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Bleeding and Shock

Tony Ferguson

Introduction

• Trauma is the leading cause of death in the 

Canada for persons between the ages of 1 and 

44. Understanding the mechanism of injury and 

relevant signs and symptoms of bleeding and 

shock (hypoperfusion) is of paramount 

importance when dealing with the traumatized 

patient. This course highlights techniques to 

control external bleeding, as well as the signs, 

symptoms, and management of shock.

Objectives

• List the structure and function of the
circulatory system. 

• State methods of emergency medical care of 
external bleeding. 

• List the steps in the emergency medical care of 
the patient with signs and symptoms of internal 
bleeding. 

• State the steps in the emergency medical care 
of the patient with signs and symptoms of 
shock (hypoperfusion)

Circulatory System Review

• The purpose of the circulatory system is to transport 
oxygen and nutrients to the body and to remove wastes 
and other byproducts from the body. Blood acts as the 
transportation medium for these materials and is 
pumped through the body by the heart. Blood is 
comprised of red blood cells, white blood cells, plasma, 
and platelets. The red blood cells give blood its color, 
carry oxygen to the organs, and carry carbon dioxide 
away from the organs. White blood cells are part of the 
body's defense against infections. Platelets are cells that 
help the blood clot. Finally, plasma is the fluid that 
carries the blood cells and nutrients.

Circulatory System Review

• The heart is a muscle that pumps blood through 
the body. The normal heart has four chambers 
with valves to prevent the backflow of blood:
– The right atrium receives blood from the veins of the 

body and the heart and pumps oxygen-poor blood to 
the right ventricle. 

– The right ventricle pumps blood to the lungs. 

– The left atrium receives blood from the pulmonary 
veins (lungs) and pumps oxygen-rich blood to left 
ventricle. 

– The left ventricle pumps blood to the body. 

Circulatory System Review
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Circulatory System Review

• The heart, however, is more than a muscle. It 

uses an electrical system made of specialized 

contractile and conductive tissues that conduct 

electrical impulses to stimulate the cells in the 

heart to contract. These electrical impulses 

ensure the heart continues to beat and pump 

blood through the body. When there is a 

malfunction with this electrical system, the heart 

may beat too fast or too slow or in an irregular 

way that results in cardiac arrest.

Circulatory System Review

• A series of 

arteries

carry blood 

away from 

the heart to 

the rest of 

the body. 

The Major Arteries

• Coronary Arteries - The coronary arteries are the 
vessels that supply the heart with blood. 

• Aorta - The aorta is the major artery originating from the 
heart and lying in front of the spine in the thoracic and 
abdominal cavities. The aorta divides at the level of the 
navel into the iliac arteries. 

• Pulmonary Artery - The pulmonary artery originates at 
the right ventricle and carries oxygen-poor blood to the 
lungs. 

• Carotid Artery - The carotid is the major artery of the 
neck that supplies the head with blood. Pulsations can be 
palpated on either side of the neck. 

• Femoral Artery - The femoral artery is the major artery of 
the thigh that supplies the groin and the lower extremities 
with blood. Pulsations can be palpated in the groin area. 

The Major Arteries (cont’d)

• Radial Artery - The radial artery is the major artery of 
the lower hand. Pulsations can be palpated at the wrist 
thumbside. 

• Brachial Artery - The brachial artery is an artery of the 
upper arm. Pulsations can be palpated on the inside of 
the arm between the elbow and the shoulder. This artery 
is used when determining a blood pressure (BP) using a 
BP cuff (sphygmomanometer) and a stethoscope. 

• Posterior Tibial Artery - The posterior tibial artery runs 
through the leg. Pulsations can be palpated on the 
posterior surface of the medial malleolus. 

• Dorsalis Pedis - The dorsalis pedis is an artery in the 
foot. Pulsations can be palpated on the anterior surface 
of the foot. 

The Major Arteries (cont’d)

• As the arteries branch throughout the 

body, they become smaller and smaller. 

The smallest branches of an artery are 

called arterioles. Arterioles lead to the 

capillaries, which are tiny blood vessels 

that connect arterioles to venules. 

Capillaries are found in all parts of the 

body and allow for the exchange of 

nutrients and waste at the cellular level.

The Major Veins

• Blood is returned to the heart through the 

veins. The smallest branches of the veins 

are called venules. The venules lead to 

the capillaries. 
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The Major Veins (cont’d)

• Pulmonary Vein - The pulmonary vein 
carries oxygen-rich blood from the lungs to 
the left atrium. 

• Superior Vena Cava - The superior vena 
cava carries oxygen-poor blood from the 
upper body back to the right atrium. 

• Inferior Vena Cava - The inferior vena 
cava carries oxygen-poor blood from the 
lower body back to the right atrium. 

Perfusion

• Perfusion is the circulation of blood 

through an organ structure. 

• Perfusion delivers oxygen and other 

nutrients to the cells of all organ systems 

and removes waste products. 

• Hypoperfusion is the inadequate 

circulation of blood through an organ.

Measuring Cardiovascular Function 

• Blood Pressure

• Pulsation

Blood Pressure

• Blood pressure is the pressure of circulating 
blood against the walls of the arteries. Systolic 
blood pressure is the pressure exerted against 
the walls of the artery when the left ventricle 
contracts. This is the top number in a blood 
pressure reading. The pressure falls when the 
left ventricle relaxes. 

• Diastolic blood pressure is the pressure exerted 
against the walls of the artery when the left 
ventricle is at rest. This is the bottom number in 
a blood pressure reading.

Pulsation

• As the left ventricle contracts, it sends a wave of blood 
through the arteries. This wave can be felt, or palpated, 
anywhere an artery simultaneously passes near the skin 
surface and over a bone. Common places to feel for a 
pulse include the following:
– The carotid pulse is taken at the neck. 

– The femoral pulse is taken in the groin area. 

– The radial pulse can be felt on the thumb side of the wrist. 

– The brachial pulse can be felt on the inside of the upper arm. 

– The posterior tibial pulse can be felt on the inside of the ankle. 

– The dorsalis pedis pulse can be felt on the top of the foot. 

External Bleeding 

• Severity

• Types of Bleeding
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Severity

• The sudden loss of one liter (1000cc) of blood in 
the adult patient, 1/2 liter (500cc) of blood in the 
child, and 100 - 200cc of the blood volume in an 
infant is considered serious. For example, a 
one-year-old only has 800cc of blood, so 150cc 
is a major blood loss.

• The severity of blood loss must be based on the 
patient's signs and symptoms and the general 
impression of the amount of blood loss. If the 
patient exhibits signs and symptoms of shock 
(hypoperfusion), the bleeding is to be 
considered serious.

Severity

• The natural responses to bleeding are blood 

vessel contractions and clotting; however, a 

serious injury may prevent effective clotting from 

occurring.

• Uncontrolled bleeding

or significant blood 

loss leads to shock 

(hypoperfusion) and 

possibly death.

Types of Bleeding

• There are three types of bleeding: arterial, 

venous, and capillary. Being able to 

distinguish between the types of bleeding 

will help you assess the severity of the 

injury and develop an appropriate 

treatment plan. 

Arterial

• The blood spurts from the wound. 

• Bright red, oxygen-rich blood. 

• Arterial bleeding is the most difficult to 

control because of the pressure at which 

arteries bleed. 

• As the patient's blood pressure drops, the 

amount of spurting may also drop. 

Venous

• The blood flows as 
a steady stream. 

• Dark, oxygen-poor 
blood. 

• Bleeding from a 
vein can be profuse; 
however, in most 
cases it is easier to 
control due to the 
lower venous 
pressure. 

Capillary

• The blood oozes from capillaries. 

• The bleeding often clots spontaneously. 
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Emergency Medical Care of 

External Bleeding
• Body Substance Isolation (BSI) must be 

routinely taken to avoid skin and mucous 
membrane exposure to body fluids. Be sure to 
use the following personal protective equipment 
when caring for a patient with external bleeding:

• Eye protection 

• Gloves 

• Gown 

• Mask 

• Hand washing following each 
run 

Emergency Care 

• Take body substance isolation 

procedures. 

• Maintain airway/artificial ventilation. 

• Control bleeding with direct pressure. 

Direct Pressure

– Apply finger tip pressure directly on the point of bleeding. 

– Elevation of a bleeding extremity may be used secondary to and 
in conjunction with direct pressure. 

– If blood saturates the dressing, place another dressing over it 
and bandage it again to maintain the necessary pressure on the 
wound. (Removing the dressing can disrupt the clotting process, 
further worsening the bleeding.) 

– However, if bleeding does not stop, it may be necessary to 
remove dressing and assess for bleeding point to apply direct 
pressure. If diffuse bleeding is discovered, apply additional 
pressure. 

– To control hemorrhage from a large gaping wound, make a mass 
of dressing which imitates the volume and shape of the wound. 
Place the mass of dressing over the wound (non-adherent side 
down) and bandage it firmly in place. 

Direct Pressure (cont’d)

– For prolonged bleeding, consider the use of pressure 

points, or pulse points. 

• Pressure points are located at: 

– the brachial artery, 

– the radial artery, 

– the femoral artery, and 

– the popliteal artery. 

• Applying pressure at one of these points will reduce blood 

pressure and reduce the flow of blood. 

• For severe bleeding, apply firm, direct pressure to the wound 

site while applying pressure to the pressure point. 

Methods to Control External 

Bleeding if Direct Pressure Fails 

• Splints

• Pressure Splints

• Tourniquet

Splints

• Reduction of motion of bone ends will 

reduce the amount and aggravation of 

tissue damage and bleeding associated 

with a fracture. 

• Splinting may allow prompt control of 

bleeding associated with a fracture. 
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Pressure Splints 

• The use of air pressure splints can help control 

severe bleeding associated with lacerations of 

soft tissue or when bleeding is associated with 

fractures. 

• Pneumatic counter-pressure devices (pneumatic 

anti-shock garment) can be used as an effective 

pressure splint to help control severe bleeding 

due to massive soft tissue injury to the lower 

extremities (leg compartments only) or traumatic 

pelvic hemorrhage (all compartments). 

Tourniquet 

• Application of a 
tourniquet can cause 
permanent damage to 
nerves, muscles and 
blood vessels resulting in 
the loss of an extremity. 
As a result, tourniquets 
should only be used as a 
last resort to control 
bleeding of an amputated 
extremity when all other 
methods of bleeding 
control have failed. 

Procedures For

Applying a Tourniquet
• Use a bandage 4 inches wide and 6 to 8 layers deep. 

• Wrap it around the extremity twice at a point proximal to the 
bleeding but as distal on the extremity as possible. 

• Tie one knot in the bandage and place a stick or rod on top of the 
knot and tie the ends of the bandage over the stick in a square knot. 

• Twist the stick until the bleeding stops. 

• Once the bleeding has stopped, secure the stick or rod in position. 

• Notify other emergency personnel who may care for the patient that 
a tourniquet has been applied. 

• Document the use of a tourniquet and the time applied in the 
prehospital patient report. 

• A continuously inflated blood pressure cuff may be used as a 
tourniquet until bleeding stops. 

Precautions With The 

Use of a Tourniquet

• Use a wide bandage and secure tightly. 

• Never use wire, rope, a belt, or any other 
material that may cut into the skin and 
underlying tissue. 

• Do not remove or loosen the tourniquet once it is 
applied unless directed to do so by medical 
direction. 

• Leave the tourniquet in open view. 

• Do not apply a tourniquet directly over any joint 
but as close to the injury as possible. 

Case Study

• Tourniquet Use in Military Operations 

• While tourniquet use is very controversial in 
today's civilian EMS, their use is more common 
in the combat setting, and studies regarding 
their merit are ongoing. In 2007, numerous 
doctors and researchers composed a study on 
the efficacy of tourniquet use in the current war 
in Iraq: "Prehospital Tourniquet Use in Operation 
Iraqi Freedom: Effect on Hemorrhage Control 
and Outcomes". Major points taken from the 
study are provided in the next slides.

Introduction

• Hemorrhage has been recognized as one of the leading causes of 
potentially preventable deaths during military combat, and finding 
ways to control hemorrhage in extremities is a major priority for 
prehospital casualty care. Prior to this study, a series from the Israeli 
Defense Force's experience showed that the combination of 
tourniquet use with a rapid evacuation and trauma care system can 
help prevent deaths resulting from extremity hemorrhage. It also 
showed that the rate of complications from tourniquet use was low. 
Those conducting the study planned to collect data regarding the
efficacy of tourniquet use for extremity hemorrhage in a single 
combat support hospital. The study included all patients on whom a 
prehospital extremity tourniquet had been used, all patients with 
truamatic extremity amputations, and all patients with extremity 
vascular injuries who were taken to the hospital between January 1 
and December 1 of 2004. 
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Significant Findings

• Looking at mortality during the study, it was found that 7 of 165 
patients died, 3 with tourniquets and 4 without. Independent review 
of these mortalities determined that 4 of these deaths could 
potentially have been prevented with proper placement of extremity 
tourniquets. Follow-up data (average follow-up was 47 days) was 
available for 52% of casualties. It was found in this data that no 
complications, or late neurologic injuries, relating specifically to 
tourniquet use could be identified. 

• The data from this study indicate that extremity tourniquets are an 
effective tool for hemorrhage control in patients with severe 
extremity vascular injuries or tramatic amputations. The data 
indicated no significant adverse effects of prehospital tourniquet use, 
including ischemia-related complications or neurologic injury; 
however, this may have a basis in the short prehospital tourniquet 
times (average time was 70 minutes). 

Conclusion

• While tourniquet use has been widely abandoned by civilian EMS 
systems, or used only as a last resort, this study (as wells as the Israeli 
Defense Forces study) has shown evidence to support the belief that 
prehospital tourniquet use can be extremely beneficial in the control of 
extremity hemorrhage. Additionally, in mid-2008, the National Registry 
announced that use of tourniquets is a reasonable second step in the 
treatment of hemorrhage. As a result, some civilian EMS services have 
begun carrying extremity tourniquets on their ambulances. However, this 
issue is still entrenched in controversy, and the serious consequences of 
improper tourniquet application or failure do merit awareness.
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February). Prehospital Tourniquet Use in Operation Iraqi Freedom: 
Effect on Hemorrhage Control and Outcomes.The Journal of TRAUMA®
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