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Chapter 16: Gastrointestinal and Genitourinary Emergencies

Lecture

I. Introduction
	Time: 3 Minutes
	Slides: 1–2
	Lecture/Discussion
A. 	Homeostasis depends on a number of metabolic processes that involve the gastrointestinal (GI) and genitourinary (GU) systems. 
B. 	These processes can be the target of many problems that can lead to malnourishment, pain, and shock. 
C. 	An understanding of related anatomy and physiology is required for critical care transport personnel (CCTP) to successfully manage a patient with a GI/GU condition. 


II. Anatomy and Physiology
	Time: 54 Minutes
	Slide: 3–38
	Lecture/Discussion
A. 	Introduction
1. 	The alimentary canal (GI tract) consists of the mouth, pharynx, esophagus, stomach, small intestine, and large intestine.
2. 	Food travels through these structures and finally exits the body through the rectum. 
3. 	During mechanical and chemical digestion, food turns into the basic molecular building blocks required by the body’s cells. 
4. 	Enzymes that aid in this digestive process are secreted by the salivary glands, liver, gallbladder, and pancreas.
5. 	Unnecessary side products from the digestion process are either defecated via the anus or excreted by the GU system.
6. 	Cooperation between the liver and kidneys helps eliminate toxic substances from the body.
B. 	GI system
1. 	GI tract tissue
a. 	Four layers comprise the inside of the GI tract from esophagus to rectum.	
i. 	The mucosa forms the first and innermost layer that is exposed to the lumen, or cavity, of the canal. 
ii. 	The submucosa consists of connective tissue just beyond the mucosa. Blood and lymphatic vessels weave to connect the vessels of the mucosa to systemic circulation.
iii. 	The muscularis externa forms the muscle bulk of the GI tract. 
iv. 	The serosa (visceral peritoneum) consists of areolar connective tissue lined with simple squamous epithelium, called the mesothelium. The serosa is a protective layer.
2. 	Alimentary canal
a. 	Mechanical digestion begins the moment food enters the mouth. 			
b. 	Mastication (chewing) tears and grinds food into more manageable chunks. 	
c. 	Chemical digestion begins when the food is mixed with saliva. 
d. 	The food bolus is pushed into the oropharynx by the tongue in preparation for swallowing.
e. 	The food is swallowed. 
f. 	Peristalsis carries the food from the esophagus to the stomach. 
g. 	The bolus of food arrives in the stomach via the gastroesophageal sphincter, which closes following the passage of a bolus.
h.	The stomach is a 15- to 25-cm J-shaped widening of the GI tract. 
i. 	The stomach terminates at the pyloric sphincter, which regulates the exit of materials from the stomach.
j. 	The small intestine is a long, 2.5-cm-wide canal that twists throughout all four quadrants of the abdomen. 
i. 	Digestion is completed, and the bulk of nutrient absorption takes place there.  
k. 	Chyme begins its journey through the small intestine at the duodenum. 
l. 	The large intestine facilitates the transformation of chyme into feces and expulsion from the alimentary canal via the rectum and anus.   
m. 	Chyme is pushed upward into the ascending colon, where water and electrolytes are reclaimed from unusable end products of digestion.
n. 	A defecation reflex is stimulated by the stretching of the rectal wall by feces buildup, resulting in the opening of the internal anal sphincter. 
o. 	The external anal sphincter is voluntarily controlled. Once it is opened, feces are defecated through the anus.
3. 	Accessory organs
a. 	Salivary glands
i. 	Three pairs of salivary glands initiate the chemical digestive process. 	
ii. 	The saliva aids in digestion by providing enzymes that break down starches and by moistening food to facilitate bolus formation.		
b. 	Liver
i. 	The liver is the largest solid organ in the body, as well as the most vascular.
ii. 	It serves as a central terminal through which all blood returning to the central circulation from the alimentary canal must pass. 
iii. 	It is responsible for metabolic regulation, hematologic regulation, and bile production.
iv. 	The porta hepatis provides the gateway into the liver for the hepatic portal vein, hepatic artery, and the common hepatic duct. 
v. 	The hepatic portal vein and hepatic artery continue to branch out until they eventually form the liver’s functional unit, a lobule. 
vi. 	Inside a lobule, the incoming oxygen- and nutrient-rich blood is drained into liver sinusoids, where it comes into direct contact with hepatocytes and Kupffer cells.
vii. 	Hepatocytes produce and secrete bile, process fundamental molecules into macromolecules, store fat-soluble vitamins, and turn toxic nitrogen-containing wastes into urea.
viii.	Kupffer cells are macrophages that engulf bacteria and old cells. 
ix. 	The liver sinusoids drain blood into central veins that will eventually fuse to form the hepatic vein and the inferior vena cava, returning the blood to the systemic circulation.
c. 	Gallbladder
i. 	Excess amounts of bile are stored in the gallbladder.
ii. 	Bile is a fat emulsifier required for the digestion of fats within the small intestine.
d. 	Pancreas
i. 	Pancreatic juice is a solution of digestive enzymes secreted by the pancreas.
ii. 	The pancreas contains millions of acini lobules, each consisting of a ring of secretory cells around an intralobular duct through which the secreted pancreatic juice drains into the main pancreatic duct.
iii. 	Enzymes such as trypsin within the duodenum convert the various proteins to their active forms.
iv. 	Collectively, these enzymes account for the majority of digestion that occurs in the small intestine.
v. 	Scattered throughout the acini lobules are islets of Langerhans, cells that secrete hormones directly into the bloodstream. 
C. 	GU system
1. 	Urinary system
a. 	Kidneys filter blood, maintain balances between acids and bases, and discard toxins and excesses by producing urine.
b. 	The ureters, urinary bladder, and urethra provide transport and storage of urine during its journey out of the body.		
c. 	Internally, the tissues of the kidneys can be divided into three zones: the outermost renal cortex, the medulla, and the innermost pelvis. 
d. 	The functional unit of the kidney, the nephron, lies across the border between the cortex and medulla.
e. 	The renal pelvis is an open space that allows pooling of urine and drainage into the ureter. 
f. 	Upon entering the kidney, the renal artery immediately branches off into vessels of decreasing diameter. 
g. 	This culminates in the afferent arteriole that feeds blood into the glomerulus, a meshwork of capillaries contained within the glomerular capsule. 
h. 	The high pressure of the incoming blood forces fluid and solutes through openings in the capillary cell wall, which are then collected by the glomerular capsule and drained into the proximal convoluted tubule. 
i. 	Blood exits the glomerulus by way of the efferent arterioles, which then divide into the peritubular capillaries.
j. 	The proximal convoluted tubule descends into the renal medulla, and straightens out. 
k. 	After a distance it turns 180° to take a parallel path back to the cortex, becoming the loop of Henle, where the bulk of ion absorption and reabsorption occurs. 
l. 	The loop of Henle becomes the distal convoluted tubule upon its reentry to the cortex, eventually making its way to the collecting duct. 
m. 	The peritubular capillaries reabsorb water and solutes the body can use.
n. 	The ureters lead to the urinary bladder.
o. 	The ureters enter the urinary bladder in the trigone region at its base. 
p. 	The urethra drains the bladder, providing an exit route for urine. 
2. 	Male reproductive system
a. 	The testes are the fundamental male reproductive organs.
b. 	They are suspended in a sac called the scrotum. 
c. 	The tunica albuginea protects the testis and penetrates it, dividing it into hundreds of lobules. 
d. 	Inside these lobules, sperm are created in the seminiferous tubules. 
e. 	Newly made sperm drain into the efferent ductules and then move to the epididymis, where they mature.
f. 	When stimulated by smooth-muscle contractions arising from ejaculation, sperm are forced into the ductus deferens.
g. 	The ductus deferens travels anterior to the pubic bone and then posterior to the bladder, finally joining with the seminal vesicle duct to form the ejaculatory duct. 
h. 	The two ejaculatory ducts pass through the prostate gland and terminate in the urethra, which serves as an exit route for both sperm and urine in the male.
3. 	Female reproductive system
a. 	The main female reproductive organs are the ovaries.
b. 	Ovarian follicles within the ovary contain oocytes, or immature eggs. 
c. 	During the process of ovulation, an oocyte is dispelled from a vesicular follicle and the ovary each month in a female of childbearing age. 
d. 	The fallopian tubes take in the expelled oocyte.
e. 	Cilia within the fallopian tubes drive the oocyte toward the uterus. 
f. 	The uterus is the cavity in which embryonic development occurs following fertilization. 	
g. 	The uterus is divided into four portions: the superiormost fundus, the central body, the inferior isthmus, and the cervix. 
h. 	The cervix is the narrow point of attachment to the vagina. 
i. 	The vagina connects the uterus to the external vaginal orifice. 
j. 	The vagina also serves as the birth canal during childbirth. 
k. 	In females, the urethra exits the body just anterior to the vagina, separating the urinary and reproductive tracts.


III. Conditions Affecting the Alimentary Canal
	Time: 29 Minutes
	Slides: 39–57
	Lecture/Discussion
A. 	Epidemiology and pathophysiology
1. 	Disturbance of the mucosa can expose mesenteric vasculature, nerves, lymph, and inner tissue layers to the extreme changes in pH levels and digestive enzymes of the GI lumen. 
2. 	This exposure accounts for the common symptoms of GI abnormalities: abdominal pain, tenderness, and bleeding.
3. 	Upper GI bleeding originates proximal to the ligament of Treitz, which supports the junction of the duodenum and the jejunum. 
4. 	Any bleeding distal to this location is referred to as lower GI bleeding.
5. 	Extrinsic factors such as alcohol and tobacco use, diet, and nonsteroidal anti-inflammatory drugs (NSAIDs) use are known to increase the incidence of upper GI bleeding.
6. 	Recent GI surgery and illness increase the risk as well.
7. 	GI bleeding is more common in people older than 60 years. 
8. 	Endoscopy is the preferred method of locating the bleeding source.
B. 	Conditions affecting the upper GI tract
1. 	Peptic ulcers
a. 	Peptic ulcers account for more than 50% of acute GI bleeding. 
b. 	They are caused by an erosion of the mucosal lining of the GI tract in either the stomach (gastric ulcer) or the duodenum (duodenal ulcer). 
c. 	The bacterium Helicobacter pylori is the most frequent cause of peptic ulcers, being involved in 70% to 80% of cases. 
d. 	NSAIDs inhibit the defenses of the mucosa against irritation by reducing production of prostaglandins, the hormones that mediate the inflammatory response in tissues. 
e. 	Use of alcohol and tobacco increases the acidity of the gastric juice, further irritating the lining.
2. 	Gastritis
a. 	Gastritis is inflammation of the gastric mucosa. It is a precursor to upper GI bleeding. 
b. 	Hydrochloric acid and pepsin in the gastric juice assault the mucosa, whereas bicarbonate, prostaglandins, and rapid cell renewal protect it.  
c. 	Acute gastritis is characterized by a rapid onset of mucosal inflammation frequently accompanied by mild to severe upper GI bleeding. 
d. 	Ingestion of corrosive chemicals can burn the epithelial lining of the GI tract quickly. 
e. 	Alcohol-induced gastritis (hemorrhagic gastritis) presents as numerous lesions along the gastric mucosa. 
f. 	H pylori cause acute gastritis during the primary period of infection. 		
g. 	Autoimmune disorders targeting the GI system can cause chronic inflammation and inhibit certain metabolic pathways crucial to digestion. 
h. 	Reactive gastritis is a chronic mucosal edema that results from recurring contact of the mucosa with antagonistic substances such as bile, pancreatic juice, or NSAIDs. 
i. 	Radiation exposure causes varying forms of gastritis depending on the amount of radiation involved. 
3. 	Esophageal varices
a. 	Esophageal varices are extremely dilated submucosal veins in the esophagus, which sometimes bleed. 			
b. 	Although varices can occur anywhere along the esophagus, stomach, and duodenum, ruptures leading to GI hemorrhage are most common at the gastroesophageal junction.
4. 	Mallory-Weiss syndrome
a. 	These are tears in the esophagus at the gastroesophageal junction. 		
b. 	The tear develops as a result of repeated changes in local pressure.
c. 	Causes include hiatal hernias, chronic alcohol use, and increasing age.
C. 	Conditions affecting the lower GI tract
1. 	Diverticulosis and diverticulitis
a. 	Diverticulosis is a common disease of the lower GI tract in the elderly.
b.  	Small pouches called diverticula outcrop from the mucosal lining of the large intestine, typically in the descending colon and sigmoid colon. 
c. 	These outcroppings are a consequence of strong Haustral muscle contractions, which push tissue against a mucosa that weakens with age. 
d. 	Diverticulitis, an inflammation of the diverticula, occurs in as many as 25% of diverticulosis cases. 
i. 	It is frequently a result of infection from invading intestinal bacteria. 	
e. 	Diverticulosis is the most common cause of lower GI bleeding, being responsible for 42% to 55% of cases. 
f. 	Certain risk factors are known to increase the incidence of diverticulosis, including a low-fiber diet, chronic constipation, and NSAID use.
2. 	Angiodysplasia
a. 	Angiodysplasia is a malformation of submucosal blood vessels in the GI tract. 	
b. 	Although it can occur anywhere in the alimentary canal, most cases present in the cecum and ascending colon. 
c. 	These thin-walled, winding vessels are highly susceptible to rupture. 
3. 	Inflammatory bowel disease
a. 	Inflammatory bowel disease (IBD) is a collective term covering several pathologies that are together responsible for about 10% of the cases of lower GI bleeding.	
b. 	Ulcerative colitis is an inflammation of the rectal mucosal and submucosal tissues.  
c. 	Crohn’s disease is a less organized inflammation of the GI tract in which all layers of the mucosa may be affected. 
d. 	A variety of self-limiting infectious diseases of the colon are also commonly referred to as IBD. 
e. 	Radiation colitis occurs in 75% of patients who have received radiation doses of 40 Gy or more to the abdomen or pelvis. 
D. 	Signs and symptoms of GI bleeding 
1. 	Black, tarry stools
2. 	Diffuse abdominal pain described as a chronic stomachache or nonspecific burning sensation  
3. 	Emesis (vomit) has a coffee ground appearance
4. 	Weight loss, anemia, and malnutrition 
5.  	Frequent dizziness and syncope 
6. 	Fever 
E. 	Management of GI bleeding
1. 	Introduction
a. 	Attend to the ABCs.
b. 	Any patient with acute GI bleeding should be designated NPO (nothing by mouth).
c. 	Two large-bore IV catheters (14 to 16 gauge) should be placed immediately.
d. 	Fluid resuscitation should begin immediately in any patient who exhibits signs of shock, to consist of an initial bolus of 20 mL/kg of isotonic crystalloid solution.
e. 	Blood samples should be drawn to determine a type and crossmatch, complete blood count, electrolyte levels, and PT and PTT values. 
f. 	Blood loss estimated at greater than 1,500 mL requires administration of packed red blood cells along with fluid replacement. 
g. 	Placement of a pulmonary artery catheter or other hemodynamic monitoring device should occur as soon as possible. 
h. 	Continuous ECG monitoring is necessary to observe the patient for a variety of arrhythmias that may develop secondary to electrolyte imbalances or hypoxia.
i. 	Along with treating the immediate concerns of GI bleeding, other factors such as incontinence, diarrhea, and constipation need to be addressed. 
2. 	Upper GI bleeding
a. 	NG or OG tube placement is indicated in any patient with upper GI bleeding to facilitate clearing of gastric contents.
b. 	Suctioning via these tubes permits an estimation of blood loss and an evaluation of the consistency of the gastric contents as coffee-ground, bright red, or blackened. 
c. 	Gastric lavage should be performed with 250 to 500 mL of water or saline to remove the remaining stomach contents. 
3. 	Lower GI bleeding
a. 	Management of the patient with lower GI bleeding is similar to that of the patient with upper GI bleeding. 
b. 	Attention must be paid to fluid loss through water shifts in the colon and the associated dehydration and electrolyte abnormalities that can occur.	
c. 	Intra-arterial injection therapy with vasopressin or various hemostatic agents is associated with a 70% success rate. 
		
	
IV. Intestinal Obstructions
	Time: 14 Minutes
	Slides: 58–66
	Lecture/Discussion
A. 	Epidemiology and pathophysiology
1. 	Postoperative adhesions cause 60% of all intestinal obstructions.
2.  	Other common causes include tumors, hernias, and Crohn’s disease.
3. 	Mechanical obstruction
a. 	Extrinsic causes include adhesions, hernias, volvulus, and masses. 
i. 	Adhesions are bands of connective tissue that can distort the normal anatomy of the abdomen. 
ii. 	A hernia is a protrusion of an organ from its tissue lining. 
iii. 	A volvulus is a twisting of the intestine onto itself, usually resulting in strangulation.
b. 	Intrinsic causes include diverticula, neoplasms, or intussusception. 
i. 	An intussusception is a prolapse of the intestine into an adjacent segment.
ii. 	A neoplasm is an abnormal mass of tissue.
iii. 	An intraluminal obstruction is commonly the result of an ingested foreign body or a fecal impaction.
B. 	Assessment of intestinal obstruction
1. 	Moderate to severe abdominal pain accompanies distention near the obstruction. 
2. 	Bad breath and foul-smelling vomit 
3. 	The vomit may contain bile or have an appearance similar to feces. 
4. 	Fever 
5. 	Shock 
C. 	Management
1. 	Skill Drill 16-1: NG tube placement
a. 	Equipment
i. 	NG tube
ii. 	50-mL irrigation syringe
iii. 	Water-soluble lubricant
iv. 	Adhesive tape
v. 	Saline for irrigation
vi. 	Emesis basin
vii. 	Gloves
viii. Stethoscope
ix. 	Low-powered suction unit
b. 	Indications
i. 	Evacuation of stomach contents
ii. 	Dilution or lavage of poisons in the stomach
iii. 	Removal of blood in patients with GI hemorrhage
c. 	Contraindications
i. 	Severe facial trauma
ii. 	Croup
iii. 	Epiglottitis
d. 	Complications
i. 	Improper positioning
e. 	Procedure
i. 	Explain the procedure to the patient, and oxygenate the patient if necessary. Position the patient in the sitting position. Ensure that the patient’s head is in a neutral position and suppress the gag reflex with a topical anesthetic spray.
ii. 	Constrict the blood vessels in the nares with a topical alpha-agonist. 
iii. 	Take the necessary measurements, and mark the needed length of tubing.
iv. 	Insert the tube into one nostril. Gently advance the tube toward the posterior nasopharynx.
v. 	When you feel the tube at the nasopharyngeal junction, rotate it 180° inward toward the other nostril.
vi. 	Gently advance the tube until it is in the nasopharynx. As the tube enters the oropharynx, instruct the patient to swallow.
vii. 	Pass the tube to the predetermined point. 
viii. Check placement of the tube. 
ix. 	Apply suction to the tube to aspirate the gastric contents, and secure the tube in place.
2. 	Skill Drill 16-2: OG tube placement
a. 	Equipment
i. 	OG tube
ii. 	50-mL irrigation syringe
iii. 	Water-soluble lubricant
iv. 	Adhesive tape
v. 	Saline for irrigation
vi. 	Emesis basin
vii. 	Gloves
viii. Stethoscope
ix. 	Low-powered suction unit		
b. 	Indications
i. 	Threat of aspiration
ii. 	Pressure of the stomach on the diaphragm
iii. 	Patient is unconscious
c. 	Contraindications
i. 	Esophageal disease or esophageal trauma 
ii. 	Esophageal obstruction
d. 	Complications
i. 	Patient biting tube
e. 	Procedure
i. 	Position the patient’s head in a neutral or flexed position.
ii. 	Measure the tube for the correct depth of insertion.
iii. 	Lubricate the tube with a water-soluble gel.
iv. 	Introduce the tube at the midline, and advance it gently into the oropharynx.
v. 	Advance the tube into the stomach.
vi.	Confirm proper placement.
vii. 	Apply suction to the tube to aspirate the stomach.


V. Liver Disease
	Time: 17 Minutes
	Slides: 67–77
	Lecture/Discussion
A. 	Epidemiology and pathophysiology
1. 	Types of liver disease
a. 	Hepatitis is the physiological result of any liver disease.
b. 	Viral infection by hepatitis types A, B, C, D, and E accounts for 90% of acute hepatitis cases.
c.	The remaining 10% of cases result from excessive alcohol consumption, autoimmune disorders, toxins, and drugs. 
d. 	Fulminant hepatic failure is the result of a sudden significant insult to the liver. 
i. 	The leading causes of fulminant hepatic failure are acetaminophen toxicity (39%), idiosyncratic drug reactions (13%), and viral hepatitis (12%). 
2. 	Course of liver disease
a. 	Inflammation of liver tissue results in damage to a variety of functional cells, including hepatocytes and Kupffer cells.
b. 	As cells are destroyed, the basic acinar framework involved in blood detoxification and bile production is disrupted. 
c. 	Liver sinusoids and bile drainage canals are inflamed, creating an increased resistance to portal blood flow and bile passage.
d. 	Splenomegaly can result from the initial blood backup, decreasing the effectiveness of the spleen’s metabolic processes. 
e. 	Bilirubin that is normally conjugated by hepatocytes and excreted via bile begins to build up in the blood, resulting in jaundice. 
f. 	The lack of proper nitrogen fixation by damaged hepatocytes can lead to increased concentrations of blood ammonia.
g. 	In alcoholic liver disease, the liver cells are distended from fat accumulation, disrupting normal function. 
h. 	Cirrhosis develops once hepatocyte damage and destruction become widespread enough to cause local areas of necrotic tissue.
B. 	Assessment
1. 	General malaise is the most prominent symptom in early acute hepatitis. 
2. 	Fever and chills present as a result of the systemic immune response.
3. 	Portal hypertension results in ascites, weight gain from abdominal fluid retention, and frequent bleeding from platelet retention in the spleen. 
4. 	Chronic shortness of breath can develop from impaired diaphragmatic expansion. 
5. 	Vasodilation of the splanchnic artery decreases cardiac afterload, causing hypotension and tachycardia. 
6. 	Hair loss is common.
C. 	Management
1. 	Treatment of hepatitis focuses on preventing progression to cirrhosis. 
2. 	Antiviral and interferon drugs are administered in cases of infectious hepatitis.
3. 	Corticosteroids are frequently administered to reduce inflammation.
4. 	The bulk of treatment is supportive, concentrating on prevention and correction of complications. 
5. 	ECG monitoring should be done to observe for arrhythmias from electrolyte imbalances, especially hypokalemia. 
6. 	Patients should be monitored for evidence of GI bleeding, renal failure, and encephalopathy. 
7. 	Prevention of ascites through a low-sodium diet, fluid restriction, and diuretics is often necessary in patients with cirrhosis.
8. 	There is no cure for hepatitis or cirrhosis other than liver transplantation. 


VI. Biliary Tract Obstructions
	Time: 9 Minutes
	Slides: 78–83
	Lecture/Discussion
A. 	Epidemiology and pathophysiology
1.  	Gallstones in the gallbladder, cholelithiasis, affect 20 million Americans each year. 
a. 	They can form through accumulation of excess cholesterol in the bile (cholesterol stones) or through accumulation of excess bilirubin and calcium salts in the bile (pigment stones). 
2. 	Stones may cause inflammation of the gallbladder itself, known as cholecystitis. 
3. 	When the stone is inside the biliary ducts, the condition is termed choledocholithiasis. 	
4. 	The stone may begin to travel into the cystic duct at any time, lacerating the inner walls as it moves.
5. 	Frequently, it will lodge in either the cystic duct or the distal common bile duct. 
B. 	Assessment
1. 	Cholecystitis causes colicky pain in the right upper quadrant of the abdomen. 		
2. 	Patients with choledocholithiasis typically present with fever, jaundice, and right upper quadrant pain, which are collectively referred to as Charcot’s triad. 
3. 	A patient with this condition will also exhibit a positive Murphy’s sign (pain in the right upper abdomen on deep inspiration during palpation) when the fingers are pressed under the rib cage. 
C. 	Management
1. 	Immediate treatment of choledocholithiasis involves pain management once general treatment has been performed.
2. 	Definitive treatment occurs at the hospital and focuses on removal of the stone to relieve the obstruction. 
3. 	Endoscopic retrograde cholangiopancreatography is frequently used to remove the stone after fulfilling its diagnostic role. 
4. 	Lithotripsy can break apart larger stones through external vibrations.
5. 	A sphincterotomy is often performed to allow the stones to pass into the duodenum, where they can be caught with a basket or catheter.


VII. Pancreatic Disease
	Time: 11 Minutes
	Slides: 84–90
	Lecture/Discussion
A. 	Epidemiology and pathophysiology
1. 	Pancreatitis can lead to significant impairment of gastrointestinal physiology depending on its level of severity and etiology. 	
2. 	The most common causes are gallstones (45%) and alcohol abuse (35%), with the remainder of cases resulting from drug reactions, tumors, hypertriglyceridemia, hypercalcemia, and congenital defects. 
3. 	Chronic pancreatitis is characterized by the presence of irreversible anatomic changes to the pancreas, along with some degree of function loss. 
4. 	The inflammatory process in pancreatitis comes in response to self-digestion of the pancreatic tissue. 
B. 	Assessment
1. 	Upper abdominal pain is the primary symptom of pancreatitis.
2. 	Nausea and vomiting are common due to gastric irritation.
3. 	A fever will be present secondary to the body’s immune response against the infectious complications of pancreatitis.
4. 	If biliary tract obstruction is the cause of the pancreatitis, jaundice may be observed. 
5.	In severe hemorrhagic cases, hemodynamic instability and shock may occur.
C. 	Management
1. 	General treatment of pancreatitis includes palliative care such as supplemental oxygen administration, IV placement, and ECG monitoring. 
2. 	Fluid replacement is a priority in patients exhibiting signs and symptoms of hypovolemia. 
3. 	Fluid output should be monitored during hydration therapy and can be facilitated by a Foley catheter placement.
4. 	NG tube placement can relieve gastric distention. 
5. 	Pain management is necessary and may take the form of IV narcotics or patient-controlled analgesia devices. 


VIII. Urinary System Conditions
	Time: 23 Minutes
	Slides: 91–105
	Lecture/Discussion
A. 	Acute renal failure (ARF)
1. 	Epidemiology and pathophysiology
a.	ARF happens when decreases in renal perfusion pressure disrupt the elimination of waste from the bloodstream by lowering the GFR.
b. 	ARF is classified in terms of its etiology as prerenal, intrarenal, or postrenal. 
i. 	Prerenal ARF is the most common cause, implicated in two thirds of cases. 
ii. 	Intrarenal ARF is classified as a structural injury to the kidney itself. 
iii. 	Postrenal ARF occurs when urine flow distal to the nephrons becomes obstructed. 		 
2. 	Assessment
a. 	Signs of ARF include abnormalities in urine production. 
b. 	Oliguria is the most common abnormality, although an increase in urine output can occur if the nephron urine concentration mechanisms become ineffective. 
c. 	Lower back pain may be present in patients with ARF caused by infection or obstruction.
3. 	Management
a. 	Management focuses on increasing the GFR.
b. 	Renal replacement therapy (RRT) is a frequently used treatment for ARF that has not responded to prior less invasive methods of treatment. 
c. 	The modality of choice remains controversial, and options include intermittent hemodialysis (IHD), continuous venovenous hemofiltration, and peritoneal dialysis (PD).
B. 	Chronic renal failure (CRF)
1. 	Epidemiology and pathophysiology
a. 	CRF is a gradual decrease in renal function over time. 
i. 	The hallmark of CRF is an irreversible destruction of nephrons brought about by diabetes mellitus, hypertension, and chronic infections.
b. 	Over time, CRF progresses to end-stage renal disease (ESRD), after which dialysis is needed to maintain adequate renal function. 
2. 	Assessment
a. 	Signs and symptoms 
i. 	Many of the symptoms encountered in ARF are then seen, such as azotemia and electrolyte imbalances. 
ii. 	Congestive heart failure and edema 
iii. 	Anemia, resulting in chronic fatigue 
iv. 	Hyperparathyroidism 
v. 	Metabolic acidosis
vi. 	Uremia 				
vii. 	Jaundice 
3. 	Management
a. 	Once CRF is recognized, treatment focuses on slowing the progression. 	
b. 	Peritoneal dialysis (PD) and hemodialysis (HD) are used for long-term maintenance of renal function. 
c. 	At times the CCTP may encounter dialysis patients who require IV access or even discontinuation of ongoing dialysis as a result of complications during transport. 
d. 	Some complications can be treated during dialysis, whereas others may become so severe that dialysis must be discontinued.
e. 	Maintenance doses of many drugs for patients on dialysis may need to be reduced, although the loading doses of drugs that would be given prehospitally do not need to be changed.
C. 	Urinary tract infections (UTIs)
1. 	Bacterial flora that live symbiotically in the GI system can cause damage when introduced into the urinary system. 
2. 	UTIs usually begin in the urethra. 
3.	The incidence of UTIs in females is higher than in males.
4. 	Patients with impaired urination from an obstruction or nervous system disruption are predisposed to UTIs.
5. 	Patients with bladder catheters are also at a high risk for infection. 
6. 	Lower UTIs include infections of the prostate, urethra, and bladder, with the latter two infections known as urethritis and cystitis, respectively. 
7. 	As many as 90% of infections are caused by Escherichia coli bacteria.
8. 	Inflammation secondary to the infection causes a burning pain exacerbated by urination, accompanied by foul-smelling urine. 
9. 	Pyelonephritis symptoms are more significant and include fever, chills, lower back pain, and nausea with vomiting. 
10. 	The majority of UTIs are treated successfully with antibiotics. 
D. 	Testicular torsion
1. 	Testicular torsion is a condition in which one or both of the testes rotate to the point of occluding their blood supply.
2. 	This condition is extremely painful, and immediate surgical intervention is required to salvage the testis, as necrosis will set in within 12 to 24 hours. 
3. 	Patients will occasionally present with nausea, vomiting, and abdominal pain along with testicular pain. 
E. 	Penile fracture
1. 	This is the result of direct blunt trauma to the penis during an erection. 
2. 	This event most commonly occurs during sexual intercourse, with a cracking or popping noise being heard at the time of injury, along with the development of moderate to severe pain. 
3. 	The penis will appear swollen and deformed by hematoma formation. 
4. 	Urethral involvement is observed in some cases and should be considered if hematuria exists.
5. 	Reconstructive surgery is required. 
F. 	Priapism
1. 	Priapism is a prolonged erection of the penis that can be painful and damaging to tissues in the immediate area. 
2. 	Arterial high-flow priapism typically occurs secondary to penile injury, with vessel spasms or clot formation inhibiting blood return. 
3. 	Veno-occlusive priapism, the more painful of the two conditions, is most often seen in patients with sickle cell anemia and with certain medication use. 
4. 	Initial treatment is application of a cold pack followed by administration of either a smooth-muscle relaxant or vasoconstrictive medication. 
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A. 	Feeding tubes
1. 	Enteral nutrition
a. 	The largest obstacle to food intake in the incapacitated patient is the inability to swallow.
b. 	This can be circumvented by placement of a simple NG tube in short-term situations.
c. 	For longer-term situations, a gastrostomy tube (G tube) can be inserted.  
d. 	Aspiration is the most common complication from a feeding tube insertion. 	
e. 	Bleeding may occur at the insertion site if the tube is pulled on or traumatically removed. 
f. 	There is also a risk of infection around the insertion site, which may be observed as a reddening or swelling in the immediate vicinity. 
2. 	Total parenteral nutrition (TPN)
a. 	Total parenteral nutrition is an alternative feeding method used when the GI tract is not functioning adequately. 
b. 	During TPN, all required nutrients are administered intravenously to the patient. 
c. 	Patients receiving TPN are at high risk for an air embolus and thrombosis. 
d. 	An air embolus is most likely to occur during line changing or an unexpected disruption. 
e. 	Continuous monitoring for metabolic abnormalities and electrolyte imbalances must be done on the patient receiving TPN.
3. 	Urinary catheters
a. 	Types of urinary catheters
i. 	Straight catheters are designed for temporary use and can be self-inserted by the patient. 
ii. 	Indwelling catheters, also known as Foley catheters, are used as a more permanent solution to urine retention or incontinence.
iii. 	External condom catheters can be used for males. 
b. 	Complications of urinary catheters
i. 	Common complications include clogging, infection, pain, leakage, and dislodgement. 
ii. 	Dislodgement is the largest concern during transport. 
iii. 	Dislodgement and leakage are corrected by replacing the catheter into the bladder.
4. 	Skill Drill 16-3: Placing a female urinary catheter
a. 	Equipment
i. 	Disposable sterile bladder catheter kit
ii. 	Water-soluble lubricant
iii. 	Drapes
iv. 	Cleansing solution
v. 	Sterile gloves
vi. 	Prefilled syringe containing sterile water
vii. 	Correct size urinary catheter
viii. Clamp
ix. 	Connecting tubing
x. 	Collecting bag
b. 	Indications
i. 	Drainage of the urinary bladder to precisely measure urine output
ii.	Incontinence
iii.	Acting as an adjunct to diuretic therapy
c. 	Contraindications
i. 	Blood at the meatus (opening) of a trauma patient
ii.	A history of urethral stricture (narrowing)
d. 	Procedure
i. 	Place the patient in the supine position, with hips flexed and abducted.
ii. 	Using a sterile technique, open the kit and prepare the equipment.
iii. 	Test the balloon on the indwelling catheter by injecting it with sterile water or saline.
iv. 	Lubricate the catheter.
v. 	Cleanse the sides of the labia and meatus with a chlorhexidine 2% solution.
vi. 	Insert the catheter into the meatus gently until urine flow begins.
vii. 	Fill the fluid retention balloon until secure.
viii.	Connect the open end of the catheter to the drainage tube and collection bag.
ix. 	Secure the catheter to the patient’s leg with tape.
5. 	Skill Drill 16-4: Placing a male urinary catheter		
a. 	Procedure
i. 	Place the patient in the supine position.
ii. 	Using a sterile technique, open the kit and prepare the equipment.
iii. 	Lubricate the catheter.
iv. 	Cleanse the penis from head to base.
v. 	Insert the catheter gently until urine flow begins.
vi. 	Once urine is observed, gently advance the catheter an additional 2” to 3”.
vii. 	Fill the fluid retention balloon until secure.
viii. Connect the open end of the catheter to the drainage tube and collection bag.
ix. 	Secure the catheter to the patient’s leg with tape.
B. 	Ostomies
1. 	Introduction
a. 	An ostomy is a surgically created opening of the GI tract through the abdomen that allows for waste removal. 
b. 	The ostomy may originate in the ileum of the small intestine (ileostomy) or anywhere in the large intestine (colostomy).
c. 	Urostomies may be created to drain urine directly from the urinary tract.		
d.	Indications for an ostomy include bowel injury or disease, bladder injury or disease, and congenital anomalies.
e. 	The patient with an ostomy should be monitored for signs of tissue necrosis and infection.
f. 	Normal assessment findings for a patient with an ostomy include a pain-free insertion site free of redness or swelling.
g. 	Detachment or prolapse of intestinal tissue from the stoma may require bleeding control and occlusive dressings as well as surgical reconstruction.
h. 	Always ask the patient if the ostomy is functioning normally, without either leakage or obstruction.
2. 	Equipment
a. 	Stoma measuring guide or pattern
b. 	Scissors
c. 	New pouch
d. 	Soft wash cloth
e. 	Soap and water
f. 	Razor for shaving hair on abdomen
g. 	Biohazard bag for soiled pouch
3. 	Skill Drill: 16-5: Emptying an ostomy pouch
a. 	Remove the clamp that keeps the pouch closed
b. 	If the patient is supine, lift the pouch and position the opening over a waste collection container. 
c. 	Slide your fingers down the outside of the pouch to squeeze the contents out of the pouch.
d. 	Clean the inside of the pouch opening with a piece of toilet paper.
e. 	Rinse out the pouch with room-temperature water using a rubber ear (bulb) syringe.
f. 	Put the clamp back onto the pouch to close it.	
4. 	Skill Drill 16-6: Replacing an ostomy pouch
a. 	Trace the correct opening onto the skin barrier of the new pouch, then cut out the opening you traced.
b. 	Empty the pouch the patient is wearing.
c. 	Remove the pouch by pushing down on the abdomen with the fingers of one hand and peel off the pouch with the other hand.
d. 	Remove the clamp from the old pouch.
e. 	Dispose of the old pouch.
f. 	Wash and dry thoroughly around the stoma with mild soap and warm water.
g. 	Center the new pouch opening over the stoma.
h. 	Press the skin barrier wafer onto the abdomen.
i. 	Put the clamp from the old pouch onto the opening of the new pouch.
5. 	Specific drainage tubes
a. 	Jackson-Pratt drains are inserted to remove postoperative buildups of fluid and blood in the abdominal cavity.
b. 	The drain is controlled by the patient, who squeezes a bulb to induce suction. 	
c. 	Similar surgical drainage tubes include the Hemovac and Davol drains. 
d. 	During liver transplant surgery, a T tube is placed to monitor bile drainage from the gallbladder. 
C. 	In-flight considerations for maintenance tubes
1. 	Gas volume increases proportionally to the decrease in pressure, which could lead to distention of drainage devices. 
2. 	Excess air should be vented from any drainage bag prior to flight. 
3. 	Further venting may be required during transport. 
4. 	Be sure to unclamp any feeding or drainage catheters prior to departure.
5. 	Air transport should be postponed or avoided for any patient with a bowel obstruction.
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A. 	Introduction
1. 	Acid-base status is tightly controlled by numerous organs, receptors, and buffer systems. 
2. 	Dysfunction of any kind will compromise cell, tissue, and organ function. 
B. 	Acid-base physiology
1. 	Hydrogen ions (H+) are single protons released from a hydrogen atom that become an acid when placed in solution. 
2. 	A base (also basic or alkaline) substance has the ability to accept a free H+. 
3. 	The relationship of acids to bases within the body is the pH value that represents the concentration of free H+ present.
4. 	The normal extracellular fluid pH ranges from 7.36 to 7.44 or 7.3 to 7.5. 
5. 	As the free H+ concentration increases, the pH value decreases (acidosis).
6. 	As the free H+ concentration decreases, the pH value increases (alkalosis). 
7. 	Cell protein activity becomes impaired when the pH falls out of the normal range. 
8. 	Cell death begins to occur when the pH falls below 6.8 or increases above 7.8.
C. 	Intrinsic regulation of acid/base
1. 	Chemical buffer systems
a. 	The human body uses several buffer systems to mitigate the effects of fluctuations of acids and bases. 
b. 	Any substance that can alternately bind or release H+ is a buffer. 
c. 	The bicarbonate–carbonic acid buffer system operates in the lungs and kidneys and is the principal extracellular buffer system. 
d. 	The phosphate buffer system operates in the renal tubules and intracellular fluids and allows small pH changes following large variations in the presence of free H+. 
e. 	Hemoglobin, certain bone tissues, and other proteins also act as chemical buffers by absorbing or releasing free H+.
2. 	Respiratory influence on pH
a. 	Carbon dioxide is a major determinant of acid-base status. 
b. 	The concentration of CO2 is directly related to H+ concentration and inversely related to extracellular fluid pH. 
c. 	In acidic states, alveolar ventilation is automatically increased, resulting in decreased H+ concentrations (and increased pH). 
d. 	Any increase in alveolar ventilation above baseline will raise the pH and decrease the concentration of free H+. 
3. 	Renal influence on pH
a. 	The kidneys provide the body’s last line of defense against the effects of large quantities of acids or bases. 
b. 	To compensate for metabolic or respiratory alkalosis, the kidneys allow HCO3− to be excreted into the urine. 
c. 	In acidic states, the kidneys have three primary mechanisms.
i. 	Kidneys directly excrete H+ into the urine when excess H+ ions are present. 
ii. 	Kidneys can reabsorb previously filtered HCO3− and return it into circulation, which binds with excess H+ and corrects all or part of the acidosis. 
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A. 	Unpressurized or underpressurized aircraft place GI/GU patients at increased risk for complications during transport. 
B. 	Prolonged exposure to altitude will alter urinary pH. 
C. 	A catheter eliminates the need for patients to void during transport, permits assessment of fluid volume, and prevents complications from urinary retention. 
D. 	Gases from abdominal surgery, bowel obstruction, and abdominal trauma will expand as cabin altitude increases.
E. 	Patients should have an NG or OG tube placed prior to any increase in cabin altitude. 
F. 	Once these tubes are in place, they should be either vented to ambient air or connected to suction for transport. 
G. 	Colostomy patients should have their devices monitored for excessive amounts of gas and either emptied or changed when this occurs. 


