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Chapter 36
Abdominal and Genitourinary Trauma
Unit Summary
Upon completion of this chapter and related course assignments, students will be able to integrate assessment findings with principles of epidemiology and pathophysiology to formulate a field impression to implement a comphrensive treatment/disposition plan for a patient with abdominal trauma. Students will be able to describe the anatomy and physiology of the abdomen. Students will be able to identify the vascular structures contained in the abdomen. Students will be able to identify and describe the solid and hollow organs contained in the abdomen. Students will be able to describe the anatomy and physiology of the female and male genitourinary systems. Students will be able to define and discuss open and closed abdominal injuries, providing examples of the mechanisms of injury that are likely to cause these type of injuries. Students will be able to explain the assessment of a patient who has experienced an abdominal or genitourinary injury. Students will also be able to describe the emergency medical care of a patient who has sustained an open or closed abdominal injury.
National EMS Education Standard Competencies

Trauma
Integrates assessment findings with principles of epidemiology and pathophysiology to formulate a field impression to implement a comprehensive treatment/disposition plan for an acutely injured patient.
Abdominal and Genitourinary Trauma

Recognition and management of

•  Blunt versus penetrating mechanisms (pp 1734–1737, 1741–1742)

•  Evisceration (pp 1739–1740, 1741)

•  Impaled object (pp 1741–1742)

Pathophysiology, assessment, and management of

•  Solid and hollow organ injuries (pp 1742–1743)

•  Blunt versus penetrating mechanisms (pp 1734–1737, 1741–1742)

•  Evisceration (pp 1739–1740, 1741)

•  Injuries to the external genitalia (pp 1746–1747)

•  Vaginal bleeding due to trauma (see chapter, Gynecologic Emergencies) (pp 1746–1747)

•  Sexual assault (see chapter, Gynecologic Emergencies) (pp 1746–1747)

•  Vascular injury (pp 1743–1744)

•  Retroperitoneal injuries (p 1743)
 Knowledge Objectives

1. Describe the anatomy and physiology of the abdomen, including an explanation of abdominal quadrants and boundaries. (pp 1728–1734)
2. List the vascular structures contained in the abdomen. (pp 1730–1731)
3. Discuss the solid and hollow organs of the abdomen. (pp 1730–1731)
4. Describe the anatomy and physiology of the female and male genitourinary systems, and distinguish between hollow and solid organs. (pp 1731–1732)
5. Define and discuss closed abdominal injuries, providing examples of the mechanisms of injury that are likely to cause this type of trauma in a patient. (p 1734)
6. Define and discuss open abdominal injuries, including ways to distinguish low-velocity, medium-velocity, and high-velocity injuries, and provide examples of the mechanisms of injury that would cause each. (pp 1734–1735)
7. Discuss the assessment of a patient who has experienced an abdominal or genitourinary injury. (pp 1737–1741)
8. Discuss special considerations related to patient privacy when assessing a patient with a genitourinary injury. (pp 1737–1738)
9. Discuss the emergency medical care of a patient who has sustained a closed abdominal injury. (pp 1741–1742)
10. Discuss the emergency medical care of a patient who has sustained an open abdominal injury, including penetrating injuries and abdominal evisceration. (pp 1741–1742)
11. Describe the different ways solid organs of the abdomen, including the liver, spleen, pancreas, and diaphragm can be injured, and list the signs and symptoms a patient might exhibit depending on the organ(s) involved. (pp 1742–1743)
12. Describe the different ways hollow organs of the abdomen, including the small intestine, large intestine, and stomach can be injured, and list the signs and symptoms a patient might exhibit depending on the organ involved. (p 1743)
13. Describe how retroperitoneal injuries can occur, and the signs and symptoms associated with these. (p 1743)
14. Discuss abdominal vascular injuries, and the signs and symptoms associated with these. (pp 1743–1744)
15. Describe duodenal injury, and the signs and symptoms associated with it. (p 1744)
16. Discuss the types of traumatic injuries that may be sustained by the organs of the male and female genitourinary systems, including the kidneys, urinary bladder, ureters, urethra, and internal and external genitalia. (pp 1744–1747)
17. Discuss the assessment and emergency medical care of a patient who has sustained a genitourinary injury related to the kidneys, urinary bladder, ureters, urethra, and internal and external genitalia. (pp 1745–1747)

Skills Objectives

1. Demonstrate proper emergency medical care of a patient who has experienced a blunt abdominal injury. (pp 1741–1742)
2. Demonstrate proper emergency medical care of a patient who has a penetrating abdominal injury with an impaled object. (pp 1741–1742)
3. Demonstrate how to apply a dressing to an abdominal evisceration wound. (p 1741)

Readings and Preparation

• Review all instructional materials including Chapter 36 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.
• Consider reading the following articles ahead of time and summarizing them for students or using them for further discussion of abdominal and genitourinary trauma.
· “Blunt Abdominal Trauma” by J. Udeani: http://emedicine.medscape.com/article/1980980-overview
· “Penetrating Abdominal Trauma” by P. Offner: http://emedicine.medscape.com/article/2036859-overview 

· “Lower Genitourinary Trauma” by I. Dandan: http://emedicine.medscape.com/article/828251-overview#a0104
· “Upper Genitourinary Trauma” by I. Dandan: http://emedicine.medscape.com/article/828154-overview 
Support Materials

• Lecture PowerPoint presentation

• Case Study PowerPoint presentation
Enhancements

• Direct students to visit the companion website to Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, at http://www.paramedic.emszone.com for online activities.
• Invite an emergency room physician to discuss assessment and management of abdominal trauma.

Content connections: Remind students that not all patients with abdominal injuries will present with an abnormal abdominal exam. Depending on the severity of the injury(ies), clinical signs and symptoms may not present for minutes or hours. Students must remember that the abdomen has a great deal of room to accommodate significant blood loss which means abdominal distension is a late finding. Clinical signs of shock such as hypotension, tachycardia, and confusion may not manifest until the patient has lost more than 40% of their circulating blood volume. Careful attention to body positioning and guarding of the abdomen can provide vital clues to the patient’s overall condition.
Teaching Tips

Fill various sized containers, such as soft drink bottles, to demonstrate the amount of blood volume that could be lost prior to seeing physical signs of abdominal hemorrhage.

Unit Activities

Writing activities: Assign each student one of the abdominal injuries discussed in the chapter. Have them research and write a paper discussing recent trends for assessing and managing the injury, including the FAST ultrasound and telemedicine.
Student presentations: Have the students present the findings of their research to the class.

Group activities: Divide the class into two groups and have them debate the pros and cons of using  the FAST ultrasound in the field.
Visual thinking: Add photos or video clips to the presentation to provide further illustration of abdominal and genitourinary injuries, associated pathophysiology, and proper management.

Pre-Lecture 

You are the Medic
 “You are the Medic” is a progressive case study that encourages critical-thinking skills.
Instructor Directions

Direct students to read the “You are the Medic” scenario found throughout Chapter 36.

•
You may wish to assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions and the Patient Care Report.

•
You may also use this as an individual activity and ask students to turn in their comments on a separate piece of paper.

Lecture
I. Introduction

A.
The abdominal cavity is the largest cavity in the body, extending from the diaphragm to the pelvis.

1.
Management to this area can be challenging.
a.
The presentation of conditions can widely vary.

b.
Injuries can be life threatening.

i.
Patient assessment should be rapid.

2.
The abdominal cavity contains several vital organ systems.

a.
These organ systems are vulnerable to trauma because of:

i.
Location

ii.
Lack of protective structures from skeletal system

b.
Trauma may be caused by blunt or penetrating force.

i.
Ranges from minor single-system injuries to complicated multisystem injuries

c.
Should trauma occur, damage can be decreased by factors such as:

i.
An empty bladder 

ii.
Toned abdominal muscles

B.
Assessment and interventions of abdominal injuries should be performed quickly and cautiously.
1.
Delays can have disastrous consequences.

2.
Assessment can be difficult if: 

a.
Other system injuries have changed a patient’s mental status and sensation.

b.
The patient is intoxicated.

c.
The patient has used illicit drugs.

d.
The patient has an injury to the brain or spinal cord.

e.
The patient has sustained injuries to an adjacent structure.

3.
Blunt abdominal trauma is the leading cause of morbidity and mortality in all age groups.

a.
There has been a recent effort to reduce this.

i.
Education of prehospital providers in recognizing the need for rapid transport

ii.
Advances in hospital care

(a)
Improved diagnostic care

(b)
Surgical techniques

(c)
Postoperative care

iii.
Trauma system development

C.
Trauma to the genitourinary (GU) system can be a result of blunt or penetrating trauma.
1.
Found in 10-20% of major trauma patients and 2-5% of all trauma patients

2.
Eighty percent of GU injuries involve the kidneys.

3.
Consider trauma to the GU system when injuries involve:

a.
Lower rib cage

b.
Abdomen

c.
Pelvis

d.
Upper legs

D.
Your field account is the only source of information for physicians and surgeons to understand the events and mechanism that led to the trauma. 
1.
Critical in visualizing and searching for injuries that may not be apparent

II. Anatomy and Physiology

A.
Anatomic regions

1.
Knowing the anatomic boundaries of the abdomen is critical when looking for potential injury patterns.

a.
Abdominal cavity extends from the diaphragm to the pelvic brim

i.
Diaphragm: dome-shaped muscle separating the thoracic cavity from the abdomen

ii.
Pelvic brim: stretches from the intervertebral disks to the pubic system

b.
Divided into three sections:

i.
Anterior abdomen

ii.
Flanks

iii.
Posterior abdomen (back)

c.
The outer boundary is the abdominal wall on the front of the body and the peritoneal surface on the back of the body.

i.
The abdomen extends into the lower thorax.

d.
The anterior abdomen is under the diaphragm and is enclosed by the lower ribs.

i.
The abdomen extends: 

(a)
Inferiorly from the nipples to the inguinal ligaments and symphysis pubis 

(b)
Laterally to the anterior of the axillary line

e.
Flanks: regions between the anterior and posterior axillary lines 

f.
Back: extends posteriorly between the posterior axillary lines

g.
The flanks and the back are protected by thick abdominal wall muscles.

2.
The quadrant system is used to describe a location in the abdomen.

a.
A large “+” sign with the center on the umbilicus (navel) 

i.
Vertical axis extends from the pubic symphysis to the xiphoid process 

ii.
Horizontal axis extends to both flanks

b.
Four regions are: 

i.
Right upper quadrant (RUQ)

ii.
Right lower quadrant (RLQ)

iii.
Left lower quadrant (LLQ)

iv.
Left upper quadrant (LUQ)

c.
Periumbilical area: Area around the navel

3.
Peritoneum: Membrane that lines the abdominal cavity

4.
Mesentery: Membranous double fold of tissue in the abdomen

a.
Attaches organs to the body wall 

5.
The internal abdomen is divided into three regions:

a.
Peritoneal space

i.
Upper peritoneal cavity (thoracoabdominal component of the abdomen) 

(a)
Covered by the lower part of the thorax

(b)
Contains:

(1)
Diaphragm

(2)
Liver

(3)
Spleen

(4)
Stomach

(5)
Gallbladder

(6)
Transverse colon

ii.
Lower peritoneal cavity 

(a)
Contains: 

(1)
Small bowel

(2)
Sigmoid colon

(3)
Parts of the descending and ascending colon

(4)
Internal reproductive organs (in women)

b.
Retroperitoneal space 

i.
Posterior to the peritoneal lining

ii.
Contains: 

(a)
Abdominal aorta

(b)
Inferior vena cava

(c)
Pancreas

(d)
Kidneys

(e)
Uterus

(f)
Most of the duodenum and posterior aspects of the descending and ascending colon

(g)
Retroperitoneal components of the pelvic cavity

c.
Pelvis

i.
Contains:

(a)
Rectum

(b)
Uterus

(c)
Bladder

(d)
Iliac vessels

(e)
Pelvic vascular plexus

(f)
Major vascular structures

(g)
Pelvic skeletal structures

(h)
Reproductive organs 

B.
Abdominal organs and vital vessels
1.
The abdomen contains many organs, including those that belong to many organ systems. 

a.
The solid organs of the abdomen include:

i.
Liver

ii.
Spleen

iii.
Pancreas

iv.
Kidneys

b.
The hollow organs of the abdomen include:

i.
Stomach

ii.
Gallbladder

iii.
Urinary bladder

iv.
Small and large intestines

c.
The abdomen includes many vital vessels including:

i.
Abdominal aorta

ii.
Superior and inferior mesenteries

iii.
Renal artery

iv.
Gonadal arteries

v.
Gastric artery

vi.
Splenic artery

vii.
Hepatic artery

viii.
Iliac arteries

ix.
Hepatic portal system

x.
Inferior venae cavae

2.
Solid organs

a.
The liver is the largest organ in the abdomen.

i.
Lies in the right upper quadrant

(a)
Superior and anterior to the gallbladder and the hepatic and cystic ducts

(b)
Superior to the stomach

ii.
Has a significant blood supply provided by the hepatic artery and the hepatic-portal vein

(a)
It contains 13% of the body’s blood supply.

(b)
Hemorrhage is difficult to control even in surgery.

(c)
Blood transfusion is often required with injuries to the liver.

iii.
Functions include:

(a)
Detoxifying the blood by removing drugs and other poisonous substances

(b)
Processing hemoglobin before it is stored or used

(c)
Regulating blood clotting

(d)
Producing immune factors and removing bacteria from the bloodstream

(e)
Regulating fat by producing: 

(1)
Bile

(2)
Cholesterol

(3)
Proteins that carry fats through the body into the small intestine

b.
The spleen is a highly vascular organ. 

i.
Lies in the left upper quadrant

(a)
Behind the stomach and under the diaphragm

(b)
Partially protected by the left lower rib cage 

ii.
Shaped like a catcher’s mitt

(a)
5” long, 3” wide and 1.5” thick

(b)
Average weight is 6 oz.

iii.
Functions include filtering and storing blood

(a)
Malformed, old, or damaged red blood cells are filtered out. 

(b)
Iron is stored until it is retuned to the bone marrow. 

(c)
If the body needs extra blood, the spleen provides it to the circulatory system.

iv.
Detects pathogenic organisms and produces lymphocytes that produce antibodies to weaken or kill bacteria

c.
The pancreas is located in the retroperitoneal space under the liver and behind the stomach.

i.
Acinar cells are the exocrine cells of the pancreas.

(a)
Produce and secrete enzymes into the duodenum that aid in digestion 

ii.
Secretes insulin from the islets of Langerhans 

(a)
Responsible for helping glucose enter the cells

3.
Hollow organs

a.
The stomach is an intraperitoneal organ.

i.
Lies in the upper left quadrant and epigastric region

ii.
Concave (lesser curvature) on its right side and convex (greater curvature) on its left side

iii.
The uppermost part is called the fundus.

(a)
Adapts to varying amounts of food

(b)
Gas bubbles rise here 

iv.
The largest part is the body.

(a)
Stores ingested food and liquid

v.
The lower part is the antrum.

(a)
Somewhat funnel-shaped

(b)
Empties into the duodenum

vi.
Three layers of the stomach wall:

(a)
External layer, known as the longitudinal muscle

(1)
Continuous with the longitudinal muscle of the esophagus

(b)
Middle layer, known as the circular layer

(1)
Strongest layer 

(2)
Completely covers the stomach.

(3)
Becomes thicker to form the pyloric sphincter

(c)
Inner layer, known as the oblique layer

(1)
Strongest in the fundus region

(2)
Becomes progressively weaker toward the pylorus

vii.
Blood is supplied from the celiac trunk that branches from the aorta.

viii.
Blood is returned via the portal vein

ix.
Nerves are provided by the sympathetic and parasympathetic divisions of the autonomic nervous system.

x.
Contains acid to assist in digestion

(a)
Composed of water, hydrochloric acid, organic substances, and electrolytes

b.
The gallbladder is a saclike organ on the lower surface of the liver.

i.
Acts as a reservoir for bile

(a)
Stores 50 mL until it is released through the cystic duct into the duodenum 

c.
The small and large intestines run from the end of the stomach to the anus.

i.
The majority are located in the intraperitoneal area.

ii.
They digest and absorb water and nutrients.

d.
The first part of the small intestine is called the duodenum.

i.
It is retroperitoneal. 

ii.
9 to 11” long 

iii.
Forms a C-shaped curve around the head of the pancreas

iv.
Pylorus: Circumferential muscle at the end of the stomach

(a)
Acts as a valve between the stomach and the duodenum

v.
Cecum: Pouch at the junction of the small and large intestine

e.
The large intestine is also called the colon.

i.
Receives approximately 10 L of water per day.

(a)
95% of this is reabsorbed.

ii.
Absorbs sodium and other ions

iii.
Excretes other metallic ions into wastes

iv.
If water is not absorbed, diarrhea can result.

v.
The intestines absorb vitamin K produced by colon bacteria.

vi.
The last 20 cm is the rectum.

(a)
Stool passes through and out of the body through the anus.

(b)
Feces are approximately 75% water and 25% solids.

C.
Organs of the genitourinary system

1.
The abdomen contains organs of the urinary system.

a.
Kidneys are located in the retroperitoneal space. 

i.
Filter blood 

ii.
Excrete body wastes in the form of urine

b.
Urinary bladder: Hollow, muscular sac situated in the pelvis

i.
Stores urine until excreted

c.
Ureters: Thick-walled, hollow tubes that carry urine from the kidneys to the urinary bladder.

2.
The abdomen contains organs of the reproductive system.

a.
The female reproductive system contains:

i.
Uterus: Pear-shaped organ in the midline of the lower abdomen 

(a)
Allows the implantation, growth, and nourishment of a fetus during pregnancy

ii.
Ovaries: Female reproductive organs

(a)
Located on each side of the lower abdominal quadrants 

(b)
Produce precursors to mature eggs

(c)
Produce hormones that regulate female reproductive function

(d)
Can be injured from crushing and compression forces, and shearing injuries 

b.
The male reproductive system contains: 

i.
Penis: Male reproductive organ

ii.
Testes (testicles)

(a)
Produce sperm and secrete male hormones

(b)
Have two layers of covering 

(1)
Tunica albuginea

(2)
Tunica vaginalis

(c)
Held outside the body in the scrotal sac

(d)
Can be retracted by the cremaster muscles

D.
The diaphragm
1.
Dome-shaped muscle that separates the thoracic cavity from the abdominal cavity

a.
Curves from its point of attachment in the flanks

b.
Peaks in the center at the 4th intercostal space

E.
Physiology
1.
Some abdominal trauma can cause shock due to blood loss.

a.
These internal locations include: 

i.
Abdomen

ii.
Retroperitoneal space

iii.
Muscle compartments of the proximal lower extremities

b.
Bleeding may produce few signs and symptoms.

c.
Patient’s vital signs and physical exam may not indicate the extent of bleeding.

2.
Organs most frequently injured after sustaining blunt trauma include:

a.
Spleen (50% of cases) 

b.
Liver (40% of cases) 

i.
Also frequently injured in penetrating trauma due to its size.

3.
If a patient has unexplained symptoms of shock, suspect abdominal trauma.

4.
Hollow organs are more resilient to blunt trauma.

a.
Less likely to be injured unless they are full

b.
When full, they are likely to be injured and burst.

i.
May cause toxins to be released into the abdominal cavity

c.
Spillage of hollow organs can cause peritonitis.

i.
An inflammation of the lining of the abdomen (peritoneum)

ii.
Life threatening

iii.
Two types:

(a)
Chemical peritonitis may have a sudden onset.

(b)
Bacterial peritonitis may develop slowly over several hours.

iv.
Can also be classified as primary or secondary

(a)
Primary peritonitis occurs when infection travels from the blood or lymph nodes into the peritoneum.

(b)
Secondary peritonitis occurs when infection travels from the gastrointestinal or biliary tract into the peritoneum.

(1)
More common

5.
It is important to have a high index of suspicion and to understand the mechanism of injury (MOI) your trauma patient was exposed to.

III. Mechanism of Injury

A.
Trauma is the leading cause of death in patients ages 1 to 44 years.
1.
About 80% of all significant traumas involve the abdomen.

2.
Unrecognized abdominal trauma is the leading cause of unexpected deaths.

B.
Blunt trauma
1.
Two thirds of all abdominal injuries involve blunt trauma.

a.
Most occur during motor vehicle crashes.

b.
A direct blow to the abdomen can cause compression and crushing injuries.

i.
Can deform solid organs and cause hollow organs to rupture

c.
Blunt trauma results from compression or deceleration forces, leading to a closed abdominal injury.

i.
Soft-tissue damage occurs inside the body, but the skin remains intact.

2.
When assessing the abdominal region in a patient who has received blunt trauma, consider three common MOIs:

a.
Shearing

i.
Can be caused by rapid deceleration in a vehicle crash or fall

ii.
Internal organs continue their forward motion, causing hollow, solid, and visceral organs and vascular structures to tear.

(a)
Especially at their points of attachment to the abdominal wall

iii.
Organs prone to shearing or tearing include:

(a)
Liver

(b)
Kidneys

(c)
Small and large intestines

(d)
Spleen

iv.
Known as third collision in motor vehicle collisions

v.
Consider abdominal bleeding if the patient reports abdominal pain and you note rigidity.

vi.
Other signs to consider intra-abdominal bleeding:

(a)
Referred shoulder pain

(b)
Unexplained hypotension

(c)
Multiple traumas present

b.
Crushing 

i.
Result of external factors at time of impact

ii.
Occurs when abdominal contents are crushed between the anterior abdominal wall and the spinal column

iii.
Solid organs are at the greatest risk:

(a)
Kidneys

(b)
Liver

(c)
Spleen

iv.
Crushing forces come from direct strikes with objects or from falling objects.

(a)
Dashboard

(b)
Front hood of a car

(c)
Improperly attached or incorrectly worn restraining device 

(d)
Steering wheel

c.
Compression

i.
Can result from a direct blow or external compression from a fixed object

ii.
Forces will deform hollow organs.

iii.
Increases pressure within the abdominal cavity

(a)
Can rupture the small intestine or diaphragm 

(1)
Can lead to uncontrollable hemorrhage and peritonitis

C.
Penetrating trauma
1.
Results most commonly from low-velocity gunshot or stab wounds.

a.
Results in tissue damage by lacerating or cutting

b.
Causes an open abdominal injury

i.
A break in the surface of the skin or mucous membrane exposes deeper tissue to potential contamination.

2.
Generally, gunshot wounds cause more injury than stab wounds.

a.
Bullets travel deep into the body and have more kinetic energy.

b.
Commonly involve injury to the small bowel, colon, liver, and vascular structures.

i.
The extent of the injury is less predictable than stab wound injuries.

(a)
Depends upon the weapon and bullet

3.
In penetrating trauma from stab wounds, the organs frequently injured include:

a.
Liver

b.
Small bowel

c.
Diaphragm

d.
Colon

4.
Damage from a penetrating injury is often a function of the energy that has been imparted. 

a.
Kinetic energy = Mass/2 X Velocity²
b.
Velocity delivered is divided into three levels:

i.
Low velocity (< 200 ft per second) 

(a)
Knife

(b)
ice pick

(c)
handgun

ii.
Medium velocity (200-2,000 ft per second) 

(a)
9-mm gun 

(b)
Shotgun

iii.
High-velocity (>2,000 ft per second) 

(a)
High-powered sporting rifle 

(b)
Military weapon

c.
Contributors to the extent of injury include: 

i.
Trajectory or direction the projectile traveled

ii.
Distance the projectile traveled 

iii.
Profile of the bullet 

D.
Motor-vehicle crashes
1.
There are five typical patterns of impact in a motor vehicle crash.

a.
These patterns are frontal, lateral, rear, rotational, and rollover.

b.
Each has the potential to cause significant injury to abdominal organs, except rear impact.

i.
Rear impact is less likely to cause injury if the patient has been restrained properly.

2.
Rollover impacts have the greatest potential for lethal injuries.

a.
Unrestrained occupants can change direction several times with an increased risk of ejection. 

b.
Occupants may collide with each other or the interior of the vehicle.

c.
Consider transporting the patient to a trauma center if one of the following is present:

i.
Ejection from any vehicle

ii.
Death of another patient in the vehicle

iii.
Falls greater than 15’ to 20’, or three times the patient’s height

iv.
Vehicle rollover with unrestrained driver or occupants

v.
High-speed vehicle crash (35 mph or greater)

vi.
Vehicle-pedestrian crash

vii.
Motorcycle crash

viii.
Penetrating wounds to the head, chest, or abdomen

3.
Seat belts can prevent injuries and save lives.

a.
Occasionally they can cause blunt trauma to the abdominal organs.

b.
Properly worn seat belts lie below the anterior superior iliac spines of the pelvis and against the hip joints.

i.
Seat belts that are too high can squeeze abdominal organs or great vessels against the spine if the car quickly decelerates or stops.

E.
Motorcycle falls or crashes
1.
No structural protection exists in a motorcycle crash.

2.
The motorcyclist’s only protection is from protective devices worn by the driver.

a.
Helmets

b.
Abrasion-resistant or leather pants

c.
Gloves

d.
Jacket

e.
Boots 

3.
Helmets transmit any impact to the cervical spine, offering no protection for severe cervical injury.

4.
Consider transport to a trauma center with:

a.
Crashes at speeds greater than 20mph 

b.
Separation of the rider from the motorcycle

F.
Falls from heights
1.
When an adult falls from heights, the fall usually involves one of the following: 

a.
Criminal activity

b.
Attempted suicide

c.
Intoxication

2.
The position or orientation of the body will determine types of injuries and survivability.

a.
The forces of sudden deceleration can be dissipated by:

i.
The surface the person has fallen

ii.
The degree to which that surface can deform (plasticity) under the force 

b.
A fall produces acceleration downward at 9.8 m/sec2.

i.
A fall of 2 seconds creates a speed at impact of 20 m/sec

c.
Height plus stopping distance predict the magnitude of deceleration forces.

d.
Transport patients to a trauma center if falls are greater than 20 ft.

G.
Blast injuries

1.
Blast injuries are seen in:

a.
Military conflict
b.
Mines
c.
Shipyards
d.
Chemical plants
e.
Association with terrorist activities 
2.
Can generate fragments traveling at velocities of 4,500 fps.
3.
People who are injured in explosions may be injured by four mechanisms:

a.
Primary blast injuries

i.
Damage caused by the pressure wave 

ii.
Most injurious to gas-containing organs

(a)
Tympanic membrane is most vulnerable.

(1)
Can rupture if the pressure is more than 2 atmospheres

(b)
Lung tissue can develop contusion, edema, and rupture.

(c)
Pulmonary veins may rupture, resulting in air embolism or death.

(d)
Intraocular hemorrhage and retinal detachment are common.

b.
Secondary blast injuries

i.
Damage results from being struck by debris or fragments.

c.
Tertiary blast injuries

i.
The victim is propelled through the air and strikes another object.

d.
Quaternary blast injuries

i.
Burns 

ii.
Respiratory injury from inhaling hot gases or chemicals

iii.
Exacerbation of existing conditions, such as:

(a)
Asthma

(b)
Chronic obstructive pulmonary disease

(c)
Hypertension

(d)
Angina

(e)
Hyperglycemia

IV. General Pathophysiology

A.
Hemorrhage is a major concern in patients with abdominal trauma.
1.
It can occur when there is external or internal blood loss.

a.
Estimation of the volume of blood lost is difficult.

b.
Signs and symptoms will vary greatly and depend on:.

i.
Volume of blood lost 

ii.
Rate of loss.

2.
Increased hypovolemia results in initial agitation and confusion.

a.
The heart compensates by increasing the heart rate and stroke volume.


b.
Increased hypoperfusion causes the arteries to no longer be able to meet the increased demands.

i.
Leads to ischemia and heart failure

3.
Symptoms of cardiac dysfunction are exhibited by: 

a.
Chest pain

b.
Tachypnea with abnormal lung sounds

c.
Dysrhythmias

d.
Anaerobic metabolism and acidosis, if left untreated

4.
Injuries to organs can result in the spillage of their contents into the abdominal cavity.

a.
Can cause irritation of the nerve endings found in the fascia of surrounding tissues

b.
Inflammation will eventually result in localized pain.

i.
Pain is localized if contamination is confined.

ii.
Pain is generalized if the entire peritoneal cavity is involved.

V. Patient Assessment

A.
During an evaluation of the abdominal cavity, look for evidence of hemorrhage or spillage of bowel contents into the abdominal space.
1.
Have a high index of suspicion

a.
Intra-abdominal injuries are likely with trauma to the chest or abdomen. 

b.
Resuscitation priorities begin with providing adequate tissue perfusion and oxygen delivery.

2.
Evaluation of a patient must be systematic.

a.
Keep the entire patient in mind.

b.
Prioritize injuries accordingly.

c.
Hemoperitoneum: Collection of blood in the abdominal cavity

i.
About 20% of patients with hemoperitoneum have a benign abdominal exam on first assessment.

d.
Examine closely for: 

i.
Bruising

ii.
Road rash

iii.
Localized swelling

iv.
Lacerations

v.
Distention or pain

e.
Look for symptoms of shock not proportional to obvious external evidence or estimated blood loss.

f.
Retroperitoneal hemorrhage may be present because of:

i.
Damaged muscle

ii.
Lacerated or avulsed kidneys

iii.
Injuries to the vessels of the supporting mesentery

g.
All abdominal organs have a generous blood supply.

i.
Susceptible to significant bleeding 

ii.
Injuries can be fatal because of hemorrhage.

3.
When assessing a genitourinary injury, maintain professionalism at all times.
a.
Provide privacy for the patient.

b.
Look for blood on the patients undergarments.

c.
Only inspect the external genitalia if: 

i.
The patient reports pain. 

ii.
There are external signs of injury.

B.
Scene size-up

1.
Scene safety is priority before providing patient care.

2.
Penetrating or blunt trauma is caused by an external force.

a.
Possible causes include a gun, knife, or baseball bat.

b.
Some situations may be dangerous to the paramedic.

C.
Primary assessment

1.
Form a general impression.

a.
Note the manner in which the patient is lying.

b.
Body or abdominal organ movement irritates the inflamed peritoneum, causing more pain.

i.
Have the patient lie still, with knees drawn, breathing rapid and shallow breath.

c.
Patient may also contract abdominal muscles (guarding) because of pain.

d.
Quiet, still patients most likely have severe injuries.

2.
Airway and breathing

a.
Priorities of a primary assessment include:

i.
Mental status

ii.
Airway

iii.
Breathing

iv.
Circulation

v.
Prioritize the patient.

b.
Keep the airway clear of vomitus so it is not aspirated into the lungs.

i.
Especially in a patient who is unresponsive or has an altered level of consciousness

ii.
Turn the patient to one side.

iii.
Use spinal precautions if needed.

iv.
Clear material from the throat and mouth.

(a)
Note the nature of the vomitus.

c.
Assess the patient for adequate breathing.

i.
A distended abdomen or pain may prevent inhalation.

ii.
You may need to provide supplemental oxygen with a  nonrebreathing mask.

iii.
If consciousness has decreased and respirations are shallow, supplement respiration with a bag-mask device.

iv.
Use airway adjuncts as necessary.

3.
Circulation

a.
Superficial abdominal injuries usually don’t produce external bleeding.

b.
Internal bleeding from open or closed abdominal injuries can be profound.

i.
To determine the stage of shock, evaluate the patient’s: 

(a)
Pulse and skin color

(b)
Temperature

(c)
Condition 

ii.
If shock is suspected, treat according to protocols.

iii.
Cover wounds, and control bleeding as quickly as possible.

c.
When caring for a potential genitourinary emergency, remember the system is very vascular.

i.
To determine the presence of circulatory problems or shock:

(a)
Assess the patient’s pulse rate and quality.

(b)
Determine the skin condition, color, and temperature.

(c)
Check capillary refill time.

ii.
Closed injuries do not have visible signs of bleeding.

iii.
Your assessment will tell you how aggressively you need to treat your patient.

d.
If the patient is visibly bleeding, control it.

e.
Consider the MOI, and expose that part of the body.

4.
Transport decision

a.
Abdominal injuries call for short on-scene time and quick transport to the hospital. 

i.
If internal injuries are suspected, do not delay.

ii.
The condition of a patient with signs of bleeding may become quickly unstable.

b.
Patients with abdominal injuries should be evaluated at the highest trauma center available.

i.
Indicated for patients with: 

(a)
An MOI that produces a high index of suspicion 

(b)
Visible signs of trauma

ii.
Follow local protocols when considering a lower level of care.

(a)
Only the lowest levels of MOI should be eligible.

c.
Patients with a genitourinary system injury should be taken to a trauma center for evaluation and treatment.

i.
Treatment may require a specialist.

ii.
When possible, transport to a facility capable of treating these types of injuries.

D.
History taking

1.
Obtain as many details about the injury as possible, but remember that trauma patients need to be transported quickly.

a.
May need to be obtained from witnesses, police, or other EMS providers

2.
Obtain the following information when a patient has received blunt trauma caused by a motor vehicle crash:


a.
The types of vehicles involved

b.
The speed of travel

c.
How the vehicles collided

d.
Other information about the crash such as:

i.
Use of seat belts

ii.
Deployment of air bags

iii.
Patient’s position in the vehicle

3.
If a patient has sustained penetrating trauma, identify the type of weapon used if possible.

a.
In a gunshot case, determine: 

i.
Type of gun 

ii.
Number of shots

iii.
Estimated distance between the victim and assailant.

b.
If a patient has stab wounds, determine: 

i.
Type of knife 

ii.
Angle of entry

iii.
Number of stab wounds

E.
Secondary assessment

1.
The first step in the physical exam is the inspection of the abdomen.
a.
Expose the abdomen and inspect for signs of trauma (DCAP-BTLS).

i.
Injuries often involve ecchymosis, abrasions, or lacerations.

ii.
When removing the patient’s clothing, note the presence of blood from vagina or rectum.

(a)
If noted, inspect these areas closely during the physical exam.

b.
Blood, gastrointestinal contents, and urine that have spilled into the peritoneum may produce peritonitis.

i.
Could result in decreased or absent abdominal sounds

ii.
Auscultation may confirm the presence or absence of bowel sounds.

(a)
Useful to the receiving hospital

2.
Perform palpation and percussion.

a.
Look for: 

i.
Tenderness

ii.
Signs of peritonitis

(a)
Involuntary muscle guarding

b.
Palpate the entire abdomen.

i.
Start with the quadrant furthest away from the injury.

ii.
Note the patient’s response. 

iii.
Note abdominal masses and deformities.

3.
Note whether the patient has hematuria (blood in the urine).

a.
This is a sign of renal and urinary tract injuries.

b.
Note the color of the urine.

i.
Dark brown = bleeding in the upper urinary tract.

ii.
Bright red = bleeding in the lower portion of the tract

4.
Determine if the patient is pregnant.

a.
Traumatic injuries can be exacerbated by pregnancy.

i.
Heart rate can increase by 20 beats/min.

ii.
Blood volume increases by 50%

iii.
Anemia may occur from hemodilution.

b.
Risk of massive blood loss is increased. 

c.
Management should start with the ABCs.

i.
Higher risk of aspiration and an increase in gastric acidity

ii.
Patients should receive maximum oxygenation and reduced reserve.

iii.
Warm, lactated Ringer’s solution can restore fetal oxygenation better than crystalloids.

iv.
Tilt patients more than 20 weeks’ gestation at least 15° to the left to prevent vena cava syndrome.

(a)
Use rolled towels to tilt if on a backboard.

5.
New technologies are useful in the prehospital setting.

a.
Portable ultrasound machines 

i.
FAST ultrasound (Focused Assessment with Sonography for Trauma)

ii.
Decreases time, treatment costs, and length of hospital stay

b.
Telemedicine 

i.
Allows physicians from remote areas to receive and review images and diagnostic data from rural EMS providers

6.
Misconception: Patients without abdominal pain or abnormal vital signs are unlikely to have serious intra-abdominal injuries.

a.
Peritonitis can take hours or days to develop.

b.
Nonspecific symptoms may not develop until the patient has lost more than 40% circulating blood volume.

c.
Maintain a high index of suspicion in a patient with high MOI consistent with abdominal trauma.

d.
Abdominal distention is a late indication of abdominal trauma.

7.
Abdominal trauma presents a number of problems.

a.
Abdominal evisceration: Displacement of an organ outside the body, or an impaled object

b.
Injury to the diaphragm 

i.
Requires focus on airway, breathing, and circulatory status 

ii.
Signs of rupture include:

(a)
Abdominal pain

(b)
Acute respiratory distress

(c)
Decreased breath sounds

(d)
Abdominal sounds in the chest

(e)
Subcutaneous emphysema

(f)
Sunken abdomen

(g)
Abdomen that appears empty

iii.
Examine the patient’s neck and chest, paying attention to: 

(a)
The trachea

(b)
Symmetry of the chest during expansion

(c)
Absence of breath sounds

8.
Assess the patient’s pain.

a.
Somatic pain comes from skin and muscle, joints, ligaments, and tendons.

i.
Sharp and localized to area of injury

ii.
Bleeding, swelling, cramping may exist.

iii.
Usually responds to opioids and nonsteroidal anti-inflammatory drugs

b.
Visceral pain comes from organs inside the body.

i.
Travels from nerve pain receptors to the brain

ii.
Can radiate to other locations (back and chest)

iii.
Felt in three main areas:

(a)
Thorax

(b)
Abdomen

(c)
Pelvis

iv.
Deep aching pain with cramping

v.
Opioids are effective treatment.

9.
Next, perform a thorough full-body exam. 

a.
Conduct en route to the emergency department.

b.
Assess the same structures as the rapid exam but more methodically.

c.
Close examination may uncover missed or new findings.

F.
Reassessment

1.
Includes performing the primary assessment again, taking vital signs, and checking interventions

2.
Field documentation should include:

a.
Whether or not seat belts were worn 

i.
Which type

ii.
Position on the patient

b.
Location, intensity, and quality of pain

c.
Whether nausea or vomiting is present

d.
Contour of the abdomen

e.
Ecchymosis or open areas on the soft-tissue inspection

f.
Presence or absence of rebound tenderness, guarding, rigidity, spasm, localized pain

g.
Changes in the level of consciousness and serial vital signs

h.
Other injuries found

i.
Presence or absence of alcohol, narcotics, analgesic

j.
Results of assessment

VI. Emergency Medical Care

A.
Prehospital management of patients with abdominal trauma is straightforward.
1.
Ensure an open airway while taking spinal precautions.

a.
Administer high-concentration oxygen via a nonrebreathing mask.

b.
Establish IV access with two large-bore lines.

i.
Replace fluid with lactated Ringer’s solution or normal saline.

ii.
Maintain a systolic blood pressure of 90 to 100 mm Hg.

iii.
Do not delay transport to initiate IV therapy.

c.
Apply pressure dressings to external hemorrhage.

d.
Apply a cardiac monitor, pulse oximetry, and capnography.

e.
Transport the patient to a hospital or trauma center.

2.
Administering pain medication is controversial.

a.
It may mask symptoms and often is contraindicated due to hypotension.

b.
Consult with medical direction en route to the hospital.

B.
Evisceration
1.
Protrusion of abdominal organs through a wound

a.
May be small or large

b.
Little pain is associated with this injury.

2.
Do not use material that will adhere to abdominal structure.

3.
Do not place the organ back into the body.

4.
Apply a saline-soaked sterile dressing over the top of the evisceration.

a.
Cover to keep warm.

5.
Transport the patient to the closest hospital. 

6.
Strangulation of the bowel by the abdominal wall causes decreased blood flow to the protruding part. 

a.
Early symptoms are:

i.
Localized pain

ii.
Nausea

iii.
Vomiting

iv.
Peritonitis if the bowel is leaking into the abdominal cavity

7.
Patients may feel more comfortable with their knees bent.

8.
Encourage the patient not to cough or bear down.

C.
Impaled objects
1.
Stabilize the object and transport the patient in the position in which he or she was found.

a.
Effective stabilization can help reduce tissue damage.

2.
Significant infection develops in this type of wound.

a.
Intervene early with sterile techniques.

VII. Pathophysiology, Assessment, and Management of Specific Injuries

A.
Pathophysiology

1.
Abdominal trauma can be life threatening.

a.
Injuries can bleed profusely and can hold a large amount of blood.

b.
Injuries to hollow organs produce a serious risk of infection.

i.
The bowel can spill its contents into the abdominal cavity.

(a)
Can cause peritonitis and systemic infection

c.
The main causes of death resulting from abdominal trauma are:

i.
Hemorrhage 

ii.
Systemic infection

2.
Injuries to solid abdominal organs

a.
The solid organs in the abdomen include the liver, spleen, kidneys, and pancreas.

i.
Injury causes a release of blood into the peritoneal cavity.

(a)
This can cause nonspecific signs. 

(b)
Findings relate to the size of the injury and the time since occurrence.

b.
Liver injuries

i.
The liver is the largest and most vascular organ in the abdominal cavity.

(a)
Most vulnerable organ

ii.
Suspect injury in all patient’s with:

(a)
Right-sided chest and abdominal trauma

(b)
Fractures to the 7th and 9th ribs

iii.
The ligament in front of the liver (ligamentum teres) can slice the liver in accidents involving sudden deceleration. 

iv.
The liver can be contused or lacerated, and a hematoma can develop.

(a)
Suspect laceration when penetrating trauma involves: 

(1)
Right upper abdomen 

(2)
Right lower chest

c.
Spleen injuries

i.
The spleen is the most commonly injured organ in blunt trauma in adults.

ii.
Ruptured spleens have been reported in cases where contact was minor.

(a)
Especially prone if the spleen is enlarged from mononucleosis or disease.

iii.
About 5% of circulating blood filters through the spleen every minute.

(a)
If ruptured, blood spills into the peritoneum, causing shock and death.

(b)
Can bleed profusely

iv.
Penetrating trauma is not much of a threat of shock unless a major blood vessel supplying the organ is lacerated.

v.
Suspect spleen lacerations if:

(a)
9th through 10th ribs are fractured

(b)
Left upper quadrant tenderness

(c)
Hypotension

(d)
Tachycardia

(e)
Left shoulder pain appears 1 to 2 hours after injury

d.
Pancreas injuries

i.
Occur in less than 5% of all abdominal trauma

(a)
Relatively well protected in the retroperitoneum 

ii.
High-energy forces are needed to damage, such as from:

(a)
Bullet

(b)
Steering wheel

(c)
Motorcycle handlebars

iii.
Patients present with vague upper and mid-abdominal pain radiating into the back.

(a)
Can experience irritation hours after injury

iv.
Diabetes may develop after severe injury.

e.
Diaphragm injuries

i.
Signs and symptoms are ventilatory compromise.

ii.
Injuries are not isolated.

(a)
Associated injury to thoracic, abdominal, head, and extremity injuries

iii.
Rare, may result from blunt and penetrating trauma

(a)
Lateral impact during motor vehicle crash can cause rupture.

(b)
Frontal motor vehicle crashes can cause tear.

3.
Injuries to hollow intraperitoneal organs

a.
Hollow organs include the small and large intestines, stomach, and bladder.

i.
Injury produces symptoms from peritoneal contamination.

(a)
Contents may release into the abdomen causing irritation

ii.
Seat belt sign (contusion or abrasion across the lower abdomen) usually indicates intraperitoneal injuries.

b.
Injuries to the small and large intestines

i.
Most commonly occurs from penetrating trauma

ii.
Rupture causes contents (fecal matter and bacteria) to spill into the peritoneal or retroperitoneal cavities.

(a)
Results in peritonitis

iii.
Blunt trauma to the abdominal wall commonly causes injury to the duodenum.

(a)
Presents as back pain

iv.
Penetrating trauma causes injury to the small bowel, stomach, and large intestine.

(a)
Common cause is the seat belt

(b)
Symptoms caused by contents rather than blood loss

v.
Stomach rupture causes: 

(a)
Rapid burning epigastric pain

(b)
Rigidity

(c)
Rebound tenderness

vi.
Small-bowel and colon injury presents with generalized pain.

c.
Stomach injuries

i.
Commonly result from penetrating trauma

ii.
Rupture after blunt trauma is usually associated with:

(a)
Recent meal 

(b)
Inappropriate use of a seat belt

iii.
Trauma results in the spilling of acidic material producing: 

(a)
Abdominal pain

(b)
Peritoneal signs 

iv.
Antacid medications may delay symptoms.

4.
Retroperitoneal injuries

a.
The retriperitoneal cavity holds the pancreas, kidneys, vascular structures, and part of the small intestine.

b.
Injuries to this area do not present with signs and symptoms of peritonitis.

i.
Occasionally bleeding can lead to: 

(a)
Ecchymosis of the flanks (Grey Turner sign) 

(b)
Ecchymosis around the umbilicus (Cullen sign)

5.
Vascular injuries

a.
Vascular structures in the retroperitoneal space include: 

i.
Kidneys 

ii.
Descending aorta

iii.
Superior phrenic artery

iv.
Inferior phrenic artery

v.
Inferior vena cava

vi.
Mesenteric vessels 

b.
Penetrating trauma is the major cause. 

i.
Associated with injuries to multiple intra-abdominal organs

c.
Blunt trauma can cause vascular structures in the intraperitoneal space to be sheared from their points of attachment.

d.
Often masked by other injuries

e.
Significance depends on: 

i.
How many vessels were injured

ii.
Length of time that has passed since the injury

f.
An abdominal aortic aneurysm may be worsened by abdominal trauma.

6.
Duodenal injuries

a.
Duodenum may rupture in cases of high-speed deceleration injuries.

i.
Contents spill into the retroperitoneum.

ii.
Contamination causes abdominal pain or fever.

(a)
Symptoms may not appear for hours or days.

(1)
Abdominal pain

(2)
Nausea and vomiting

iii.
Maintain a high degree of suspicion in any abdominal trauma.

iv.
Close proximity to other organs means it is unlikely to be injured by itself.

v.
Suspect injury in children who have been thrown from a bicycle and strike the handlebars.

7.
Kidney injuries

a.
Kidney trauma is seen in less than 5% of all trauma patients.

b.
Generally caused by large forces.

i.
Falls from height

ii.
High-speed motor vehicle crashes

iii.
Sports-related injuries

c.
Suspect injury with fractures of the 11th and 12th ribs or flank tenderness.

d.
Blunt renal trauma results when:

i.
Kidneys compress against the lower ribs or lumbar space

(a)
Sports injuries, kidney punch

ii.
Upper abdomen compresses below the ribcage.

e.
Contact sports causes most renal injuries.

f.
Rupture presents with pain on inspiration in the abdomen and flank areas, as well as gross hematuria.

g.
Penetrating renal trauma occurs with gunshot or stab wounds in the abdomen or lower chest.

i.
Maintain high suspicion of significant injury.

ii.
Associated with injury to the liver, lung, spleen

8.
Ureter injuries

a.
Difficult to identify in the prehospital setting. 

b.
Rarely lead to an immediate life-threatening condition

9.
Bladder and urethra injuries

a.
Trauma to this area is associated with other significant injuries.

i.
27% of injuries occur in conjunction with other intra-abdominal injuries.

b.
Injury may result in bladder rupture or laceration.

i.
Injury varies based on severity of mechanism and degree of bladder distention.

(a)
A full bladder is at greater risk for injury

c.
Injuries are usually associated with pelvic injuries from motor vehicle crashes, falls from heights, and physical assaults.

i.
May cause pelvic fracture to perforate the bladder

d.
Rupture is associated with a high mortality rate.

i.
Trauma required often causes damage to other organs or vascular structures

ii.
Urine may spill into either part of the abdominal cavity. 

(a)
Leads to intraperitoneal, extraperitoneal, retroperitoneal rupture

B.
Assessment
1.
Signs may not develop until a significant amount of blood is lost.

a.
Normal vital signs do not rule out intra-abdominal injury.

b.
Bleeding can produce abdominal tenderness or distention.

i.
May not be evident until all blood is lost in abdomen.

c.
Palpation may reveal localized or generalized tenderness, rigidity, rebound tenderness.

i.
Suggest peritoneal injury

2.
Liver injuries result in blood and bile into the peritoneal cavity.

a.
Blood loss can be massive, resulting in:

i.
Abdominal distention

ii.
Hypotension

iii.
Tachycardia

iv.
Shock

v.
Death

b.
Bile release can result in: 

i.
Abdominal pain 

ii.
Peritonitis

iii.
Kehr sign (pain in the shoulder resulting from blood or other irritants in the peritoneal cavity)

3.
Signs and symptoms of splenic rupture are nonspecific.

a.
40% of patients have no other symptoms.

b.
Only Kehr sign may be present.

4.
Pancreatic injuries have subtle or absent signs.

a.
Suspect in rapid deceleration injuries

b.
Result in spillage of enzymes into the retroperitoneal space

i.
Damages surrounding structure and leads to infection

c.
Suspect injury after localized blow to the midabdomen.

d.
Patients report vague upper and midabdomenal pain radiating to the back.

e.
Signs may develop hours after injury.

5.
Findings of vascular injuries depends on whether or not the bleeding is contained or actively hemorrhaging.

a.
In active hemorrhage, presentation includes: 

i.
Hypotension

ii.
Tachycardia

iii.
Shock

6.
Frequently, blunt renal trauma presents as flank pain and hematuria (blood in the urine).

a.
Suspicion should be high if the patient has hematomas or ecchymoses over the: 

i.
Upper abdomen

ii.
Lateral aspects of the middle back

iii.
Lower rib cage

b.
Fractures of lower rib cage should also raise suspicion 

7.
Suspect bladder injury if: 

a.
Patient has trauma to the lower abdomen or pelvis.

b.
Patient reports an inability to urinate.

c.
Blood is present in the penile opening.

d.
Tenderness occurs on palpation of suprapubic region

8.
Signs and symptoms of bladder injuries are nonspecific but may include:

a.
Gross hematuria

b.
Suprapubic pain and tenderness

c.
Difficulty voiding

d.
Abdominal distention

e.
Guarding

f.
Rebound tenderness

9.
Signs of peritoneal irritation may indicate intraperitoneal bladder rupture.

10.
Ultrasound may be used in the field under limited circumstances.

C.
Management
1.
Maintain a high index of suspicion when the MOI suggests possible internal abdominal damage.

2.
Management of solid organ injuries includes: 

a.
Providing rapid transport 

b.
Monitoring vital signs and patient condition

3.
Care of bladder and urethra injuries includes: 

a.
Securing the airway

b.
Addressing breathing issues

c.
Supporting the circulatory system

d.
Immobilizing the spine if necessary

VIII. Pathophysiology, Assessment, and Management of Injuries to the Male Genitalia

A.
Pathophysiology

1.
Injuries to the testicle or scrotal sac

a.
Loss of fertility is the major concern.

i.
Depends if testicle can be preserved in the hospital setting

b.
Blunt trauma can be a result of motor vehicle crashes, physical assaults, sports injuries.

i.
May result in contusions, rupture, and torsion 

ii.
More than 50% of ruptures are caused from sports.

iii.
Frequently present following trauma to the thighs, buttocks, penis, lower abdomen, pelvis

c.
Penetrating trauma is caused by stab wounds, gunshot wounds, blast wounds, or animal bites.

i.
Have a high suspicion for other associated injuries 

2.
Penis injuries

a.
This organ is vital for proper urination and sexual function.

b.
Injuries may result from: 

i.
Blunt or penetrating trauma

ii.
Sexual behavior 

iii.
Self-mutilation

c.
Priapism (painful, tender, persistent erection) can have nontraumatic causes.

d.
A fractured penis may occur when an erect penis is: 

i.
Impacted against the partner’s pubic symphysis 

ii.
Bent too far via self-manipulation

e.
Penetrating trauma is often caused by gunshot wounds.

B.
Assessment
1.
Contusions result in painful hematomas.

a.
May respond to ice packs

2.
Rupture is difficult to identify. 

a.
Tender scrotal swelling is a presenting complaint.

3.
Torsion is also difficult to identify.

4.
Serious injury to the testicles is rare, but intrascrotal bleeding does not require much force.

a.
May result in pressure necrosis (tissue death)

b.
Do not ignore testicular complaints in the face of other trauma.

5
The wall of the corpora cavernosa is torn in penile fracture.

a
Presentation includes pain and a large hematoma. 

6.
When penetrating trauma occurs:


a.
Control hemorrhage. 

b.
Assess the patient for other injuries.

C.
Management
1.
Treat with proper attention to hemorrhage or testicular evisceration.

a.
Apply gentle compression and ice packs.

b.
Provide pain relief and emotional support.

2.
Bacteria can enter the scrotum or perineum from a scrotal laceration.

a.
Results in Fournier gangrene


i.
Necrosis of the muscle and subcutaneous tissue within the scrotum

ii.
Signs and symptoms include:

(a)
Spongy scrotum 

(b)
Sounds of crepitus in the scrotal sac

(c)
Grey-black scrotal tissue

(d)
Drainage at the wound site

(e)
Fever and scrotal pain 

iii.
Provide prompt transport to the hospital

(a)
Left untreated can cause systemic sepsis

3.
An amputated penis may be able to be repaired via surgery.

a.
Attempt to recover

4.
If an object is placed around the penis, testicles, or both, do not attempt to remove the object.

a.
Transport to the hospital for evaluation and treatment.

IX. Pathophysiology, Assessment, and Management of Injuries to the Female Genitalia

A.
Pathophysiology
1.
Blunt trauma may result from: 

a.
Motor vehicle crashes with high-energy impact

b.
Saddle type injuries

2.
Lacerations to the vaginal wall, uterine rupture, or ovarian contusion may occur.

3.
Trauma to the external genitalia may produce contusions to the vulva or labia.

4.
Penetrating trauma may result from stabbings to the lower pelvis or gunshot wounds.

a.
Injuries to the abdomen or upper legs may have damaged reproductive organs.

B.
Assessment
1.
Signs of trauma may include: 

a.
Hematomas and ecchymoses in the lower pelvic area and on the external female genitalia

b.
Bleeding from the vagina

c.
Tenderness on palpation of the lower pelvis

2.
Assessment may reveal clues of sexual assault.

C.
Management
1.
Use compression to stem external hemorrhage.

2.
Administer replacement fluids to treat hypotensive patients.

a.
Use pain medication with caution.

3.
Do not attempt to remove any object that is stuck in the vaginal canal. 

a.
Transport the patient to the hospital.

b.
Remember emotional considerations.

c.
Be familiar with reporting requirements for assault.

X. Summary

A.
Unrecognized abdominal trauma is the leading cause of unexpected death in trauma patients. Recognizing abdominal injuries and providing rapid transport is one of the best contributions you can make to a patient who has these injuries.

B.
The abdomen contains many vital organs and structures, including the kidneys, liver, spleen, pancreas, diaphragm, small and large intestines, stomach, bladder, and several great vessels.

C.
The quadrant system is generally used to describe a location in the abdomen. The four quadrants consist of the right upper quadrant (RUQ), the right lower quadrant (RLQ), the left lower quadrant (LLQ), and the left upper quadrant (LUQ).

D.
The peritoneum is a membrane that lines the abdominal cavity. Abdominal trauma can lead to peritonitis, an inflammation of the peritoneum that results from either blood or hollow organ contents spilling into the abdominal cavity. This is a life-threatening infection.

E.
The retroperitoneal space is the area behind the peritoneum and contains the aorta, vena cava, pancreas, kidneys, ureters, and portions of the duodenum and large intestine.

F.
When a patient has experienced trauma to the chest or abdomen, you should suspect that he or she also has additional internal abdominal injuries. Also suspect abdominal trauma in patients who have unexplained symptoms of shock.

G.
Injury to the abdomen may be slow to develop, and can be fatal. An injury may be subtle and difficult to locate and assess.

H.
Solid organs such as the liver and spleen have a large blood supply and can easily be crushed by blunt trauma. The abdomen and retroperitoneum can accommodate large amounts of blood but produce few signs and symptoms.

I.
Injury to hollow organs can cause the release of toxins such as urine, bile, or stomach acid into the abdominal cavity, causing major peritonitis.

J.
At least two thirds of all abdominal injuries involve blunt trauma, occurring often during motor vehicle crashes.

K.
Penetrating trauma most commonly results from stab wounds or low-velocity gunshot wounds. Penetrating trauma causes open abdominal injury.

L.
During patient assessment, note the manner in which the patient is lying; patients who are quiet or still should increase your index of suspicion of injuries. Prioritize the ABCs. Assessment findings of the pulse and skin will give you an indication as to how aggressively you need to treat for shock.

M.
Assessment should never delay patient care and transport! Short on-scene time and quick transport to a trauma center are generally indicated. Evaluate more subtle signs and symptoms during history taking and the secondary assessment.

N.
Try to obtain as many details about an injury as possible. Also note the use of seat belts, deployment of air bags, and the patient’s position in the vehicle. If a weapon was involved, note the type of weapon if this information is available.

O.
Peritonitis can take hours to days to develop. Shock, tachycardia, and confusion may not develop until the patient has lost a significant amount of blood. Maintain a high index of suspicion for a patient who has a mechanism of injury consistent with abdominal trauma, regardless of vital signs and other findings.

P.
Generally, management of patients with abdominal trauma is straightforward:

– Ensure a secure airway.

– Establish intravenous access and fluid replacement without delaying transport.

– Minimize hemorrhaging with pressure dressings.

– Apply a cardiac monitor and oxygen therapy, and then transport.

Q.
Pelvic fractures can result in damage to the major vascular structures, which can cause life-threatening hemorrhage.

R.
Because of the forces required to break the pelvis, if the patient has a pelvic fracture, suspect multisystem trauma.

Post-Lecture 
This section contains various student-centered end-of-chapter activities designed as enhancements to the instructor’s presentation. As time permits, these activities may be presented in class. They are also designed to be used as homework activities.

Assessment in Action

This activity is designed to assist the student in gaining a further understanding of issues surrounding the provision of prehospital care. The activity incorporates both critical thinking and application of paramedic knowledge.

Instructor Directions

1.
Direct students to read the “Assessment in Action” scenario located in the Prep Kit at the end of Chapter 36.

2.
Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as may be needed. Use the quiz question answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

3.
You may wish to ask students to complete the activity on their own and turn in their answers on a separate piece of paper.

Answers to Assessment in Action Questions

1.
Answer: B.
Liver and spleen


Rationale: The solid organs of the abdominal cavity are the liver and spleen. The kidneys and pancreas are solid organs, but are located in the retroperitoneum, not the abdominal cavity. The large intestine and small intestine are hollow organs.
2.
Answer: A.
Lacerated liver


Rationale: The patient has a deep laceration to the right upper quadrant. The largest solid organ in the abdominal cavity is the liver, and it is located in the right upper quadrant.
3.
Answer: D.
Oxygen administration


Rationale: Patients experiencing signs and symptoms of shock due to abdominal trauma require definitive care and treatment. Delaying transport to appropriate care facilities by performing interventions at the scene is not recommended. Oxygen administration is quick and noninvasive.
4.
Answer: C.
peritoneum.


Rationale: The abdominal cavity is lined with a membrane called the peritoneum. It serves to protect and reduce friction in the abdominal cavity.
5.
Answer: A.
right upper


Rationale: The liver is the largest solid abdominal organ and is located in the right upper quadrant.
6.
Answer: B.
peritonitis.


Rationale: As blood leaves an abdominal organ, it is trapped in the peritoneal cavity and causes irritation of the peritoneum (peritonitis).
7.
Answer: D.
distention, hypotension, tachycardia, and shock.

Rationale: Uncontrolled abdominal bleeding leads to abdominal distention, low blood pressure (hypotension), rapid heart rate (tachycardia), and eventually shock.
Additional Questions
8.
Rationale: There are no easy answers regarding the value of performing percussion of the abdomen in the prehospital setting. Percussion of the abdomen is difficult in the prehospital setting, and has not been studied in this setting. Percussion may be useful when assessing for the presence of blood in the peritoneum. A dull tone may indicate fluid (possibly blood), whereas a tympanic tone may indicate air in the peritoneum; however, it can be difficult to hear and ascertain the difference between dull and tympanic sounds when performing this skill in an ambulance. It is advisable to perform percussion if your education, experience, and critical thinking support using this exam technique.
9.
Rationale: There is no research to support auscultation of bowel sounds in the determination of peritoneal bleeding. The presence or absence of bowel sounds does not rule out or indicate an abdominal injury.
Assignments 
A.
Review all materials from this lesson and be prepared for a lesson quiz to be administered (date to be determined by instructor).

B.
Read Chapter 37, Orthopaedic Trauma, for the next class session.

Unit Assessment Keyed for Instructors 
1.
Describe the three anatomic sections of the abdomen.


Answer: The three anatomic sections of the abdomen are the anterior abdomen, the flanks, and the posterior abdomen. The anterior section of the abdomen is located under the diaphragm and is surrounded by the lower ribs. The flanks are located in the area between the anterior and posterior axillary lines from the sixth intercostal space to the iliac crest. Lastly, the posterior abdomen is the region between the posterior axillary lines, from the tip of the scapula to the iliac crests.


(p 1728)

2.
Where is the retroperitoneal space, and what structures are located within it?




Answer: The retroperitoneal space is the area posterior to the peritoneal lining of the abdomen. Several organs and vessels are contained there including the abdominal aorta, inferior vena cava, pancreas, kidneys, ureters, and most of the duodenum and the posterior portions of the descending and ascending colon.


(p 1729)

3.
Describe what peritonitis is, and identify some of the potential causes.


Answer: Peritonitis is an inflammation of the peritoneum and is considered to be a life-threatening infection. There are two classifications of peritonitis: chemical and bacterial. Chemical peritonitis is caused by the release of stomach acids into the abdomen. Bacterial peritonitis occurs when fecal material is leaked in to the abdominal cavity.


(pp 1733-1734)

4. 
What is the most common cause of abdominal injuries?


Answer: At least two thirds of all abdominal injuries involve blunt trauma. The primary cause of this type of trauma are motor vehicle crashes. When assessing a patient with abdominal injuries secondary to blunt trauma consider three common mechanisms of injury: shearing, crushing, and compression.


(p 1734)

5.
Under what circumstances should you consider transporting the patient to a trauma center?


Answer: Transport to a trauma center should be considered with (1) ejection from any vehicle; (2) death of another patient in the same vehicle; (3) falls of greater than 15 feet to 20 feet or three times the patient’s height; (4) vehicle rollover with unrestrained driver or occupants; (5) high-speed vehicle crash (35 miles per hour or greater); (6) vehicle-pedestrian crash; (7) motorcycle crash; or (8) penetrating wounds to the head, chest, or abdomen.


(p 1735)

6.
Describe the four types of blast injury mechanisms.


Answer: Blast injuries can be classified as primary, secondary, tertiary, or quarternary. Primary blast injury is an injury from the direct effects of the pressure wave and injuries to gas-containing organs are common. Secondary blast injury is caused by debris or fragments from the explosion striking the person. Tertiary blast injuries are caused when a person is propelled through the air and strikes another object. Quarternary blast injuries, also known as miscellaneous blast injuries, include burns and respiratory injuries from inhaling hot gases or cehmicals and exacerbation of chronic conditions such as heart disease and COPD.


(pp 1736-1737)

7.
How may patients with abdominal injuries position themselves to minimize pain?


Answer: Irritation of the peritoneum is quite painful. In an attempt to relieve the pain, a patient may lie still with their knees pulled into their chest. This position relieves the tension placed on the peritoneum. Assessment of the abdomen might also reveal contracting of the abdominal muscles (guarding). 


(p 1738)

8.
Aside from a SAMPLE history, what other pertinent information related to the injury should you obtain from the patient?


Answer: When a patient has blunt trauma secondary to a motor vehicle crash, try to determine the types of vehicles involved, the speed at which they were traveling, and how the vehicles collided. Also try to ascertain information regarding the use of seatbelts, deployment of airbags, and the patient’s position in the vehicle. When a patient has sustained penetrating trauma, it is helpful to identify the weapon if possible. Additionally, if possible, try to find out the distance between the victim and the assailant.


(p 1739)

9.
Explain the difference between somatic pain and visceral pain.


Answer: Somatic pain comes from skin and muscle, as well as joints, ligaments, and tendons. It is often described as sharp and localized to the area of injury. Visceral pain comes from organs inside the body with injury or illness.  Visceral pain can radiate to other locations such as the back and the chest. This type of pain is often described as a deep ache with cramping.


(p 1740)

10.
Describe the clinical presentation of a patient with blunt renal trauma.


Answer: A patient with blunt renal trauma will most frequently present with flank pain and hematuria. Be suspicious of renal injuries whenever the patient has obvious hematomas or ecchymoses over the upper abdomen, lateral aspects of the middle back, or lower rib cage.


(p 1744)

Unit Assessment 

1.
Describe the three anatomic sections of the abdomen.
2.
Where is the retroperitoneal space, and what structures are located within it?



3.
Describe what peritonitis is, and identify some of the potential causes.

4. 
What is the most common cause of abdominal injuries?

5.
Under what circumstances should you consider transporting the patient to a trauma center?

6.
Describe the four types of blast injury mechanisms.

7.
How may patients with abdominal injuries position themselves to minimize pain?

8.
Aside from a SAMPLE history, what other pertinent information related to the injury should you obtain from the patient?

9.
Explain the difference between somatic pain and visceral pain.

10.
Describe the clinical presentation of a patient with blunt renal trauma.
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