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Objectives
After reading this article you will be able to: 

1. Discuss the types of bicycle injuries. 

2. Discuss the environmental concerns for cyclists. 

3. Discuss injury prevention. 

4. Discuss the impact bicycle helmets have had on the sport. 
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Bicycling Injuries & Safety 
For most Americans, the tricycle is the first form of non-ambulatory transportation. Bicycling typically follows in the school-age population and is a popular sport for people of all ages in the United states. In countries where automobiles are less available and gasoline is prohibitively expensive, bicycling is the primary mode of local transportation. 

The varieties of bicycles are designed to meet the needs of the cyclist. Racing and touring bikes have lighter frames than mountain bikes and are most suited for long-distance and/or high velocity rides.   

Injury Patterns 
In the past there was a debate regarding separation of bicyclists from motor vehicle traffic as a means to increase bicycle safety. Most studies, however, reveal no difference in injury pattern or mortality rate based on this issue alone. In fact most injuries and fatalities that occurred in traffic did not involve a collision with a vehicle. Advanced age, bicycle helmet use and alcohol ingestion have a stronger influence on mortality rates. 

Craniofacial, head and cerebral injuries account for the cause of death in 69 percent of fatal accidents and 32 percent of the morbidity in nonfatal accidents. Nearly all fatalities due to head injury are the result of intracranial hemorrhage. The mandible is the most frequently fractured facial bone, followed by the maxilla and the zygoma. Dental injuries, particularly of the central maxillary incisors, are frequently associated with these facial fractures. Cervical spine fractures tend to involve the superior vertebrae resulting in devastating neurologic sequelae. 

Thoracic trauma is the second leading cause of fatalities in bicycle accidents. Rib fractures lead to respiratory compromise from associated flail chests, pulmonary contusions and tension pneumothoraces. Rib fractures account for over 40 percent of fractures in fatal accidents and are infrequent in nonfatal accidents. Avulsion of the common carotid artery may occur when force impacts the neck or upper chest or when the cyclist's head is suddenly whipped backward or to the side.

Handlebars are well known for causing blunt abdominal trauma. Cyclists with minimal external evidence of trauma or pain may have suffered significant and life-threatening intra-abdominal injuries. Under a physician's care, a definitive diagnosis may be delayed for days because the presenting symptoms and physical findings are vague. The injured cyclists may even be discharged from the hospital only to return later quite ill. Traumatic pancreatitis, small bowel perforation or splenic rupture occur most frequently. Liver and renal lacerations and transection of the biliary tree are unusual. 

Pelvic fractures are rare in bicycle accidents and indicate severe trauma when present. In the presence of a pelvic fracture, the care provider should evaluate the patient for associated rectal or genitourinary lacerations, avulsions, bleeding or contusions. 

Non-traumatic orthopedic complaints of cyclists typically stem from overuse syndromes. Contusions and abrasions are the most frequent extremity injuries in blunt trauma. Spoke injuries to the feet can range from mild contusions to amputation. Tissue loss from shearing by a spoke may require plastic surgical repair or reconstruction with skin grafts. Lower extremity fractures are uncommon unless the bicycle spokes are involved. Children, however, are prone to fractures of the proximal tibial epiphysis and of the anterior or medial tibial spine. 

Upper extremity fractures are often the result of the cyclist reaching out with a hyperextended hand in an attempt to break a fall. This is the classic mechanism of injury for carpal bone fractures, particularly of the scaphoid. Radial head and clavicular fractures are frequent, but the humerus is usually spared. Colles' fractures affecting the distal radius and ulna are the most common upper extremity fractures in cyclists over age 50. 

Environmental 
Bicycling is a sport for all seasons. Cyclists expose themselves to all weather conditions and a variety of terrain. Sunburn and heat cramps are common in the warm months. Heat syncope results when a cyclist becomes dehydrated or omits a cool-down period at the end of a vigorous ride. 

Heat stroke is an emergency and can occur during any season or climate. The failure of the body's thermoregulatory mechanism will make the cyclist’s core temperature dangerously high even in cold weather. 

Hypothermia, a core temperature of less than 95 F, can be the result of direct, prolonged cold exposure or from high velocity winds. Frostbite can occur and affects the fingers, toes, face, ears and any body part in direct contact with a cold object or frigid air. 

Injury Prevention 
The bicycle should be appropriate for the riding conditions. Racing and touring bikes have narrow tires and will not be as stable as mountain bikes on rugged or off-road terrain. The bike should be assembled correctly and firmly. The tires should be inspected for wear or damage and inflated to the recommended air pressure. 

The frame of the bicycle should be matched to the cyclist’s size and body habitus. The distance between the top tube of the frame and the cyclist’s crotch should be one to two inches except for mountain bikes, which need more clearance. The seat should be at a height where the cyclist's knee is flexed 25 degrees to 30 degrees at the point of maximal extension during cycling. There will be about five inches of seat post visible in this position. [image: image2.png]



The handlebars of road bikes should be as wide as the cyclist's shoulder span. The height should maximize the cyclist's comfort when the knees are one to two inches from the elbow at the closest distance during cycling. On a mountain bike, the top of the handlebar stem should be one to two inches below a horizontal line across the top of the saddle. Padded handlebars lessen the force of blunt trauma and improve the grip. 

Bicycles are vehicles, not toys, and if ridden at night should be equipped with functional headlights and multiple front, rear and side reflectors. Reflective material should be present on helmets and clothing. Rearview mirrors are essential and can be mounted to the bike, the helmet or the cyclist's eyewear. 

The core of injury prevention lies with the cyclist. As are participants in other sports, the cyclist should be physically conditioned prior to a vigorous or prolonged ride. Water bottles attached to the bicycle’s frame provide hydration to the cyclist. Clothing should be appropriate for the weather conditions. Loose-fitting and long pants should be avoided as they can become entrapped in the chain or entangled in the spokes, pulling the lower extremity into moving parts. 

Cycling gloves with padded palms absorb energy in a fall, reducing the shock transmitted to the upper extremities. Cycling shoes should fit comfortably and have a stiff midsole. Plain-sole shoes are adequate for the average or noncompetitive cyclist. Cleated shoes allow the performance cyclist to lock into the pedal and generate more power. 
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Bicycle helmets should be mandatory equipment, as their use generates a 40 percent reduction in mortality and a 65 percent reduction in morbidity from head injury. Exclusive use of helmets that have met the safety standards of the American National Standards Institute (ANSI) or, preferably, the Snell Memorial Foundation is recommended. Snell has more rigorous testing standards for high impacts and strap strength. Approved helmets can be identified at the time of purchase by the organization's sticker. 

Thin-shell helmets are appropriate for most cyclists. An outer layer of semi-rigid plastic encapsulates an expanded polystyrene (EPS) helmet body. EPS permanently deforms on impact, absorbing energy and preventing and direct and countercoup brain injury. This helmet type offers the benefits of aerodynamic design, lightweight comfort and ventilation to the scalp. 

Hard-shell helmets with an EPS core protect the rider from sharp, penetrating injury but are less comfortable due to their own weight. The hard shell is prone to cracking on impact rather than deforming, and the fracture can extend through the EPS core. 

No-shell helmets, EPS covered with cloth or Lycra, are very light weight. The drawback to these helmets is that the cloth or Lycra tends to grip the pavement on impact. Although the EPS absorbs the impact to the head, the friction of the helmet cover abruptly slows the head motion, transmitting more energy and causing an unpredictable force to the neck. 

A helmet should be on the vertex of the head and cover the forehead and back of the head. The straps should be tightened so that the helmet does not manually move forward or backward. A helmet cannot protect the cyclist unless it is worn and worn properly. 

Guidelines For Helmet Removal
One rescuer maintains inline immobilization by placing his hands on each side of the helmet with the fingers on the victim's mandible.  This position prevents slippage if the strap is loose. A second rescuer cuts or loosens the strap at the D-rings. The second rescuer places one hand on the mandible at the angle, the thumb on one side, the long index fingers on the other.  With his other hand, he applies pressure from the occipital region.  This maneuver transfers the inline immobilization responsibility to the second rescuer. The rescuer at the top moves the helmet.  

Three factors should be kept in mind: 
1. The helmet is egg shaped and must be expanded laterally to clear the ears. 

2. If the helmet provides full facial coverage, glasses must be removed first. 

3. If the helmet provides full facial coverage, the nose may impede removal. To clear the nose, the helmet must be tilted backward and raised over it. Throughout the removal process, the second rescuer maintains inline immobilization from below to prevent unnecessary neck motion. After the helmet has been removed, the rescuer at the top replaces his hands on either side of the victim's head with his palms over the ears. Inline immobilization is maintained from above until a backboard is in place and a cervical immobilization device (collar) is applied. 

Management
Abdominal Trauma
You should immediately transport a patient with significant signs, symptoms, or a mechanism of injury that suggests internal bleeding.  While en route to the hospital, insert two large bore catheters and start IV fluids.  Apply the PASG and be ready for inflation.  Check vital signs frequently along with other signs of possible deterioration or development of shock.  Check capillary refill, blood pressure, skin color, patient anxiety or restlessness,  pulse rate and strength.  

With abdominal trauma, if any signs or symptoms of shock appear, it is important to provide aggressive fluid replacement.  Rapid blood loss can occur and develop into irreversible shock. When administering fluids to a patient with blood loss, they should receive three times the amount of blood volume lost.  For example, if your patient has lost 500 cc of blood, he would need 1500 cc of fluid administered. 

Patients with blunt trauma injury should be transported in the most comfortable position, usually on the side with the legs flexed.  Transport as rapidly as possible but as smoothly as possible.  

Head, Spine, and Neck Injuries
Immobilize the cervical spine immediately if you suspect spinal injury and place on a back board.  Administer 100% oxygen and if respirations are abnormal, being PPV.   The airway is  most susceptible to compromise in head injuries.   Endotracheal intubation may be required. 

Strains and Sprains
For trauma patients, who would be most likely to suffer a strain, sprain or dislocation, try to determine the mechanism of injury by observing conditions at the scene.   Ask specific questions about the injury and what the patient was doing when he/she was injured. Be sure to note the position you found the patient. 

After assuring scene safety and determining the mechanism of injury, conduct the initial assessment. During this step, you will gain a general impression by assessing the patient'’ mental, airway, breathing, and circulation status. Immediately treat any life-threatening condition. Airway and breathing should still be assessed prior to the circulatory review, which includes pulse, major bleeding, control of ongoing blood loss and perfusion status. 

The focused history and detailed assessment is the next step. You will examine the mechanism of injury again and evaluate the patient further. Unresponsive patients with a significant mechanism of injury and patients with multiple body system trauma must be given a rapid head-to-toe trauma assessment. As you inspect the patient for injuries, use the acronym DCAP-BTLS to remember the eight components you are looking for during this stage. 

	DCAP
	 
	 
	BTLS

	D
	Deformities 
	B
	Burns

	C
	Contusions 
	T
	Tenderness

	A
	Abrasions 
	L
	Lacerations

	P
	Penetrations
	S
	Swelling


Rapid trauma assessment should take 60 to 90 seconds. If a life-threat is found during this phase, direct additional crewmembers to care for that condition while you continue the assessment. 

Hemorrhage, Shock, Immobilization
Control any bleeding from the head, neck, or face with direct pressure.  If you suspect a depressed skull fracture, you should apply pressure to the  surrounding area.  If there is an open injury on the neck, apply an occlusive dressing and keep the body at a 15 degree angle, with the head down. This will reduce the risk of air emboli.

Bleeding from other areas can be controlled by direct pressure and elevation.   Direct pressure, elevation and pressure points are all ways to control bleeding.   Tourniquets can be used as a last resort.  Do not use a tourniquet unless you cannot control severe bleeding by the other means listed above.  

Once bleeding is controlled, you should try to keep the wound as sterile as possible.   If gross contamination has occurred, irrigate the wound with normal saline.   You may also remove any large particles of glass or debris if you can do it swiftly and without doing further harm to the patient. Next, immobilize the limb to the body or to a padded board.  Frequently monitor the limb that is bandaged/immobilized to ensure a palpable pulse, normal capillary refill and skin color.  

Conclusion 
The primary care of the injured cyclist by EMS personnel is always management of the patient's airway, breathing and circulation, and spinal immobilization. A bicycle is a vehicle, and injured cyclists require aggressive trauma care equal to that given motor vehicle and motorcycle accident victims. The patient's age should not be reason for reduction in the level of care. 

EMS can make a positive impact in the community by visibly promoting bicycle safety and prevention of injuries. Alcohol and drugs impair the rider. Impaired riders are a danger to themselves and others regardless of the type of vehicle in operation. Adults and teenagers who never drink before driving a car often are less conscientious before mounting a bicycle because they foolishly do not consider it to be a vehicle. 

Programs to promote helmet use are valuable to adults as well as children. The child who is taught to wear a bicycle helmet before all bicycle rides will appreciate the potential dangers of cycling. An adult who is taught to wear a helmet will also be aware of the potential dangers of cycling and set a good example for the children and other adults in the community. Bicycle helmet use is analogous to wearing a seat belt in a car. There are a lot of excuses for not wearing one, but there is no good excuse.

