Paraesophageal – return herniated stomach to abdomen & perform anterior gastropexy
a. Enlarged hiatus closed snugly at gastroesophageal junction
2. Sliding – 50% may remain asymptomatic – manage conservatively
a. Patient education on reflux, lifestyle changes
b. H2 receptor blockers - Omeprazole 
c. Surgery - Nissen fundoplication
f. Complications including: esophagitis, Barrett's esophagus, hemorrhage, incarceration, obstruction, strangulation
g. Differential diagnosis including: cholelithiasis, diverticulitis, peptic ulcer, achlasia, coronary artery disease, angina pectoris, reflux
4. Define gastrointestinal bleed in terms of:
a. Classification including:

i. Upper GI bleed - proximal to the ligament of Treitz
1. Manifestation - hematemesis, coffee ground emesis, melena

2. Commonly caused by – peptic ulcer disease, gastritis, esophageal varicies, Mallory-Weiss tear, caustic ingestions

ii. Lower GI bleed - distal to the ligament of Treitz
1. Manifestation - bright blood per rectum, melena, blood in toilet bowel

2. Commonly caused by - diverticular disease, GI tract polyps, cancer, angiodysplasia, hemorrhoids, anal fissures
b. Signs and symptoms including:

i. Tachycardia, orthostasis, pallor of skin, conjunctiva and mucus membranes

ii. Abdominal pain, fatigue, weakness, dyspnea, altered mental status

c. Diagnosis in terms of:

i. Nasogastric aspiration for suspected upper GI tract bleeding
ii. Flexible fiberoptic colonoscopy for suspected lower GI tract bleeding
iii. Rectal examination with fecal occult blood testing 
iv. CBC – decreased hematocrit, anemia, low MCV

v. PT/PTT, type and cross for unstable patients

vi. Panendoscopy – locates bleeding in 90% of cases; may be therapeutic
vii. Angiography
d. Treatment including:

i. Stabilize the airway, especially in upper GI bleeds

ii. Oxygen therapy, IV hydration, blood transfusions as necessary

iii. For upper GI tract bleeding:

1. Place on NGT— aspirate for blood, place on suction & lavage with water to determine whether continued bleeding
2. Emergent endoscopy with cauterization or sclerotherapy for:
a. Active bleeding that does not clear with lavage
b. Hemodynamic instability
c. Biopsy of suspicious lesions
3. Treat for suspected underlying gastritis [see gastritis]
iv. For lower GI tract bleeding:

1. Flexible fiberoptic colonoscopy
a. Cauterization or sclerotherapy for persistent bleeding
b. Biopsy suspicious lesions
2. Angiography for massive or continuous bleeding
e. Complications including hypotension, shock

f. Differential diagnosis including: acute abdomen, visceral trauma

INFECTIOUS GASTROENTERITIS
The student will:

1. Define gastroenteritis in terms of its:

a. Signs and symptoms including:

i. Nausea, vomiting & abdominal cramps or pain
ii. Malaise, myalgias, headache, anorexia
iii. May be associated with diarrhea; blood or mucus in stool & fever
iv. If severe – tachycardia, hypotension, lethargy, dehydration
b. Etiology including:

i. Viruses – 50-70% of cases

1. Rotavirus accounts for up to 50% of pediatric gastroenteritis
a. Dehydrating diarrhea for 5-7 days
2. Enteric adenovirus – affects infants and young children
a. Prolonged diarrhea 5-12 days with associated N/V
3. Norwalk virus – affects older children and adults
a. Acute symptoms last 1-2 days
b. Occurs in families, communities & nursing homes
ii. Invasive bacteria [+ fecal leukocytes]
1. Campylobacter
a. Most common cause invasive bacterial diarrhea
b. Transmission – contaminated food/water, birds, other animals
c. Gross or occult blood is found in 60-90%
d. Treatment - quinolone or erythromycin
2. Salmonella
a. Transmission – contaminated water, eggs, poultry, dairy 
b. Presents as N/V/D, abdominal pain & fever for 2-7 days

c. Treatment may prolong carrier state
i. Quinolone or Bactrim
d. Typhoid fever (Salmonella typhi) – unremitting fever, abdominal pain, rose spots, splenomegaly, bradycardia
i. Treatment – Ceftriaxone, ciprofloxacin
3. Shigella
a. Transmission – fecal-oral route
b. Presents as fever, chills, abdominal pain, diarrhea, tenesmus
c. Treatment - Quinolone, Bactrim, ampicillin
4. Vibrio parahaemolyticus
a. Transmission – raw undercooked seafood
b. Treatment - tetracycline or doxycycline
5. Yersinia entercolitica
a. Transmission – contaminated food (pork), water, milk
b. Causes lymphoid reaction in the terminal ileum
c. Presents as RLQ pain, fever and diarrhea
d. Treatment – Bactrim, ciprofloxacin
iii. Bacterial Toxins
1. Escherichia coli
a. Major cause of traveler's diarrhea
b. Transmission - ingest food/water contaminated by feces
c. Treatment - quinolone or Bactrim
d. Enterohemorrhagic E. coli [O157:H7]
i. Transmission – raw ground beef, raw milk
ii. Severe abdominal pain, bloody diarrhea
iii. Infectious disease consultation for antibiotics 
2. Staphylococcus aureus
a. Most common toxin-related; preformed heat-resistant toxin 
b. Associated with custard filled pastry & processed meats
c. Presents as N/V, occasional abdominal pain & diarrhea
d. Symptoms 1-6 hours after ingestion; resolution in 12 hours
e. Treatment - supportive
3. Bacillus cereus
a. Classic source is fried rice or bean sprouts left on steam tables
b. Two toxin produce different syndromes 
i. 4 hour incubation with N/V
ii. 18 hour incubation with diarrhea
c. Treatment - supportive

4. Clostridium difficile
a. Antibiotic-associated enteritis - pseudomembranous colitis
i. Especially ampicillin, clindamycin
b. Foul-smelling watery diarrhea 10 days after antibiotic 
c. Treatment – metronidazole or vancomycin PO

5. Clostridium perfringes
a. Transmission – ingest contaminated high-protein foods (meat, poultry, potato salads)
b. Presents as watery diarrhea, resolves in 24 hours
c. Treatment – supportive
6. Clostridium botulinum
a. Transmission – spores contained in meat & vegetables, especially canned foods

b. Toxin absorbed in gut, carried to peripheral nerve synapses where it blocks release of ACh

c. Presents with dysphagia, diplopia, dysarthria, weakness, dyspnea

d. Subsequent symmetric, descending extremity paralysis 
e. Diagnosis including: serum botulinum toxin assay
f. Treatment - Trivalent botulism antitoxin
7. Vibrio cholerae
a. Transmission – fecal contamination of food/water
b. Profuse watery stools with mucous (“rice-water” stools)
c. High morbidity & mortality – dehydration, electrolyte imbalance
d. Treatment – Tetracycline, IV fluids
iv. Protozoan infection
1. Giardia lamblia
a. Most common parasite gastroenteritis in North America
b. High-risk groups: travelers, day care, homosexual men, and campers who drink untreated mountain water
c. Transmission – fecal contamination of food/water
d. Presents as non-bloody diarrhea, nausea, anorexia, flatulence, abdominal cramps
e. Treatment – metronidazole
2. Cryptosporidium parvum
a. Commonly carried in patients with AIDS
3. Entamoeba histolytica
a. Transmission - fecal contamination of food/water
b. Diarrhea with blood & mucus, abdominal pain, tenesmus
c. Treatment – metronidazole
c. Diagnosis including:

i. CBC – leukocytosis

ii. Serum assay for pathogen toxins

iii. Fecal leukocyte determination 
1. Present with invasive bacteria 
2. Absent in protozoa infections, viral, toxin-induced poisoning
iv. Stool culture
1. Indicated in presence of fecal leukocytes, those at risk (immunocompromised, travel, homosexuals) & public health workers (food handler, day/health care worker)
d. Treatment including:
i. Oral fluids for mild dehydration
ii. IV fluids for hypotension, intractable N/V, hypotension, electrolyte disturbances
iii. Most are viral in origin and self-limited; offer supportive care
iv. Bacterial gastroenteritis treated as per etiology
1. Treat Salmonella only if immune compromised
v. BRAT diet
vi. Bismuth subsalicylate (Pepto-Bismol) – anti-secretory agent
vii. Kaolin-pectin (Kaopectate) - reduces fluidity of stools
viii. Anti-motility drugs: Lomotil, Imodium, codeine
1. Contraindicated in infectious diarrhea
e. Complications including: hypotension, dehydration, sepsis, intractable vomiting, electrolyte disturbances, metabolic acidosis, altered mental status
f. Differential diagnosis including: gastritis/PUD, milk and food allergies, appendicitis, irritable bowel syndrome, ulcerative colitis/Crohn’s disease 


LIVER DISEASE

The student will:

1. Define hepatitis in terms of it’s:

a. Sings and symptoms including:

i. Often asymptomatic and subclinical
ii. Pre-icteric phase
1. Flu-like illness - fever, chills, malaise, myalgias, anorexia, N/V
2. Aversion to smoking or certain foods 
iii. Icteric phase
1. Tender hepatomegaly, RUQ pain
2. Jaundice, pruritus, dark urine
b. Risk factors including:

i. Travel to endemic areas

ii. Drug addiction – IV drug use, sharing needles

iii. Multiple blood transfusions or transplant recipients

iv. Dialysis patients

v. Hepatotoxic drugs use or overdose – see etiology
vi. Incarceration

vii. Health care workers

viii. Sexual intercourse, especially among homosexuals

ix. Overcrowding and poor sanitation

c. Etiology & as mediated by: 

i. Hepatitis A virus

1. Single stranded RNA virus with incubation of 2-6 weeks
2. Acute infection – never becomes chronic
a. No risk of cirrhosis or carcinoma
3. Transmitted via oral-fecal route
a. Not via sexual intercourse, body fluids or blood products 
ii. Hepatitis B virus
1. DNA virus with incubation of 12-26 weeks 
2. Infection may become chronic & cause cirrhosis or carcinoma
3. Transmitted oral-fecal route, blood, sexual intercourse & body fluids
4. Up to 90% of newborns of HBsAg-positive mothers (especially if HBeAg is positive) develop chronic HBV
iii. Hepatitis C virus
1. RNA virus with incubation of 6-7 weeks 
2. Most likely to become chronic & cause cirrhosis or carcinoma
3. Transmitted via blood products or sexual intercourse
4. Unknown mode of transmission in 25% patients
iv. Hepatitis D virus

1. RNA virus with incubation of 4-7 weeks
2. Blood product transmission 
3. Occurs only as co-infection with HBV
v. Hepatitis E virus

1. RNA virus with incubation of 2-6 weeks 
2. Acute infection – never becomes chronic
3. Transmitted via oral-fecal route
a. Not via sexual intercourse, body fluids or blood products
4. Associated with high mortality rate in pregnancy – fulminant hepatitis
vi. Secondary hepatitis viruses - involve liver in course of infection of other organs
1. Epstein-Barr, CMV, herpes viruses, HIV, adenovirus, Coxsackie
2. Seen mostly in immune compromised 
vii. Toxin or drug-induced hepatitis
1. Acetaminophen, isoniazid, azathioprine, chemotherapy agents
2. α-methyldopa, amiodarone, valproate, phenytoin, halthane, cocaine
a. Treatment – Discontinue drug
d. Pathophysiology as mediated by:

i. Virus or agents has direct cytopathic effect on liver cells or induces immune response against liver cells

1. Agents may cause chronic hepatitis which leads to persistent liver necrosis, liver failure and risk of carcinoma

ii. Loss of orderly lobular pattern

iii. Focal degeneration and necrosis of liver cells 

iv. Intralobular and portal mononuclear inflammation with Kupffer cell hypertrophy

v. Evidence of hepatocyte regeneration

e. Diagnosis including:

i. Electrolytes, BUN, Cr, glucose
1. Azotemia with hepatorenal syndrome
ii. Urinalysis – tea-colored urine, + bilirubin
iii. Liver function tests - elevation reflects injury but does not correlate with severity
1. AST and ALT increased 10-1,000 times
2. Lower enzyme elevation in chronic hepatitis
iv. Alkaline phosphatase - mild to moderate elevation
v. Conjugated bilirubin - mild to moderate elevation
vi. Liver biopsy
vii. With severe disease may see – prolonged PT/INR, decreased albumin
viii. Viral serology including:
1. Hepatitis A

a. IgM anti-HAV—excellent marker for acute infection
b. IgG anti-HAV—previous exposure and immunity
2. Hepatitis B
a. HBsAg may or may not be positive acutely
b. HBsAb may represent immunity or exposure
c. Define the significance of the window period
d. IgM anti-HBc—almost always positive acutely
e. Positive HBeAg - active viral replication; high infectivity
3. Hepatitis C
a. ELISA II is negative in the acute stage but viral RNA (by PCR) is usually positive
b. ELISA III, RIBA II, or viral RNA (tested by PCR) may be used to confirm the diagnosis
4. Hepatitis D
a. Hepatitis D antibody (IgM or IgG) or viral RNA
5. Hepatitis E
ix. Hepatitis E antibody (IgM or IgG) or viral RNA
x. α-Fetoprotein—every 12 months for surveillance for hepatocellular carcinoma in long-standing hepatitis B or C
f. Treatment including:

i. Supportive - fluid hydration, correction of electrolyte imbalances

ii. Avoid hepatotoxic agents, or those metabolized in the liver 
1. Phenothiazines, alcohol, acetaminophen
iii. Hepatitis A
1. IgG immunoglobulin for household and sexual contacts
2. HAV vaccine complete 2 weeks prior to exposure (travel) 
iv. Hepatitis B
1. Recent exposure – HBV vaccine + immunoglobulin
2. HBV vaccine 
3. For chronic hepatitis, Interferon therapy
v. Hepatitis C
1. No vaccine or effective immune prophylaxis
2. For chronic hepatitis, Interferon therapy
vi. Hepatitis D
1. Prevention of HBV
vii. Hepatitis E
1. No vaccine or effective immune prophylaxis
g. Complications including fulminant hepatitis, cirrhosis, hepatocellular carcinoma

h. Differential diagnosis including hepatitis of ischemic, alcoholic, autoimmune etiology, pregnancy-associated hepatitis, Reye’s syndrome, Wilson’s disease, Hemochromatosis

2. Define alcoholic hepatitis in terms of it’s:

a. Signs and symptoms including:

i. Signs or history of heavy alcohol use

ii. Hepatomegaly, ascites, RUQ pain, jaundice

iii. Anorexia, weight loss, fever, fatigue

b. Risk factors including:

i. The quantity of alcohol consumed
ii. Patient’s nutritional status
iii. Genetic and metabolic predisposition

iv. Females > Males - decreased alcohol dehydrogenase in gastric mucosa
c. Pathophysiology as mediated by:

i. Ethanol metabolism is essential to development of alcoholic liver injury
1. Alteration in lipid and carbohydrate metabolism, oxidative stresses
2. Cytokine production – interleukins, tumor necrosis factor
3. Immune responses to altered hepatocellular proteins
ii. Steatosis - completely reversible

iii. Deposition of connective tissue in the liver

iv. Mallory bodies, ballooning degeneration of hepatocytes 
v. Neutrophilic infiltrate and pericellular fibrosis
d. Diagnosis including:
i. CBC – anemia, macrocytosis, leukocytosis
ii. Mild to moderate elevation of hepatic transaminases [<500 IU/L]
1. AST:ALT ratio >2
2. In viral hepatitis, the AST:ALT ratio is usually <1
iii. Impaired liver function:
1. High bilirubin, low albumin, prolonged PT/INR, hypoglycemia
iv. Liver biopsy

e. Treatment including:

i. Abstinence, Referral to 12-step program

1. Supportive care for alcohol withdrawal - benzodiazepenes

ii. Steroids – for severe hepatitis

iii. Nutritional supplements and support

iv. Pentoxifylline - inhibition of tumor necrosis factor
v. S-adenosylmethionine – diminishes oxidative stress
vi. Propylthiouracil
vii. Liver transplantation
f. Complications including cirrhosis, portal hypertension, hepatocellular carcinoma

g. Differential diagnosis including: viral hepatitis, hemochromatosis

3. Define autoimmune hepatitis in terms of it’s:

a. Signs and symptoms including:

i. Malaise, weight loss, anorexia

ii. Jaundice, cirrhosis, variceal bleeding

b. Risk factors including:

i. Genetic predisposition, history of other autoimmune diseases - HLA DR complex
ii. Female > Male

iii. Viral infection - Hepatitis viruses A, B, and C as well as EBV and HSV
iv. Drugs - Minocycline, pemoline
c. Etiology and pathophysiology as mediated by:

i. Cell-mediated immunologic inflammatory liver disease with chronic hepatocellular necrosis & inflammation, fibrosis, cirrhosis and liver failure
ii. Circulating auto-antibodies & rheumatoid factor are common
iii. Associated with immune-mediated diseases of the bile ducts:
1. Primary sclerosing cholangitis
a. Idiopathic chronic hepatic bile duct inflammation
b. Biopsy- classic "onion-skin" concentric periductal fibrosis
c. Treatment – steroids, methotrexate
d. Diagnosis including:

i. Serum markers – hypergammaglobulinemia, + rheumatoid factor, ANA & circulating auto-antibodies
ii. Labs 

1. Normal serum bilirubin, alkaline phosphatase, globulin levels
2. Mild aminotransferase elevations [100-1000]
iii. Liver biopsy

e. Treatment including:

i. Immunosuppression – steroids, azathioprine, cyclosporine
ii. Liver transplantation
f. Differential diagnosis including: viral hepatitis, Wilson disease, hemochromatosis, α1-antitrypsin deficiency
4. Define portal hypertension in terms of it’s:

a. Signs and symptoms including:

i. Hepatomegaly, Splenomegaly, Ascites

ii. Caput medusa, esophagogastric varices, hemorrhoids, spider angiomata

b. Risk factors and etiology including:

i. Increased hepatic flow 

ii. Portal vein thrombosis

iii. Intrahepatic obstruction - cirrhosis (90% cases)

1. Alcoholic, viral, Wilson’s disease, Hemochromatosis

iv. Extrahepatic outflow obstruction or extrinsic compression

v. Right sided heart failure, infection or trauma

c. Pathophysiology as mediated by:

i. Elevated pressure within the portal venous system that occurs in association with splanchnic vasodilatation, portosystemic collateral formation and a hyperdynamic circulation
1. Causes peripheral vessels to increase in size and dilate
ii. Hepatic fibrosis with compression of portal venules
iii. Compression by regenerative nodules
iv. Increased arterial blood flow
v. Fatty infiltration and acute inflammation
vi. Intrahepatic vascular obstruction
d. Diagnosis including non-specific changes associated with underlying disease
i. Anemia, leukopenia, thrombocytopenia
ii. Hepatic dysfunction – increased bilirubin, decreased albumin, increased alkaline phosphatase, elevated liver enzymes, prolonged PT

iii. Elevated BUN/Cr with renal involvement

iv. CT scan of abdomen

e. Treatment including:
i. Portal-systemic shunts - reduction of portal pressure by diffuse shunts between high-pressure portal system & low-pressure systemic system 
ii. Liver transplantation
f. Complications including: GI bleed, hepatic encephalopathy, hepatorenal syndrome
5. Define cirrhosis in terms of it’s:

a. Signs and symptoms including:

i. Malaise, fatigue, anorexia, N/V, weight loss, pruritus

ii. Jaundice, abdominal pain, hypotension, renal insufficiency, ascites

iii. Hepatomegaly, splenomegaly, abdominal pain, esophageal varices

iv. Spider telangiectasia, palmar erythema, caput medusa

v. Feminization – testicular atrophy, impotence, gynecomastia

b. Etiology including:

i. Chronic alcohol abuse - #1 cause in US

ii. Chronic viral hepatitis

iii. Autoimmune hepatitis

iv. Metabolic – Hemochromatosis, Wilson’s disease, α1 antitrypsin deficiency
v. Drug-induced – Tylenol, methotrexate, α-methyldopa
vi. Hepatic congestion – right heart failure, pericarditis

vii. Infiltrative hepatitis – sarcoidosis, amyloidosis, steatohepatitis

viii. Diffusely infiltrating hepatocellular carcinoma
c. Pathophysiology as mediated by:

i. Inflammation, cellular injury, necrosis, and diffuse fibrosis
ii. Formation of regenerative nodules 
iii. Progressive liver failure and loss of lobular and vascular architecture
iv. Intrahepatic portal hypertension 
1. Increased resistance at the sinusoid
2. Compression of the central veins
3. Anastomoses between the arterial and portal systems
d. Diagnosis including:

i. CBC – anemia, macrocytosis, leukopenia, thrombocytopenia
ii. Impaired liver function:
1. High bilirubin, low albumin, prolonged PT/INR, hypoglycemia
2. Increased liver enzymes
3. Electrolytes, BUN/Cr – reflect renal dysfunction 
iii. Liver biopsy

iv. Abdominal ultrasound - evaluate biliary obstruction, liver architecture, ascites
v. Search for etiology as appropriate:
1. Viral serology
2. ANA & anti-smooth-muscle antibody - Autoimmune hepatitis
3. Serum iron, transferrin and ferritin – Hemochromatosis
4. Ceruloplasmin level - Wilson's disease
5. α1-Antitrypsin - Deficiency
6. α-Fetoprotein - Hepatocellular cancer
e. Treatment including: 

i. Ascites - sodium restriction, diuretics, paracentesis

ii. Coagulopathy – vitamin K injection

iii. Liver transplantation

f. Complications including: 

i. Hepatic encephalopathy
1. Mental status changes affecting behavioral, intellectual, neuromuscular function, and level of consciousness
2. Signs and symptoms including:

a. Ascites, Spider angiomata, muscle wasting
b. Easy bruising, palmar erythema, gynecomastia
c. Asterixis and Fetor hepaticus
3. Etiology including: 

a. Advanced cirrhosis or hepatocellular dysfunction
b. Post-surgical portosystemic shunt placement
c. Precipitating stressors – GI bleed, sepsis, hypokalemia, electrolyte imbalance, narcotics

4. Pathophysiology as mediated by:
a. Collection of nitrogenous substances (ammonia) from hepatic insufficiency
b. Increased levels of inhibitory neurotransmitters – GABA, serotonin, benzodiazepenes
c. Decreased levels of excitatory neurotransmitters – glutamate, dopamine, catecholamine
d. Decreased cerebral blood flow and oxygen
5. Diagnosis in terms of increased arterial ammonia level >200

6. Treatment including: 

a. Lactulose - increase nitrogen elimination
b. Decrease ammonia producing intestinal flora
i. Neomycin, metronidazole, bowel prep
ii. GI bleeding, portal hypertension, peptic ulcer disease

g. Differential diagnosis including: CHF, hepatic vein thrombosis, peritoneal infection or malignancy, pancreatic disease, thyroid disease, lymphatic obstruction

6. Define Hemochromatosis in terms of its:

a. Signs and symptoms including:

i. Weakness, abdominal pain, hepatomegaly, splenomegaly

ii. Increased skin pigmentation, arthralgia, peripheral edema

iii. Testicular atrophy - loss of libido, loss of body hair, gynecomastia

iv. Dyspnea on exertion, symptoms of Diabetes

b. Risk factors including:

i. Genetic predisposition

ii. Excess iron intake – vitamin supplements

c. Etiology and pathophysiology as mediated by:

i. Idiopathic excess absorption of iron which is subsequently stored in glands and muscle - liver, pancreas, heart, testes
ii. Iron metabolism appears normal except for higher circulating iron level 
iii. Differentiate from secondary iron overload: thalassemia, sideroblastic anemia, liver disease, excess iron intake, chronic transfusion
iv. Involved organs begin to fail:
1. Increased hepatic iron stores with fibrosis, cirrhoisis & hepatomegaly
2. Excess hemosiderin in liver, pancreas, myocardium, thyroid, joints, skin
3. Cardiomegaly, pancreatic enlargement, joint deposition of iron
d. Diagnosis including:

i. Liver biopsy for stainable iron is the standard for diagnosis
ii. DNA PCR testing for HFE gene mutations C282Y and H63D 
iii. Transferrin saturation - > 70% is diagnostic of iron overload
iv. Increased serum ferritin
v. Organ injury – hyperglycemia, decreased FSH/LH, testosterone, albumin
e. Treatment including:

i. Removal of excess iron by repeated phlebotomy once or twice weekly until they maintain a mild anemia
ii. Lifelong maintenance phlebotomies to keep storage iron normal
iii. Iron-chelating agent deferoxamine - when phlebotomy not feasible
f. Complications including: cirrhosis, diabetes, cardiomyopathy, arthritis, hypogonadism

g. Differential diagnosis including: alcoholic cirrhosis, hepatitis

7. Define Wilson’s disease in terms of it’s:

a. Signs and symptoms including:

i. Hepatomegaly, hepatitis, cirrhosis, portal hypertension

ii. Neurological manifestations – speech abnormalities, ataxia, spasticity

iii. Kayser-Fleischer rings
b. Risk factors including genetic predisposition

c. Etiology and pathophysiology as mediated by:

i. Defect in copper transport, leading to toxic accumulation of copper in brain, liver, skin, kidney, and the skeletal system
ii. Decreased serum levels of ceruloplasmin
d. Diagnosis including:

i. Liver biopsy & hepatic copper measurement – gold standard
ii. Low levels of serum ceruloplasmin
iii. Elevated urinary copper levels
e. Treatment including:

i. Chelation therapy: D-penicillamine, triethyl tetramine
ii. Limit copper intake & absorption
1. Elimination of copper-rich foods - liver, shellfish, nuts, chocolate
2. Zinc therapy – competes with copper for absorption
f. Differential diagnosis including hepatitis, alcoholism, CVA, TIA

ACUTE ABDOMINAL PAIN

The student will:

1. Categorize the etiologies of acute abdominal pain as a medical vs. surgical problem.

2. Define the following physical exam signs:

a. Rovsing's sign
b. Rebound tenderness
c. McBurney's point tenderness
d. Murphy's sign
e. Psoas sign
f. Obturator sign
3. Describe the pathophysiology of the symptom of abdominal pain:
a. Parietal pain – irritation or inflammation to the peritoneum
i. Pain transmitted by somatic nerves
ii. Described as sharp, well-localized
iii. Present with involuntary guarding and rebound tenderness
iv. Exacerbated by movement and coughing
b. Visceral pain
i. Distention of organ capsule or spasm of muscle fibers
ii. Described as poorly-localized, dull, colicky or steady
c. Referred pain
i. Felt at distant location from diseased organ
ii. Overlapping supply of nerves 
4. List the differential diagnosis and describe the general presentations of these diseases in sufficient depth for diagnosing the presentation of abdominal pain, including:

a. Diverticular disease, irritable or inflammatory bowel disease, hernia, gastroenteritis, PUD, intestinal obstruction, hepatitis, gallbladder and pancreatic disease

i. Topics covered in other area of GI syllabus; also covered in Surgical syllabus
b. Intussusception, volvulus, pyloric stenosis, genitourinary, musculoskeletal & Ob-Gyn problems, disease of the spleen or kidney, abdominal aortic aneurysm

i. Topics covered in other Medicine syllabi, Pediatric syllabus
5. Define peritonitis in terms of it’s:

a. Signs and symptoms including:

i. Acute abdominal pain exacerbated by motion; distention

ii. Diffuse abdominal rebound tenderness; generalized rigidity

iii. Decreased bowel sounds

iv. Fever, N/V, dyspnea, hypotension, tachycardia, dehydration

b. Risk factors including:

i. Recent surgery or peritoneal dialysis
ii. Cirrhosis, frequently secondary to alcoholism
iii. Immune compromised patients; those on steroid medication
c. Etiology including:

i. Primary cause - spontaneous bacterial peritonitis
1. Translocation of bacteria through edematous gut mucosa
2. Transient bacteremia with predominant organisms:
a. Escherichia coli (45%)
b. Pneumococcus (20%)
c. Klebsiella (10%)
3. Usually in setting of liver cirrhosis & other conditions with ascites
ii. Secondary causes: [fecal, chemical or infectious]

1. Following abdominal trauma; penetrating wounds
2. Peritoneal dialysis or post-operative abdominal surgery
3. Bowel or peptic ulcer perforation; gangrene
4. Complication of appendicitis, pancreatitis, diverticulitis, cholecystitis
5. Colitis – infectious or inflammatory
iii. Tertiary causes: 

1. Immune response disturbance

2. No identifiable pathogen

d. Pathophysiology as mediated by:

i. Acute inflammation of the visceral and parietal peritoneum
ii. Generalized purulent peritoneal exudate & leukocyte infiltration
e. Diagnosis including:

i. Positive culture of peritoneal aspirate +/- blood culture
ii. Labs: Leukocytosis, increased BUN, increased amylase
iii. ABG: Metabolic acidosis, Respiratory acidosis
iv. Abdominal film
1. Free air in peritoneal cavity
2. Large or small bowel dilatation
3. Intestinal wall edema
f. Treatment including:

i. Treat underlying illness or infection

ii. Treat paralytic ileus (nasogastric decompression)
iii. Treat dehydration
iv. Empiric broad spectrum antibiotics – pending culture results
1. Spontaneous peritonitis
a. Ampicillin + Gentamicin
b. Ceftriaxone

2. Secondary peritonitis
a. Cover against anaerobic organisms and gram-negative aerobic/facilitative organisms
i. Cefoxitin, Cefotetan, Ticarcillin-Clavulanate
ii. Ampicillin-Sulbactam, Imipenem
g. Complications including: hypovolemia, septicemia, acute renal failure, respiratory failure, liver failure, abscess formation

h. Differential diagnosis including: abscess formation, adynamic ileus, mesenteric adenitis, appendicitis, pancreatitis

6. Define appendicitis in terms of it’s:

a. Signs and symptoms including:

i. Abdominal pain - periumbilical then RLQ; guarding & rigidity
1. Patient frequently lies motionless with right thigh drawn up
2. Maximal tenderness at "McBurney's point"
3. Direct and referred RLQ tenderness
4. Cutaneous hyperesthesia at T10-12
5. Rovsing's sign
6. Psoas sign
7. Obturator sign
ii. Anorexia, N/V

1. Sequence of symptom appearance (95%) - anorexia, then abdominal pain, then vomiting
iii. Obstipation, fever, tachycardia
b. Risk including:

i. Adolescent males
ii. Genetic predisposition, family history
iii. Intraabdominal tumors, previous abdominal surgery
c. Etiology including:

i. Most common acute surgical condition of abdomen
ii. Obstruction of appendiceal lumen
1. Fecaliths
2. Lymphoid tissue hypertrophy
3. Vegetable, fruit seeds and other foreign bodies
4. Intestinal worms (ascarids)
d. Pathophysiology as mediated by:

i. Acute inflammation of the vermiform appendix
ii. Local vascular obstruction, gangrene
e. Diagnosis including:

i. Moderate leukocytosis – 10-18,000; PMN predominance
ii. Urinalysis – elevated specific gravity
1. May have hematuria, pyuria, albuminuria
iii. Rectal and pelvic examinations
iv. KUB: gas-filled appendix; radiopaque fecalith
v. Barium enema-non-filling appendix; RLQ mass effect
vi. Ultrasound-appendiceal inflammation
vii. CT scan - diagnostic test of choice; also for abscess
f. Treatment including:

i. Surgical appendectomy

ii. Correction of fluid and electrolyte deficits
iii. Broad-spectrum antibiotic coverage
1. Uncomplicated – cefoxitin, cefotetan
2. Gangrene or Perforation - ampicillin, gentamicin, clindamycin
g. Complications including: perforation with abscess, peritonitis, wound infection, fecal fistula, intestinal obstruction, incisional hernia, paralytic ileus

h. Differential diagnosis including any cause of “acute abdomen”

i. 75% erroneous diagnoses - acute mesenteric lymphadenitis, no organic pathologic condition, acute PID, twisted ovarian cyst, ruptured graafian follicle, acute gastroenteritis
7. Define mesenteric ischemia in terms of it’s:

a. Signs and symptoms including:

i. Abdominal pain and distention

1. Acute or gradual onset

2. Diffuse severe pain out of proportion to abdominal examination

ii. N/V, diarrhea, fecal occult blood 

iii. Signs of systemic toxicity/shock with progressive ischemia
b. Risk factors & etiology including:

i. Cardiac arrhythmias or valvular disease
ii. Congestive heart failure
iii. History of MI or embolus
iv. Hypotension or hypovolemia
v. Vasoconstrictive medications & cocaine
c. Pathophysiology as mediated by:

i. Superior mesenteric artery supplies small intestine, right colon, & part of the pancreas
1. Embolus (50%) - left-sided cardiac source in 90% of emboli
2. Thrombus (15-25%) - chronic atherosclerosis
3. Mesenteric vasospasm in absence of occlusion
d. Diagnosis including:

i. Leukocytosis or left shift (75-98%)
ii. ABG - Metabolic acidosis
iii. Serum lactate & amylase elevated
iv.  Confirmatory selective angiography
1. Abrupt cutoff or tapered occlusion
v. Plain radiographs
1. Bowel wall thickening, thumbprinting, gas in the portal system or intestinal wall
e. Treatment including:

i. Surgical consult
1. Arteriotomy, embolectomy, bypass, resection of necrosis 
2. Broad-spectrum antibiotics – cefoxitin/gentamicin + Flagyl
3. Heparin infusion
ii. Oxygen therapy

iii. Avoid pressor agents & digitalis: worsen bowel ischemia
iv. Swan-Ganz catheter to achieve optimal cardiac performance
f. Complications

g. Differential diagnosis including: abdominal aortic aneurysm, MI, perforated viscus, cholelithiasis, urolithiasis, bowel obstruction, sepsis, pancreatitis
8. Define bowel obstruction in terms of it’s:

a. Signs and symptoms including:

i. Diffuse abdominal pain

ii. Vomiting

1. Bile-stained emesis with proximal obstruction
2. Feculent emesis with distal obstruction
iii. Obstipation, hyperactive and high-pitched bowel sounds
iv. Tachycardia, hypotension, fever
b. Risk factors & etiology including:

i. Inflammatory bowel disease

ii. Small bowel – adhesions (most common)

1. Hernia, neoplasms, stricture, trauma, parasitic infection

iii. Large bowel – carcinoma, volvulus, diverticulosis, ischemic colitis

c. Pathophysiology as mediated by:

i. Obstruction of normal flow of intestinal contents 
ii. Rapid increase in both anaerobic and aerobic bacteria with resultant increase in methane and hydrogen production
iii. Edematous bowel wall with increased intestinal secretions
iv. Retrograde peristalsis causes vomiting
d. Diagnosis including:

i. Upright chest x-ray

1. Distended loops of bowel & dilation of cecum
2. Air fluid levels
3. “String of pearls" sign
ii. Labs – Leukocytosis, Hypochloremia, Hypokalemia
e. Treatment including:

i. NPO, NGT suction
ii. Surgical consultation
iii. Analgesic – Demerol, morphine
iv. Administer antibiotics (cefoxitin) for suspected strangulated or perforated bowel
f. Complications including: bowel gangrene or perforation

g. Differential diagnosis including: perforated ulcer, pancreatitis, cholecystitis, colitis, paralytic ileus, mesenteric ischemia, uremia
DISORDERS OF THE BOWEL

The student will:

1. Define diarrhea in terms of:

a. Criteria - passage of abnormally liquid or unformed stools at increased frequency
b. Acute duration <2 weeks
i. 90% of cases are caused by infectious agents
ii. Other causes: medications, toxic ingestions, ischemia
iii. Accompanied by vomiting, fever, abdominal pain
iv. Risk factors include:
1. Travelers
2. Food consumption at picnic, banquet, restaurant
3. Immune deficient patients
4. Exposure at daycare, school, other facilities [jail, nursing home] 
v. Etiology and pathophysiology as mediated by:
1. Toxin-induced small bowel hypersecretion
2. Medications - antibiotics, anti-arrhythmics, antihypertensives, NSAIDs, antidepressants, chemotherapy, antacids, laxatives
3. Toxins - insecticides, mushrooms, arsenic, seafood toxins
vi. Treatment - fluid and electrolyte replacement
1. As per infectious etiology (see Infectious Gastroenteritis)
c. Chronic duration >4 weeks
i. Etiology including: 

1. Usually non-infectious causes; abnormal fluid & electrolyte transport across intestinal mucosa
2. Hyposecretion of digestive enzymes

a. Pernicious & iron deficiency anemia, gastric resection, lactase deficiency, liver disease, cystic fibrosis, chronic pancreatitis

3. Hypersecretion of digestive enzymes

a. Zollinger-Ellison syndrome, cholera, villous adenoma

4. Hypomobility (autonomic dysfunction)

a. Blind loop syndrome, diabetic diarrhea, drugs

5. Hypermobility (stimulation)

a. Induced by: secretin, cholecystokinin, gastrin, coffee, serotonin, thyroid hormone, parasympathomimetic drugs

6. Malabsorption

a. Enteritis, celiac or tropical sprue, Whipple disease, intestinal lymphoma, extensive resection

7. Exudative

a. Enteritis, ulcerative colitis, infectious colitis

8. Side effects of regular ingestion of drugs, laxatives, alcohol
List the differential diagnosis of diarrhea in the following categories:

l. Upper GI tract – gastroenteritis, parasites, carcinoma, anemia, surgery, PUD

m. Lower GI tract – mesenteric ischemia, infectious or inflammatory colitis, carcinoid, lymphoma, antibiotic or drug-induced, Addison’s disease, hyperthyroidism

n. Liver & gallbladder – neoplasm, cirrhosis, cholelithiasis, cholecystitis

o. Pancreas – pancreatitis or carcinoma, cystic fibrosis

d. Differential diagnosis including irritable bowel syndrome, incontinence, infectious colitis, neurological disorder, endocrine or psychological disorder

2. Define constipation in terms of it’s:

a. Signs and symptoms including:

i. Passage of hard stool
ii. Straining/difficulty passing stool
iii. Infrequent bowel movements (< 2 bowel movements/week)
iv. Abdominal distention/bloating
b. Risk factors including:

i. Low fiber diet

ii. Inadequate hydration

iii. Inadequate exercise

c. Etiology and pathophysiology as mediated by:

i. Metabolic or endocrine

1. Diabetes, uremia, hypothyroidism, hypercalcemia, pregnancy

ii. Functional or idiopathic

1. Irritable bowel syndrome, diverticulosis, rectocele

iii. Drug-induced

1. Analgesics, antacids, anticholinergics, anticonvulsants, antidepressants, antihypertensives, calcium channel blockers, diuretics, iron

iv. Neurological

1. Parkinson’s disease, multiple sclerosis, CVA, spinal cord injury

v. Mechanical obstruction

1. Neoplasm, stricture, hernia, volvulus

d. Treatment including:

i. Enemas – fleet, mineral oil, warm water

ii. Laxatives – lactulose, polyethylene glycol, bisacodyl, senna
iii. Stool softener - docusate sodium
iv. Fiber supplements – methylcellulose, psyllium
v. Manual disimpaction of hard stool
vi. Increase non-caffeinated fluids and dietary fiber intake
vii. Discontinue medications causing constripation
e. Differential diagnosis – bowel obstruction

3. Define ulcerative colitis in terms of it’s:

a. Signs and symptoms including:

i. Weight loss, fatigue, N/V

ii. Diarrhea with blood and mucus, tenesmus & urgency

iii. Pattern of exacerbation/remission
iv. Abdominal pain – generalized; often limited to peri-defecatory period

v. Systemic associations – erythema nodosum, polyarteritis, primary sclerosing cholangitis, pyoderma gangrenosum
b. Risk factors including:

i. Genetic predisposition

ii. Bimodal age distribution: peak in teens & early 30s, then at age 60
c. Etiology and pathophysiology as mediated by:

i. Idiopathic, chronic, inflammatory disease of the colon
ii. Usually starts in rectum and spreads in continuous fashion

iii. Pseudopolyp formation – scar tissue

iv. Increased risk of colon cancer

d. Diagnosis including:

i. CBC – hypochromic, microcytic anemia

ii. Stool examination – occult blood

iii. ESR – elevated

iv. Barium enema – decreased lumen size, loss of haustra, pseudopolyps

v. Colonoscopy with biopsy confirms diagnosis
e. Treatment including:

i. Aminosalicylate - sulfasalazine, mesalamine
ii. Steroids – prednisone
iii. Immunosuppressive agents - azathioprine, cyclosporin A, methotrexate
iv. Anti-diarrheal agent - Lomotil/Imodium
v. For severe exacerbation – restore blood volume, correct electrolyte imbalances
vi. Total colectomy is curative
f. Complications including: intestinal perforation or obstruction, massive hemorrhage, toxic dilation, dehydration, high fever, electrolyte imbalance

g. Differential diagnosis including: infectious enteritis, appendicitis, diverticulitis, ischemic colitis, vasculitis

4. Define Crohn’s disease in terms of it’s:

a. Signs and symptoms including:

i. Low grade fever, night sweats, weight loss, fatigue, N/V

ii. Diarrhea with blood 50% of time, rarely continues more than 5 days

iii. Colicky or steady abdominal pain

1. Episodic – may localize to RLQ with ileal disease

iv. Perianal abscess, fistula or fissures

b. Risk factors including:

i. Genetic predisposition

ii. Bimodal age distribution: peak in teens & early 30s, then at age 60
c. Etiology and pathophysiology as mediated by:

i. Idiopathic, chronic, inflammatory disease of the colon
ii. Occurs anywhere from mouth to anus, often with normal GI tract segments between affected areas; “skip lesions”
iii. Transmural inflammation: ileocecal > small bowel > colon
d. Diagnosis including:

i. CBC – anemia

ii. Lower endoscopy with biopsy and radiographic imaging of small bowel (especially terminal ileum) confirms diagnosis of Crohn's
1. Cobblestone appearance
2. Nonspecific granulomas
3. Mesenteric nodes usually involved – lymphadenitis

iii. Abdominal x-ray 
1. “String sign” – due to inflammatory lumen obstruction
2. Mucosal irregularity, bowel wall stiffening

e. Treatment including:

i. Aminosalicylate - sulfasalazine, mesalamine
ii. Steroids – prednisone
iii. Immunosuppressive agents - azathioprine, cyclosporin A, methotrexate
iv. Surgery for obstruction – does not cure disease
v. Nutritional supplementation
f. Complications including: fistula formation between bowel, bladder, vagina & skin, intestinal obstruction, nutritional deficiency

i. Both Crohn’s disease and ulcerative colitis are associated with: migratory peripheral synovitis, axial arthropathy, aphthous stomatitis, nephrolithiasis, cholelithiasis, ocular disease, slerosing cholangitis
g. Differential diagnosis including: infectious enteritis, appendicitis, diverticulitis, ischemic colitis, vasculitis

5. Define irritable bowel syndrome in terms of it’s:

a. Signs and symptoms including:

i. At least 3 months of continuous or recurrent symptoms
ii. Abdominal pain or discomfort associated with:
1. Relief by defecation
2. Change in stool frequency or consistency
3. Bloating or feeling of abdominal distention
b. Risk factors including female gender, anxiety problems, high stress environments
c. Etiology and pathophysiology as mediated by:
i. Dysfunction of the sensory/perception pathways leading to disordered motility to various stimuli, such as meal or rectal distention
ii. Shortened duration of postprandial motor activity 
iii. General hyperresponsiveness of smooth muscle (50% have bladder dysfunction or bronchospasm)
iv. Suspected GI irritants categorized as:
1. Food - broccoli, cabbage, legumes, lactose, sorbitol, fructose, aspartame, fatty or spicy meals
2. Stress - bereavement, physical/sexual abuse, neurotic behavior
d. Diagnosis of exclusion:
i. Labs - CBC, ESR, C-reactive protein, serum albumin, U/A, LFTs
1. All within normal
ii. Stool studies for leukocytes, ova, and parasites – negative

iii. Abdominal ultrasound, endoscopy, colonoscopy – within normal

e. Treatment including:

i. Avoidance of dietary factors/medications that trigger symptoms
ii. Constipation predominant
1. Polycarbophil, methylcellulose, bowel training
2. Warm water enema, lactulose, mineral oil, Go-Lytely
iii. Diarrhea predominant
1. Loperamide
iv. Pain predominant
1. Postprandial pain - anticholinergic +/- sedative: dicyclomine 
2. Chronic pain - tricyclic antidepressant, SSRI
f. Differential diagnosis including: cholelithiasis, diverticulitis, small bowel obstruction, inflammatory bowel disease, endometriosis, PID, infectious diarrhea, dyspepsia, colon cancer, lactose intolerance, laxative abuse, pancreatitis, thyroid disease, depression, anxiety, somatization

RECTAL DISORDERS AND HERNIAS

The student will:

1. Define hemorrhoids in terms of:

a. Signs and symptoms including:

i. Painless or painful rectal bleeding with defecation

1. Blood on stool or toilet paper or dripping into toilet
ii. Constipation or diarrhea

iii. Feeling of incomplete evacuation or internal rectal mass

iv. Peri-anal pruritis
v. Prolapse with bowel movement

1. Purple, tender mucosal covered mass - prolapsed, strangulated internal hemorrhoid
vi. Thrombosis with severe acute pain

1. Discrete, dark blue, tender mass covered with skin - thrombosed external hemorrhoid
b. Classification as:

i. External hemorrhoids
1. Skin-covered vessels situated below dentate line
2. Drain to internal iliac veins
ii. Internal hemorrhoids

1. Submucosal vessels above dentate line
2. Drain to portal system
c. Risk factors & etiology including:

i. Straining, constipation and irregular bowel habits
ii. Heredity - absence of valves in veins
iii. Increased intraabdominal pressure – ascites, pregnancy, obesity
iv. Tight internal anal sphincter
v. Portal hypertension – liver disease
vi. Occupations that require prolonged sitting
vii. Loss of muscle tone in old age, rectal surgery, episiotomy, anal intercourse
d. Pathophysiology as mediated by:
i. Varicosities of the hemorrhoidal venous plexus
e. Diagnosis – established clinically
i. Have patient bear down to check for prolapse
ii. Anoscopy to visualize anal canal & identify bleeding vessels
iii. Digital rectal exam mandatory to R/O cancer
f. Treatment including:
i. Direct digital pressure to control bleeding; possible sclerotherapy
ii. Excise thrombosed external hemorrhoids or remove clot
iii. Manually reduce nonthrombosed, prolapsed internal hemorrhoids
1. Surgical consult for strangulated internal hemorrhoids
iv. Analgesics – acetaminophen, NSAIDs
v. Antipruritics - hydrocortisone ointment, anesthetic ointments
vi. Hot sitz baths for 15 minutes 3x daily & after each bowel movement
vii. Increase fiber, fruit, vegetable, bran & fluid intake
viii. Stool softeners - Colace
ix. Bulk-forming laxatives - psyllium seeds
g. Complications including thrombosis, chronic pain or pruritis, persistent soiling
h. Differential diagnosis including: rectal prolapse, anal fissure, perirectal abscess, rectal cancer, condyloma
2. Define anal fissure in terms of its:
a. Signs and symptoms including:

i. Bright red blood per rectum usually on toilet paper
ii. Sharp, cutting, or burning pain with bowel movement
iii. Constipation, unable to pass stool secondary to pain
b. Risk factors, etiology and pathophysiology as mediated by:
i. Tight anal sphincter leads to ischemia of posterior anoderm 
ii. Anal intercourse, sexual abuse
iii. Hard stool passes and “cuts” anoderm
iv. Linear tear from dentate line to anoderm
1. 95% posterior midline
2. Lateral fissures indicate underlying systemic disease
v. Chronic fissure may reveal fibers of internal sphincter
c. Diagnosis including:

i. Use lidocaine jelly or ELA-Max5 prior to digital rectal exam

ii. Anoscopy - visualize canal & identify fissured area
d. Treatment including:

i. Analgesics – NSAIDs

ii. Sitz baths to relieve sphincter spasm
iii. Muscle relaxants or Valium to relieve sphincter spasm
iv. Increase fiber, fruit, vegetable, bran & fluid intake
v. Stool softeners - Colace
vi. Bulk-forming laxatives - psyllium seeds
e. Differential diagnosis including: Crohn’s disease, ulcerative colitis, anal cancer, perirectal abscess, syphilis, previous anal surgery, sexual abuse
3. Define proctitis in terms of:
a. Signs and symptoms including:
i. Rectal or perianal discomfort, bleeding or discharge
ii. Tenesmus with diarrhea or constipation
iii. Fever and weight loss
b. Risk factors including:
i. Rectal intercourse or injury
ii. Radiation therapy
iii. Rectal medications – suppositories, enema
c.  Etiology including:
i. Idiopathic
ii. Infectious – gonorrhea, syphilis, HSV, chlamydia, papilloma virus, amebiasis
iii. Other – ischemia, radiation, toxins, vasculitis
d. Pathophysiology
i. Acute or chronic inflammation of the rectal mucosa
ii. Ulceration and disruption of crypts
e. Diagnosis including:
i. Serological tests for STDs, syphilis, amebiasis
ii. Smear, culture from rectal wall
iii. Stool cultures
iv. Flexible sigmoidoscopy or colonoscopy
v. Anal biopsy
f. Treatment dependent on etiology
i. Avoidance of causative factors
ii. Steroids
iii. Gonorrhea - IM ceftriaxone
iv. HSV - oral acyclovir
v. Chlamydia - oral doxycycline
g. Complications including spread of disease
h. Differential diagnosis including ulcerative colitis, Crohn’s disease

4. Define anorectal abscess in terms of:

a. Signs and symptoms including:

i. Perirectal swelling, erythema & pain
ii. Localized induration and fluctuance
iii. Fever
iv. Painful defecation
b. Risk factors including:

i. Male > Female

ii. Trauma – enema, foreign objects, constipation, hard stool

iii. Inflammatory bowel disease

iv. Immunodeficiency disorders
v. Hematological malignancies [5-8% have abscess at some time]
c. Etiology and pathophysiology as mediated by:

i. Inflammation of the soft tissue near the rectum or anus +/- pus
ii. 80% are perianal; remainder are intrasphincteric or supra-levator 
iii. Bacterial invasion of the anal glands 
1. Usually abrasion or tear in lining of anal canal, rectum or perianal skin precedes infection
2. Organisms: E. coli, Proteus vulgaris, streptococci, staphylococci, bacteroides, pseudomonas aeruginosa
d. Diagnosis – established clinically

i. Proctoscopy to confirm

e. Treatment including:

i. Incision and drainage of abscess with packing

ii. Antibiotics - Cephalexin, Cefadroxil, Unasyn
iii. Sitz baths q 2-4 hours
iv. Warm compresses as needed
v. Analgesics – NSAIDs
vi. Stool softeners - Colace
vii. Increase fiber and fluid intake
f. Complications including:

i. Anorectal fistula (in 25% of patients)

ii. Fecal incontinence due to rupture through sphincter muscle
iii. Necrotization and infection with rapid progression and sepsis
g. Differential diagnosis including: carcinoma, rectal tumor, Crohn’s disease, syphilis

5. Define anorectal fistula in terms of:

a. Signs and symptoms including:

i. Constant or intermittent drainage, discharge & bleeding
ii. Firm tender perianal lump
iii. External anal sphincter spasm & pain during and after defecation
iv. Discoloration of skin surrounding the fistula
b. Risk factors including:

i. Trauma: Injection of internal hemorrhoids, foreign objects, fissure
ii. Prolapsed internal hemorrhoid
iii. Acute appendicitis, salpingitis, diverticulitis
iv. Inflammatory bowel disease
v. Radiation treatment to perineum/pelvis
c. Etiology including & pathophysiology as mediated by:
i. Inflammatory track connecting anal canal with perianal skin 
ii. Idiopathic cause
iii. Erosion of anal canal
1. Preexisting perirectal abscess
2. Extension from infection from a tear in lining in anal canal
iv. Infecting organism is commonly Escherichia coli
v. Most fistulas originate in the anal crypts at the anorectal juncture
d. Diagnosis including:

i. Proctoscopy

ii. Probe gently inserted into tract to determine its course
e. Treatment including:

i. Surgery – fistulotomy, fistulectomy
ii. Antibiotics – Cephalexin, Cefadroxil, Unasyn, Augmentin
iii. Avoid constipation
iv. Post-surgical sitz baths
f. Complications including constipation, incontinence, recurrence

g. Differential diagnosis including pilonidal sinus, perianal abscess, other fistula tracts
6. Define pilonidal disease in terms of:

a. Signs and symptoms including:

i. Pain & purulent drainage near the midline of the coccyx or sacrum
ii. Induration with hairs protruding from pit-like openings
b. Risk factors including:

i. Males 3x > Females

ii. Obesity

iii. Hirsuitism

c. Etiology and pathophysiology as mediated by:

i. Acute or chronic recurring abscess or draining sinus
ii. Obstructed hair follicle becomes infected; ruptures forming abscess
iii. Hair from surrounding skin pulled into abscess cavity by friction generated by gluteal muscles during walking
iv. Caused by: ingrown broken hair, trauma
d. Diagnosis – established clinically

e. Treatment including:

i. Incision and drainage with curettage of granulation tissue and ingrown hairs

ii. Excision with open packing or marsupialization – slower healing
iii. Skin care – shaving area, good perineal hygiene

f. Complications including: chronic recurrent abscess, drainage, soiling of clothing, necrotizing wound infections or malignant degeneration
g. Differential diagnosis including: glandular abscess/fistulous disease of the anus, hidradenitis suppurativa, furuncle
7. Define rectal polyp in terms of:
a. Signs and symptoms including:
i. Asymptomatic
ii. Rectal bleeding – most common complaint
iii. Cramps, abdominal pain, diarrhea or intestinal obstruction
iv. Prolapse through anal sphincter
b. Risk factors - unknown
c. Etiology and pathophysiology as mediated by:
i. Mass of tissue arising from bowel wall that protrudes into lumen
ii. Polyps, often multiple, occur most commonly in the rectum and sigmoid and decrease in frequency toward the cecum. 
iii. About 25% of patients with cancer of the large bowel also have satellite adenomatous polyps
d. Diagnosis including:
i. Digital rectal examination
ii. Barium enema - rounded filling defect
iii. Endoscopy
1. Complete colonoscopy is mandatory even if a lesion is found by flexible sigmoidoscopy
e. Treatment including surgical excision 
i. Follow-up for cancer risk – twice yearly for repeat colonoscopy x 1-2 years
1. If negative, then colonoscopy is recommended every 2 to 3 years
f. Complications including: constipation/obstruction, bleeding, carcinoma
g. Differential diagnosis including carcinoma, foreign body
8. Define familial polyposis syndrome in terms of:
a. Signs and symptoms
b. Risk factors including:
i. Genetic predisposition
ii. Gardner's syndrome
iii. Peutz-Jeghers syndrome
c. Etiology and pathophysiology as mediated by:
i. Heterozygous, autosomal dominant disease of the colon
ii. 100 or more adenomatous polyps line the colon and rectum
iii. Malignancy develops before age 40 in nearly all untreated patients
d. Diagnosis in terms of complete colonoscopy
e. Treatment including – removal to eliminate risk of cancer
i. Rectal polyps regress after abdominal colectomy & ileorectal anastomosis
ii. Total proctocolectomy eliminates this risk – not favored
f. Complications including malignancy, obstruction, bleeding
9. Define hernia in terms of:
a. Signs and symptoms including:

i. Pain and swelling to the localized anatomical region

b. Risk factors including:

i. Congenital defect

ii. Postoperative complication (Incisional hernia)

iii. Abnormal or weak muscle structure

iv. Chronic increase in intra-abdominal pressure
c. Pathophysiology as mediated by:

i. Abnormal protrusion of intra-abdominal tissue 
1. Through a fascial defect in the abdominal wall
ii. Most often, consists of covering tissues (skin, subcutaneous tissue), a peritoneal sac, and any contained viscera
d. Anatomical position

i. Inguinal & Femoral
 (75% of abdominal hernias)

1. Exacerbated by straining/positional changes
2. Indirect inguinal hernia results from persistent process vaginalis
a. Herniation of peritoneal contents through internal ring

b. Contents may pass fully into the scrotum

c. Right side more common than left

d. Males: intermittent bulge in scrotum
3. Direct inguinal hernia – defect in Hesselbach's triangle
a. Bounded by the inguinal ligament, inferior epigastric vessels, and lateral border of the rectus muscle
4. Femoral hernia - peritoneum herniates into femoral canal beneath inguinal ligament 
ii. Incisional & Ventral
(10% of abdominal hernias) 
1. Resultant breakdown of surgical fascial closure
iii. Umbilical

(3% of abdominal hernias)
1. Failure of umbilical ring closure
e. Etiology & pathophysiology as mediated by:
i. Abnormal protrusion of peritoneal contents through abdominal wall defect 
ii. Diagnosis – established clinically
1. Palpate anatomical area for tenderness or masses
2. Repeat examination while standing or straining; Valsalva maneuver
f. Treatment including:
i. Hernia reduction except in cases of: fever, leukocytosis
ii. Strangulated hernias require immediate surgical intervention
g. Complications including: intestinal obstruction, peritonitis, vomiting, pain
i. Incarceration - contents in hernia sac cannot be reduced
ii. Strangulation - compromise of vascular supply to contents contained in hernia leading to ischemia and gangrene
1. Never reduce strangulated hernia!
h. Differential diagnosis including: hydrocele, varicocele, lympadenitis, testicular torsion or tumor
DIVERTICULOSIS & DIVERTICULITIS

The student will:

1. Define diverticulosis in terms of it’s:

a. Signs and symptoms including:

i. Asymptomatic (90%)

ii. Chronic or intermittent left lower quadrant pain
iii. Acute, painless bleeding 
1. Most common cause of massive lower GI bleed
b. Risk factors including:

i. Insufficient dietary fiber causes diminished stool bulk
ii. Increasing age
c. Etiology and pathophysiology as mediated by:

i. Colon wall outpouchings as a result of muscle dysfunction
1. Most commonly affects sigmoid colon
ii. Increased colon contractions necessary to propel stool
1. Causes increase in intraluminal pressure
2. Mucosa & submucosa herniate through muscularis propria
a. Most commonly form pseudodiverticula
iii. Fecalith erodes through arterial branch causing bleeding

d. Diagnosis including:

i. Barium enema – reveals classic diverticula
1. Excludes carcinoma or polyps
ii. Sigmoidoscopy
iii. Radionuclide imaging or angiography - identifies bleeding site
e. Treatment including:

i. Diet – increase fiber and fluid intake

ii. Laxative – psyllium
iii. For hemorrhagic diverticulosis:
1. Transfuse IV fluids and pRBCs
2. Consult surgeon
f. Complications including massive bleeding, diverticulitis

g. Differential diagnosis including: irritable or inflammatory bowel disease, colon cancer, ruptured or torsed ovarian cyst, hemorrhoids, anal fissure, colitis, polyps, ischemic enteritis, angiodysplasia

2. Define diverticulitis in terms of it’s:

a. Signs and symptoms including:

i. Anorexia, N/V, low grade fever, malaise

ii. Abdominal pain & distension – persistent, localizes to LLQ

iii. Rectal tenderness with heme-positive stool
iv. Varying degrees of peritoneal signs
b. Risk factors including:

i. History of diverticulosis

ii. Diet with inadequate fiber and fluids

iii. Increasing age

c. Etiology and pathophysiology as mediated by:

i. Fecalith abrades the mucosa diverticulum or compromises surrounding blood supply, causing inflammation
ii. Subsequent microperforations occur
d. Diagnosis in terms of:

i. CBC - elevated WBC with a left shift
ii. Abdominal x-rays

1. Perforation indicated by free air
2. Obstruction indicated by air-fluid levels
iii. Abdominal CT scan - preferred diagnostic modality
1. Wall thickening >5 mm
2. Inflammation of pericolic fat
3. Pericolic abscess
iv. Avoid endoscopy & contrast studies - may cause perforation
e. Treatment including:

i. Bowel rest – NPO, NG tube suction

ii. Analgesic – demerol, anticholinergics (reduce colonic spasm)
iii. Surgical consult 

iv. Antibiotics
1. Focal inflammatory process
a. Ampicillin/sulbactam, Piperacillin/tazobactam
b. Ticarcillin/clavulanate, cefoxitin, cefotetan 
2. Peritonitis
a. Imipenem/cilastatin 
b. Ampicillin + metronidazole + gentamicin
f. Complications including: bowel obstruction, fistula formation, abscess
g. Differential diagnosis including: colon carcinoma with perforation, ischemic colitis, appendicitis, inflammatory bowel disease, PID or ruptured ovarian cyst, renal colic, peptic ulcer disease
PANCREAS & GALLBLADDER

The student will:

1. Define pancreatitis in terms of it’s:

a. Signs and symptoms including:

i. Epigastric pain radiating to the back

ii. N/V, fever, dyspnea, left pleural effusion, pulmonary edema, hypoxemia

iii. Tachycardia, hypotension, altered mental status, shock

iv. Grey Turner and Cullen’s sign – in hemorrhagic pancreatitis
b. Classification, risk factors and pathophysiology in terms of:

i. Acute pancreatitis – abrupt and severe symptoms

1. Most common etiologies: gallstones & alcohol abuse 
a. Also: biliary tract disease, pancreatic duct obstruction, ischemia, infection, post-ERCP, penetrating peptic ulcer, scorpion venom
2. Exocrine & endocrine function of gland impaired for weeks to months
a. Glandular function will return to normal
ii. Chronic pancreatitis – persistent and recurrent symptoms
1. Most common etiology: alcohol abuse
a. Also: pancreatic duct obstruction, enzyme deficiency
2. Exocrine and endocrine function progressively deteriorate with resultant steatorrhea and malabsorption
a. Dysfunction progressive and irreversible
c. Prognosis in terms of Ranson’s criteria on admission and during the first 48 hours

d. Pathophysiology as mediated by:

i. Inflammation due to activation, interstitial liberation, and digestion of the gland by its own enzymes
ii. Obstruction and/or dysfunction of the pancreatic system
e. Diagnosis including:

i. Lipase - rises within 4-8 hours of pain onset
1. More reliable indicator of pancreatitis than amylase 

ii. Amylase - rises within 6 hours of pain onset
1. More than 5x upper limit is highly specific for pancreatitis
2. Secreted from various sources
iii. Abdominal x-ray – pancreatic calcifications
1. Isolated dilated bowel loop (sentinel loop) near pancreas
2. Gas-filled segment of transverse colon ending at pancreas (colon cut-off)
iv. Abdominal CT scan – peripancreatic fluid, pseudocyst
v. Labs: hypokalemia, hyperglycemia, hypocalcemia
vi. Liver function tests - Useful for prognostic indicators and to R/O biliary or hepatic etiology
f. Treatment including:

i. NPO, NG suction, IV hydration and correction of electrolyte imbalances

ii. Analgesia – Demerol

iii. Empiric antibiotics controversial

iv. Surgical debridement or correction for biliary origin

v. Patient education on alcohol cessation; referral for help

g. Complications including: pancreatic pseudocyst, relapse, fistula formation, sepsis, chronic pain, malnutrition, pancreatic insufficiency

h. Differential diagnosis including: mesenteric ischemia, MI, biliary colic, intestinal obstruction, perforated ulcer, pneumonia, ruptured aortic aneurysm
2. Define gallbladder disease in terms of:
a. Risk factors including:
i. Women > Men
ii. Diabetes, obesity
iii. Gallstones (90%)

1. Cholesterol stones – most common

2. Pigment stones – associated with hemolytic anemias (sickle cell disease)

3. Biliary sludge – associated with rapid weight loss and pregnancy

iv. Critical illnesses, sepsis

b. Signs & symptoms including:

i. Dull, aching epigastric or right upper quadrant pain
1. Often correlated with ingestion of large, fatty meal
ii. Anorexia, N/V
c. Etiology and pathophysiology per each disease entity:

i. Cholelithiasis
1. Intermittent symptoms as gallstones pass through cystic or common bile ducts leading to impedance of normal bile flow and gallbladder spasm
ii. Choledocholithiasis
1. Persistent symptoms due to gallstone obstruction of common bile duct

iii. Cholecystitis – inflammation of the gallbladder with increased intraluminal pressure, mucosal damage & release of inflammatory mediators
1. Calculous – 90% cases caused by gallstone
2. Acalculous – 10% cases associated with underlying critical illness
a. Burns, sepsis, trauma, post-op, generalized sepsis
3. Associated inspiratory arrest with palpation of RUQ (Murphy’s sign)
4. Associated with fever, chills, jaundice and localized peritoneal signs
iv. Cholangitis – obstruction of the common bile duct with resultant purulent infection of the biliary tree, bacteremia and sepsis
1. Charcot’s triad = RUQ pain, jaundice, fever/chills
2. Reynold’s pentad = addition of shock and altered mental status
3. Etiology includes: anaerobes, intestinal coliform & enterococcus
a. Sources – duodenal ascension, gallbladder infection, portal venous seeding, hematogenous or lymphatic spread
d. Diagnosis including:
i. CBC 

1. Normal in cholelithiasis & choledocholithiasis
2. WBC >12,000 in cholecystitis & cholangitis
ii. Liver function tests, amylase & lipase 
1. Transaminases, bilirubin, amylase, and lipase may be minimally elevated but are generally normal in cholelithiasis
2. Disproportionate elevation of direct bilirubin and alkaline phosphatase compared with transaminases - common duct obstruction or cholangitis
iii. Urinalysis – exclude nephrolithiasis or pyelonephritis
iv. Gallbladder ultrasound - detects gallstones with sensitivity and specificity >90%
1. First line imaging procedure
2. Dilation of common bile duct >10 mm
3. Gallbladder wall thickening >5 mm or pericolic fluid
v.  HIDA scan - cannot detect gallstones
1. Passage of tracer into small intestine without visualization of gallbladder is diagnostic of cystic duct obstruction & cholecystitis
vi. Abdominal x-rays
1. Air in the gallbladder wall - emphysematous cholecystitis
2. Exclude intestinal perforation or obstruction
e. Treatment including:
i. Keep patient NPO with IV fluid replacement

ii. Broad-spectrum antibiotics for coliforms, anaerobes, and enterococcus
1. Ampicillin/sulbactam, Piperacillin/tazobactam
iii. Narcotic analgesia (meperidine) once diagnosis firmly established
iv. Surgical consultation
f. Complications including: gallbladder perforation, sepsis
g. Differential diagnosis including: biliary colic, hepatitis, cholangitis, pancreatitis, duodenal perforation, peptic ulcer disease, gastritis, right lower lobe pneumonia, pleurisy, or pulmonary infarction, MI, aortic aneurysm, appendicitis, pyelonephritis


GASTROINTESTINAL DIAGNOSTIC PROCEDURES

The student will:

1. Identify the indication and meaning of changes in each of the following lab results:

a. Alanine aminotransferase (ALT), Aspartate aminotransferase (AST)

b. Gamma-glutamyl transferase (GGT)

c. Alkaline phosphatase

d. Conjugated and unconjugated bilirubin

e. Amylase, lipase

f. Serum albumin, bilirubin cholesterol, ammonia

g. Stool guiac, fecal leukocytes, culture, ova and parasites

2. Discuss indications, contraindications, risk-benefits & cost effectiveness of the following:

a. Radiological abdominal x-ray views

b. Barium enema & upper GI series

c. Small bowel series

d. Endoscopy & flexible sigmoidoscopy

e. Esophageal pH monitoring and manometry

f. Abdominal ultrasound, CT scan and MRI

g. Oral cholecystogram, intravenous cholangiogram

h. HIDA scan

i. ERCP

3. Discuss the patient preparation for above GI procedures.
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