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��PREFACE



This document represents new EMS clinical guidelines that have been developed for use in the specialized treatment context of delayed or prolonged transport� to definitive care.  These guidelines provide a resource that can assist EMS Medical directors in the development of local clinical standards and field protocols. 



THE NEED 



Through the development of the National Standard Curriculum series  (First Responder through Paramedic, the United States Department of Transportation (DOT) has effectively defined standards of treatment and training in prehospital EMS.  Although these programs and standards are specifically designed for the context of rapid transport to definitive care, they are the only widely recognized and accepted standards in EMS at this time.   Special problems are encountered by wilderness search and rescue groups, backcountry rangers, rural EMS squads, disaster response teams, and other EMS providers working in a specialized context of delayed or prolonged transport to definitive care.  Although treatment principles in emergency care are generally universal, some EMS treatment procedures and techniques obviously require modification to fit special conditions.  Problems occur when clinical guidelines for the specialized context of delayed/prolonged transport differ from clinical guidelines developed for the conventional EMS context of rapid transport.



ORIGIN AND DEVELOPMENT



The standard of care for most prehospital emergency medical care workers is derived from curricula developed by the United States Department of Transportation.  The curricula assume that the EMS worker can provide rapid transfer of the patient to a higher level of care.  The curricula contain little information regarding prolonged transport and wilderness medical issues.  These guidelines are intended to provide guidance to those personnel who operate, either entirely or partially, in the “wilderness context.”



These guidelines are based on the Wilderness EMT curriculum developed originally by Dr. Peter Goth, who founded Wilderness Medical Associates as a company to train EMTs in this subspecialty of EMS.  The tenets on which these guidelines were based have been reviewed and supported by the Rural Affairs Committee of the National Association of EMS Physicians (NAEMSP).



�

PURPOSE



The purpose of this document is to provide both a clinical reference and a working  model for the EMS Medical Director in the development of local EMS clinical standards for the specialized context of delayed/prolonged transport.  Clinical standards in EMS are ultimately defined on a local basis by  EMS physicians acting in the role of the Physician Medical Director.   This document contains clinical guidelines that have been determined to represent reasonable and currently acceptable procedures and techniques for the EMT in the delayed/prolonged transport environment.  They may be used as a basis for standing orders, and can be modified as necessary by EMS physicians to reflect personal preferences.  They are not intended to be used by the individual EMT without the applicable further training and required medical direction.



The Department of Health and Social Services recommends that physician medical directors seek approval from the department for the additional wilderness skills in accordance with 7 AAC 26.670.  Information on this simple approval process can be obtained from the Section at the address listed on the cover.



SCOPE



The following topics are included: 



	ASSESSMENT					CARDIOPULMONARY ARREST

	MANAGEMENT OF FRACTURES			DISLOCATIONS

	SPINE INJURY					WOUNDS

	

This document does  not address conventional clinical guidelines, for context of rapid EMS transport, that are essentially universal and require no significant modification.



The assessment and treatment of cold injuries, including frostbite and hypothermia should be performed as outlined in the State of Alaska Cold Injuries Guidelines.



EMS APPLICATION 



It is assumed that EMS personnel will apply specialized clinical guidelines that are included in this document only under the following conditions:



	1.	They are working in the specialized context of delayed or prolonged transport.  For the purposes of these guidelines, delayed/prolonged transport occurs when the time required to reach an emergency health care facility is more than 2 hours.   

	2.	They have been trained in these modified procedures and techniques.  

	3.	They are operating under standing orders that have been approved by their Physician Medical Director.

	

Some EMS workers who usually provide care in the wilderness setting may be called upon to provide care in a more urban environment.  For example, an EMT associated with a wildland firefighting team may find himself or herself providing care in an urban environment if the fire is in, or near, a community.  In such cases, the EMT must become aware of local resources, medical direction, and protocols and also must consider transport times in determining treatment plans.  Importantly, EMTs must be aware of the geographical boundaries for medical direction set by their Physician Medical Director.  For example, physician signed standing orders may limit advanced life support procedures to the geographic area served by the physician. 



�ASSESSMENT



The assessment in the delayed/prolonged transport context is generally the same as is taught to prehospital emergency care workers for use with shorter transport times.   When operating in the delayed/prolonged transport context, one of the decisions that must be made in the scene size-up is whether to transport the patient to a higher level of care, or whether to bring a higher level of care to the patient.  Because of the length of time involved, this decision should be made as early in the assessment process as possible. 



Being in the wilderness context implies remote areas.  However, multiple casualty situations are not uncommon in these settings, primarily because people tend to travel in groups and the same mishap may affect either all or part of the party (e.g.,  plane crashes, avalanches, boating incidents).  



For these reasons, EMTs should include determining the number of patients in their scene size up and request any additional resources required at the earliest possible time.



After completing the initial and focused assessment, the information gathered is arranged in the SOAP (Subjective, Objective, Assessment, Plan) format.  The SOAP format is found in many clinical settings and is very useful in circumstances where the individual will be providing care over a longer period of time.  It allows for more detailed assessment and planning than is usually possible with short patient encounters.  



SUBJECTIVE  



This category includes everything that the patient or bystanders have told you about the incident.  The SAMPLE history includes the chief complaint and:



Symptoms:  includes the patient’s description of how he or she feels, e.g., complaints about nausea, pain, shortness of breath, etc.



Allergies:  including environmental allergies such as hay fever which may effect the patient until he or she can be removed from the outdoors.  



Medications:  prescription, over the counter and recreational.  The increasingly common use of herbs, vitamins and homeopathic remedies should not be forgotten.



Past pertinent medical history:  This category includes the patient’s medical history which may have a bearing on the current chief complaint or injuries.



Last oral intake.  In the ambulance context this is reported to the receiving facility primarily in case the patient must be under anesthesia for an operation.  In the delayed /prolonged transport context it is also important because the EMT’s responsibilities include keeping the patient hydrated and replacing calories.  



Events: This category includes the events leading to the current situation, including their chronology.

�

OBJECTIVE  



Includes the examination of the patient, and the baseline vital signs.



This information is best analyzed if it is written down.  Two of the most important items in the EMT’s kit are a piece of paper and a pencil.



ASSESSMENT  (Creation of a Problems List)



The EMT has often struggled with the assessment portion of the SOAP format because they have been taught that EMTs do not “diagnose.”  It is helpful to look at the assessments as a problem list.  By simply writing down a list of all the things that you have found wrong with the patient during your assessment, including the history and physical exam, you have all the information you are going to get at that time, with the diagnostic equipment you have available.  



Your assessment of some medical problems may be generic, such as abdominal pain.  Further questioning and examination, however, may point you toward a more specific cause for the abdominal pain.  The treatment may not change but the urgency of the evacuation may.



Fear of making a diagnosis prompts some EMTs to make generalizations, such as 'possibly fractured' leg.   It is often better to make a yes or no judgment.  Either the leg is considered to be fractured, in which case it needs the best splint you can engineer, or it is not, in which case it does not need a splint at all.  Hopefully, this will reduce the practice of half heartedly treating patients (e.g., applying cervical collars but not immobilizing their spines, because they really don't have a mechanism for spine injury).  



All problems found must be included on the problem list. The minor ones, like a laceration to the hand, which may be of no concern in the ambulance context, might become a major concern in the delayed/prolonged transport context.  



Also, an “anticipated problem list” should be made.  This list includes all medical problems that may arise during the transport or later.  Swelling would be an anticipated problem with an extremity fracture.  Uncompensated shock would be an anticipated problem for the patient in compensated shock.  Cardiac arrest would be an anticipated problem for the patient with chest pain.  By developing an anticipated problem list, the EMT is mentally prepared when an anticipated problem becomes real and is better able to determine the urgency of transport.  Another use of the problem list is triage.  One patient’s current problems may be less than another patient’s, but the anticipated problems may determine the order of evacuation.



�

PLAN  



The plan should include a treatment for all of the items on the problem list and the anticipated problem list.  By writing the lists there is less chance of something falling through the cracks.  Conversely there should be no plans without a problem or anticipated problem to go with them.   In the ambulance context, resources, such as oxygen, are often used because they are available and may be of some help.  The limited resources in the prolonged/delayed transport context require that resources be allocated and used in an informed manner which anticipates future needs.



RESOAP  



During the course of the transport, the patient needs to be reevaluated.  There is no set time span for doing this.  If the EMT is comfortable with the stability of the patient, there may be a  period of an hour or more without a reevaluation.  Unstable patients should be reevaluated as circumstances allow.  Symptoms change most often and should be monitored carefully.  The objective calls for repeated sets of vital signs, and examination of injury sites.  



Changes in the subjective and objective components may indicate changes in the problem list and anticipated problem list.  Some problems, such as mild hypothermia, may disappear.  Other anticipated problems may develop.  This reevaluation is the single most important difference between the ambulance context and the delayed/prolonged transport context EMS.

         

�CARDIOPULMONARY ARREST



Conventional EMS standards recommend that Basic Life Support (BLS) and Advanced Life Support (ALS) procedures, once initiated in the field, be discontinued only if:	



1.  	the patient recovers; 

2.  	the patient is pronounced dead by a physician; or

3.  	rescuers are exhausted 



This approach is generally appropriate for the conventional EMS context of rapid transport.  These standards, however,  can become impractical and even dangerous in the context of delayed/prolonged transport, especially in severe environmental conditions.



SUMMARY OF CLINICAL PRINCIPLES



1.	Defibrillation is generally required to  reverse cardiac arrest and to restore functional cardiac activity.  It can be effective if applied soon after the onset of cardiac arrest.  Chest compression (using current techniques) does not produce enough tissue perfusion to provide effective circulatory function over long periods of time.  Early defibrillation should be emphasized in the treatment of cardiac arrest in any treatment context.  Defibrillators, however, are rarely available in the delayed/prolonged treatment environment.



2.	Most medical authorities currently agree that if cardiac arrest  is sustained longer than 30 minutes without even the temporary return of a spontaneous pulse (e.g. continuous ventricular fibrillation/asystole), there is no reasonable chance of normal recovery in normothermic victims, and that further application of BLS/ALS procedures provides  no significant benefit to the patient.



3.	Although chest compression and ventilation are traditionally taught together in conventional EMS training (i.e., CPR), they actually represent two separate treatment procedures, each with its own clinical indication.  It is important to remember that ventilation is a treatment procedure that can be used with or without the concurrent use of chest compression.



4.	Normal recovery can and does occur  after prolonged ventilation, and prolonged ventilation without chest compression is indicated  if the patient has functional cardiac activity but does not have adequate spontaneous ventilation.    



5.	Severe hypothermia causes cardiac instability and presents the risk of inducing ventricular fibrillation by application of chest compression in a patient who has functional cardiac activity with a pulse that cannot be palpated under field conditions.  Since the use of BLS/ALS procedures in severe hypothermia is still the subject of research and debate, and no consensus of medical opinion is available, these guidelines include alternate procedures and the choice is left to local EMS physician medical directors.



DEFINITIONS



1.  	Cardiac arrest  - the absence of functional cardiac activity.  The most common cause is a sudden cardiac dysrhythmia - usually ventricular fibrillation or asystole.



2.  	Respiratory arrest - the absence of effective spontaneous respiration

	

3.  	Mild hypothermia - means a core temperature which is lower than normal but over 90( F.



4.  	Severe hypothermia - means a core temperature less than 90( F.



5.  	Post mortem lividity -  a red or purple skin discoloration resulting from pooling of blood to dependent parts of the body after death.  Generally, it is clearly discernible one hour after death and increases in color for six to ten hours after death.  It may be mimicked by hypothermia.  Heat hastens the speed with which it develops, cold slows it.



6.  	Rigor mortis - stiffening of body and limbs which usually is discernible approximately one hour after death, with stiffening increasing for six to ten hours after death.  It may be mimicked by profound hypothermia.  Heat hastens the speed with which it develop, cold slows it.  Rigor mortis is initially detectable in the jaw and large joints, and progresses to include smaller joints over time.



7.  	Detruncation and decapitation - are essentially synonymous.  

		

�

NORMOTHERMIC PATIENTS



GENERAL PRINCIPLES



	

1.  	ALS procedures (e.g.,defibrillation and medications) are generally required to reverse cardiac arrest and to restore functional cardiac activity and a spontaneous pulse.  They  can be effective only if applied soon after the onset of cardiac arrest (generally, within 8 - 10 minutes).  

	 

2.  	Normal recovery following  cardiac arrest is most likely if a spontaneous pulse is restored within 10-12 minutes following the onset of ventricular fibrillation or asystole.  If cardiac arrest  is sustained longer than 30 minutes without even the temporary return of a spontaneous pulse, there is no reasonable  chance of normal recovery in normothermic patients, and further application of BLS/ALS procedures provides no significant benefit to the patient.



3.	In October, 1996, regulations became effective which institute a statewide system for identifying and responding to do not resuscitate (DNR) patients in Alaska.  The DNR system is known as the “Comfort One Program.”  Consequently, the presence of valid DNR identification should be added to the list of reasons for not initiating or for terminating CPR efforts.

	

ASSESSMENT



1.  	Cardiac arrest is determined in the field by the absence of a spontaneous pulse palpated at the carotid artery.  It also can be determined by the presence of ventricular fibrillation or asystole on a cardiac monitor.

	

2.  	Respiratory arrest is determined in the field by the absence of effective spontaneous respiration.

	

3.  	Core temperature is most accurately determined in the field by the use of a rectal thermometer but may be estimated by clinical signs and symptoms.

	�

TREATMENT 



The EMT may withhold resuscitation efforts when the patient has:



1.	injuries incompatible with life, including cardiac arrest accompanied by:

	a.	 incineration;

	b.	decapitation;

	c.	open head injury with loss of brain matter; or

	d.	detruncation.

2.	cardiac arrest accompanied by rigor mortis.

3.	cardiac arrest accompanied by the presence of post mortem lividity.

4.	Advanced life support is not available, and the patient has not regained spontaneous respirations or pulse after 30 minutes of properly performed CPR.

5.	The patient is determined to have valid DNR orders (Alaska Comfort One form, wallet card, or bracelet, or other valid evidence of a DNR order).



Resuscitation is usually unsuccessful in the normothermic patient when properly performed basic life support or advanced life support has been provided for 30 minutes without return of spontaneous respiration or pulse.  Consequently, if medical advice cannot be obtained by radio or telephone, the EMT should consider terminating resuscitation efforts in such circumstances.

�

SEVERELY HYPOTHERMIC PATIENTS

	

GENERAL PRINCIPLES

	

1. 	Hypothermia  provides some temporary protection from the effects of cardiopulmonary arrest and prolongs the possibility of normal recovery with or without the use of BLS/ALS treatment procedures.  The duration of this protective effect is unknown and treatment procedures in the field should generally not cause significant delay in evacuation to definitive rewarming and effective resuscitation. 

	

2.	Because of the protective effect of severe hypothermia,  resuscitation efforts should not be discontinued according to the same time criteria used for normothermic patients.

	

3. 	Severe hypothermia causes cardiac instability.  Physical stimuli (includes jostling, exercise, chest compression, and endotracheal intubation) can cause ventricular fibrillation in a cold heart that is functioning effectively. 

	

4.  	Because the severely hypothermic heart is unstable and ventricular fibrillation can be induced by physical stimuli, it is important to accurately determine that  functional cardiac activity  is absent before beginning chest compression.  In severe hypothermia, functional cardiac activity can be present but the pulse might not be palpable under field conditions because:

	a.	pulse rate can be very slow;

	b.	pulse pressure is usually reduced in severe hypothermia; and

	c. 	environmental conditions can make even a strong pulse difficult to feel 

	

5.	Cardiac tissue in severe hypothermics is resistant to defibrillation and anti-dysrhythmia medications.   Use of  anti-dysrhythmia agents before rewarming can cause significant accumulation which can have toxic or harmful effects when the victim is rewarmed.  These procedures can be harmful and are generally withheld until core temperature has been raised to at least 86° F. 



ASSESSMENT

	

1.	In order to avoid the possibility of causing ventricular fibrillation in a cold but functioning heart, take up to 45 seconds to feel for the presence of a carotid pulse.  If no other clinical signs of life are present, the absence of a palpable pulse usually indicates the absence of functional cardiac activity.

		

2. 	Even if a pulse is not palpable in the field, functional cardiac activity is always considered to be present in the severely hypothermic patient if any of the following clinical signs of life are present:

	a.	spontaneous ventilation;

	b.	response to positive pressure ventilation;

	c.	any spontaneous movement or sound;

	d.	organized rhythm on cardiac monitor; or

	e.	audible heartbeat on auscultation.

			

TREATMENT



1.	BLS/ALS procedures in the field have no significant positive effect on normal recovery and should not be initiated in the field if:

	a.	core temperature is less than 60° F (15° C).

	b.	chest is frozen/non-compliant.

	c.	victim has been submersed in water more than 1 hour.

	d.	obvious lethal injury is present (see page � PAGEREF _Ref377178325 �15�).

	e. 	these procedures significantly delay evacuation to controlled rewarming.

	f.	these procedures put rescuers at risk.

	

2.	Ventilation is generally safe and can be effective even for a prolonged time period.   Use oxygen, heat, and humidity as possible.  Indications for the use of endotracheal or nasotracheal intubation are generally the same whether the patient is normothermic or hypothermic, although insertion can be more difficult in hypothermics.

	

3.  	Chest compression should never be done if any clinical sign of life (e.g. clinical sign of functional cardiac activity) is present even if a pulse is not palpable under field conditions.

	

4.  	Chest compression should be done in severe hypothermia if functional cardiac activity is absent.  If the patient has not developed a spontaneous pulse or respirations or other signs of life as stated above and basic life support has been performed for at least 60 minutes in conjunction with rewarming techniques, as described in the current State of Alaska Cold Injuries Guidelines, the EMT may terminate resuscitation efforts.  If advanced life support has been performed for at least 60 minutes and there is no functional cardiac activity then the EMT may terminate resuscitation efforts.�   

	

5.	Defibrillation and anti-dysrhythmia medications should not be used unless core temperature has been raised to at least 86° F.  Administration of one set of shocks is reasonable if the core temperature is unknown.

	

6.	BLS/ALS procedures should be discontinued in the field if:

	a. 	rescuers are exhausted or these procedures put rescuers at risk; or

	b.	these procedures significantly delay evacuation to controlled rewarming.

	

7.	It is possible that BLS/ALS procedures can be effective in severe hypothermia even if they only can be used intermittently during evacuation.  These procedures can be discontinued during a technically difficult or dangerous phase of an evacuation, and restarted when evacuation conditions permit.

	

Alternate:



	The "metabolic icebox" effect of severe hypothermia can be temporarily protective and can result in normal recovery with or without other field treatment, if aggressive controlled rewarming is initiated soon enough.  The time of protection is unknown.  Chest compression during evacuation produces no certain additional benefit in severe hypothermia, and, in order to avoid induced ventricular fibrillation and to avoid delay in transport,  it should not be used during field evacuation.  Use of ventilation is appropriate if it does not significantly delay transport to rewarming.

�DISLOCATIONS



It is difficult or impossible to achieve pain-free immobilization during prolonged transport, especially during evacuation over rough terrain.  Joints that are left in the dislocated position for prolonged time are also generally more difficult to reduce later.  In order to avoid prolonged pain and possibly to avoid further injury to the joint and surrounding structures, it may be reasonable to attempt early reduction in the field of selected simple dislocations. 



The standard of care for ambulance context EMS recommends that joints with impaired distal circulation be repositioned by applying traction and moving the joint into a normal anatomical position.  In the delayed/prolonged transport context, it is recommended that all simple dislocations be moved into anatomical position.



Some simple dislocations (indirect dislocation of the shoulder, patella and digits) may be reduced in the field.



Any manipulation of the joint is discontinued if pain is increased or if resistance is encountered.  These are the same criteria for discontinuing manipulation that are recommended in conventional EMS clinical guidelines.  In any treatment context, manipulation is discontinued and the injury is splinted "in place" if pain is increased or resistance is encountered.  Dislocated joints splinted in place reduce themselves spontaneously.



DEFINITIONS



1.	Abduction - The act of drawing or moving away from the midline.



2.	Adduction -  The act of drawing or moving towards the midline.



3.	Direct injury - A dislocation caused by a force applied directly to the joint.



4.	Indirect injury - A dislocation caused by a lever or torque force applied at a distance from the joint.



5.	Simple dislocation - A dislocation of the shoulder, patella, or digits, caused by indirect injury.

�

GENERAL PRINCIPLES



1.  	In any treatment context, an attempt to reposition or reduce any dislocated joint into a normal anatomical position should be made if distal circulation is impaired.



2.  	An attempt to reduce a simple dislocation  into anatomical position should be made if transport time is delayed or prolonged greater than two hours, even if distal circulation is normal.



3.  	If reduction is to be attempted, it should be done as soon as possible after injury.  Muscle spasms usually increase over time, and reduction is more difficult the longer the joint remains dislocated.



4.  	Check circulation and nerve function before and after any  manipulation of any injured bone or joint.



5.  	Reduction of simple dislocations is generally performed by applying  gentle and steady traction and then moving the injured joint into normal anatomical  position.  Specific techniques are described under specific dislocations.



6.  	Discontinue an attempt at reduction if:

	a.	pain is significantly increased by manipulation; or

	b.	resistance to movement is encountered.



In these cases, the joint should be immobilized as comfortably as possible in the position of injury for transport.



�DISLOCATION - SHOULDER



GENERAL PRINCIPLES 



1.  	Simple anterior dislocations generally occur when the arm is in the position of 90 degrees abduction and full external rotation (i.e., "throwing a baseball").   Posterior force (from a fall, moving water, etc.) at the lower arm  or elbow causes a levering action which dislocates the head of the humerus anteriorly out of the shoulder joint. 



2.  	Recurrent anterior dislocations are common because the anterior joint capsule is weakened.



3.  	Associated injury to axillary nerve and brachial plexus is common.  Although it does not change treatment, this injury should be documented.



4.  	Fractures that occur with simple anterior dislocations are generally minor and do not change treatment procedures.



ASSESSMENT



1.	Mechanism of injury is consistent with simple dislocation.



2.	Patients commonly describe the injury accurately as a "dislocated shoulder."



3.  	History of recurrent dislocation is common.



4.  	Patient is unable to reach hand across to touch the uninjured shoulder.



5.  	Injured shoulder generally shows a typical "hollow spot" deformity  that is not present on the uninjured side.



6.  	Check and document status of peripheral nerves before and after treatment.  Check the brachial plexus by testing motor/sensory function in both hands.  Check the axillary nerve function by testing sensory function over the deltoid muscle.



�

TREATMENT OVERVIEW



1.  	Check and document distal circulation and any associated injury to peripheral nerves. 



2.  	If definitive care will be delayed more than two hours, with the patient’s informed consent, an attempt to reduce the dislocation may be made using one of the following methods:



	a. 	traction and external rotation; or

	b. 	simple hanging traction.



SPECIFIC TREATMENT



1.	Traction and External Rotation



	a.	Apply light, gentle and steady traction along the axis of the humerus.  If done correctly, this should cause a significant reduction in pain.

	

	b.	While maintaining light and steady traction, guide the patient into a comfortable supine position.



	c.	Guide the arm first into a position of about 90 degrees abduction, and then into a position of full external rotation (i.e., "throwing a baseball").  Maintain light, gentle and steady traction during this movement.  

	

	d.	Positioning of the arm should cause no significant increase in pain, and will generally reduce pain  if done correctly.  Movement must be gradual and slow as positioning often takes up to 15 minutes.  Movement that is too fast or unsteady may result in muscle spasm and pain. The pain of muscle spasm may be relieved by discontinuing movement and holding the joint in position using light, gentle and steady traction.

	

	e.	When the position of 90 degrees abduction and full external rotation has been attained ("throwing a baseball"), hold the arm in that position and maintain light, gentle and steady traction to relieve muscle spasm. 

	

	f.	When the joint is in the correct position and muscle spasm is effectively relieved, the dislocation will generally reduce spontaneously within 15 minutes.  Joint  reduction usually will be felt by both the patient and the rescuer. 

	

	g.	If reduction does not occur, guide the arm into more abduction (up to 120 degrees = "high baseball" position).  Continue light and steady traction and wait at least 15 minutes for spontaneous reduction.

	

	h.	Note that strong traction and countertraction are not used in this method of reduction.  Note also that there is no need to lever the joint into position by force or to apply pressure in the axilla with the rescuer's foot.

	

	i.	After reduction (or to check for reduction), first adduct the arm by bringing the elbow  to the patient's side, and then internally rotate the arm.  Maintain light and steady traction during this movement.

	

	j.	Recheck and document distal circulation and status of axillary and peripheral nerves.

	

	k.	Immobilize using a sling and swathe. 

	

	l.	Immobilize as comfortably as possible in the position of injury and transport if the attempt at reduction is unsuccessful or:

		1)	pain is significantly increased by manipulation; or

		2)	resistance to positioning is encountered.



2.	Simple Hanging Traction



	a.	Apply light, gentle and steady traction along the axis of the humerus.  If done correctly, this should cause a significant reduction in pain.

	

	b.	While maintaining light, gentle and steady traction, guide the patient to a comfortable prone position with the injured arm hanging down freely over the edge of a supporting surface (table, flat rock, etc.).

	

	c.	The axilla should be at the edge of the supporting surface and should be protected by padding.

	

	d.	Stabilize the patient on the supporting surface to prevent falling.



	e.	As the weight of the hanging arm relieves muscle spasm and pain, spontaneous reduction often occurs.

	

	f.	Reduction generally occurs sooner if weight is added to the hanging arm.  About 10-15 pounds is generally sufficient.  Weight should be taped or strapped to patient's arm (having the patient hold the weight increases muscle tone and prevents reduction).

	

	g.	Spontaneous reduction is clearly felt by the patient.  Wait at least 60 minutes for reduction to occur by this method.

	

	h.	After reduction, roll the patient into the supine position keeping the injured arm close to the trunk during movement.

	

	i.	Recheck and document distal circulation and status of axillary and peripheral nerves.

	

	j.	Immobilize using a sling and swathe.

	

	k.	Immobilize as comfortably as possible in the position of injury  and transport if the attempt at reduction is unsuccessful or:

		a.	pain is significantly increased by manipulation; or

		b.  	resistance to positioning is encountered.

�DISLOCATION - PATELLA



GENERAL PRINCIPLES 



1.  	Simple lateral dislocations occur when a knee that is partially flexed has lateral stress applied and the knee is then forcibly extended (e.g. walking down a steep slope, gymnastics, dancing, etc.).  The patella and patellar tendon almost always dislocate laterally, much like a cable slips off a pulley.



2.  	Recurrent dislocations are common because the medial patellar tendon stabilizers are weakened.



3.  	Concurrent injury to adjacent nerves and vessels is rare.



ASSESSMENT



1.	Mechanism of injury is consistent with simple dislocation.



2.	Patients commonly describe the injury accurately as a "dislocated kneecap."



3.	History of recurrent dislocation is common.



4.	Early exam (before swelling) clearly shows the patella dislocated laterally.



TREATMENT



1.	Check and document distal circulation and any associated injury to peripheral nerves. 



2.	If definitive care will be delayed more than two hours, make an attempt to reduce the dislocation after obtaining the patient’s informed consent.



3. 	Loosen the patellar tendon by flexing the hip and straightening the knee. 



4.	At the same time that the hip is being flexed and the knee straightened (i.e. in the same motion), firmly push the patella medially back into normal anatomic position.



5.	Recheck and document distal circulation and status of peripheral nerves.



6.	Immobilize the leg in full extension.



7.	Immobilize as comfortably as possible in the position of injury  and transport if the attempt at reduction is unsuccessful or:

	a. 	pain is significantly increased by manipulation; or

	b.	resistance to positioning is encountered.



�DISLOCATION - DIGITS



GENERAL PRINCIPLES 



1.  	Simple dislocations occur when a force is applied to the shaft of the digit and the joint is "levered" apart (e.g. catching a ball on the fingertip).  Dislocated digits can be angulated in a mediolateral plane, or they can override axially with a typical "bayonet" deformity.



2.  	Concurrent injury to adjacent nerves and vessels is possible.  Compression of adjacent vessels often causes impaired distal circulation.



3.  	Fractures often occur with dislocated digits, but they do not change the initial field treatment.



ASSESSMENT



1.	Mechanism of injury is consistent with simple dislocation.



2.	Patient is unable to move the injured joint.



3.	Early exam (before swelling)  shows the digit locked and angulated at a joint or with a typical "bayonet" deformity.



TREATMENT



1.  	Check and document distal circulation and any associated injury to peripheral nerves. 



2.	If definitive care will be delayed more than two hours, make an attempt to reduce the dislocation after obtaining the patient’s informed consent.



3.	Apply firm traction to the distal segment and, using appropriate techniques, restore it to normal anatomic position. 



4.	Recheck and document distal circulation and status of peripheral nerves.



5.	Immobilize by splinting or by taping injured digit to the adjacent uninjured digit.

�

6.	Immobilize as comfortably as possible in the position of injury and transport if the attempt at reduction is unsuccessful or:

	a.	pain is significantly increased by manipulation; or

	b.	resistance to positioning is encountered.

�SPINE INJURY



Conventional EMS guidelines recommend that essentially every victim of any significant trauma be treated in the field as having an unstable spine injury.  For example, any victim of any motor vehicle crash is generally assumed to have an unstable spine injury and is transported to the hospital with full spinal immobilization.  This approach is generally reasonable and appropriate for the conventional EMS context of rapid transport because patient symptoms and physical exam are often unreliable for the time period immediately following  trauma.



The specialized context of delayed/prolonged transport, however,  requires a closer look at assessment criteria and treatment procedures for spine injury.  Full spine immobilization, if it is not required, can be unnecessarily difficult, impractical, impossible and even dangerous during prolonged evacuation, especially in severe environments or when using improvised equipment.  Prolonged transport also provides an opportunity to repeat patient surveys and to observe changes in the patient's condition over time.



1.	Because "positive mechanism" for spine injury is by necessity a vague term, emphasis in field assessment has been placed on clinical criteria.  The evidence available in the current medical literature concludes that specific clinical criteria provide safe, accurate, and dependable assessment of possible unstable spine injury when the trauma victim is calm, cooperative, sober and alert.  These clinical criteria can also be applied to trauma patients with uncertain or non-specific mechanisms of injury. 



2.	Pain response is often abnormal in victims of significant trauma during the time period immediately following injury.  Fear, confusion, and multiple or distracting injuries often result in an acute, autonomic type of stress reaction (Acute Stress Reaction or ASR) and a variable period of "pain-masking."  For this reason, all victims of severe trauma who have a "positive mechanism" for spine injury generally should be treated with full spine immobilization during the initial phase of patient management.  In the conventional EMS context of rapid transport, these patients can be transported quickly and safely to a hospital facility for further assessment.



3.	Extended patient management during delayed/prolonged transport provides the opportunity for repeated examination of the injured patient over a period of time.  With the progression of time, the patient exam can become reliable as the patient becomes more alert and response to pain becomes dependable.  Treatment then then be modified according to changes in the patient's condition.



4.	If spine injury cannot be localized or if the exam is unreliable,  the entire spine should be immobilized.  If spine injury can be accurately and reliably localized,  the injured part can be immobilized, applying the concept of the spine as a long bone with a joint at either end.  The injured part is splinted according to the usual splinting principles of "joint above/joint below" for the "shaft" of the spine, and "bone above/bone below" for the cervical and lumbar "joints."  Selective splinting of the injured spine is usually safe and effective, and provides a practical solution to the problem of patient comfort and safety during prolonged patient management.

�SPINE INJURY 



DEFINITIONS



1.	Positive mechanism - mechanism of injury with a reasonable potential to cause an unstable injury to the spine.  Positive mechanisms include:

	a. 	fall from a significant height;

	b. 	high-impact motor vehicle collisions;

	c. 	high-impact explosions and blast injuries;

	d. 	direct blunt or penetrating injuries near the spine; and

	e. 	other high-velocity and high-impact injuries.



2.  	Negative mechanism - mechanism of injury with no reasonable potential to cause an unstable spine injury.  Negative mechanisms generally include:

	a.	forces or impacts that are known to be very minor; and

	b.	forces or  impacts that are known to involve only specific and limited areas of the body and do not include the head, neck, or back.



3.  	Positive exam

	a. 	spine pain

	b. 	spine tenderness

	c. 	abnormal motor or sensory function in extemities



4.  	Negative exam

	a. 	no spine pain

	b. 	no spine tenderness

	c. 	normal motor and sensory function in extremities



5.  	Reliable exam - patient meets all of the following criteria:

	a. 	calm

	b.	cooperative

	c. 	sober

	d. 	alert



6.	Unreliable exam - possible causes include:

	a. 	brain injury

	b. 	intoxication

	c. 	severe multisystem injuries or severe distracting injury

	d. 	severely altered mental status or reduced level of consciousness

	e. 	Acute  Stress Reaction (ASR) and "pain-masking"  that generally occurs during the initial phase of severe trauma



7.  	Positive spine injury - spine injury is assumed to be present



8.  	Negative spine injury - spine injury is assumed to be absent





GENERAL PRINCIPLES



ASSESSMENT



Determine that the patient is cool, calm, cooperative, and sober.  If the patient is in sympathetic ASR he or she may have pain masking and therefore will not be able to participate fully in the exam.  In such circumstances, treat the patient for a spine injury and delay the exam until the ASR has had a chance to wear off.  



If the patient's condition is such that you can perform a proper examination proceed as follows.  Any negative response indicates a possibly unstable spine injury and the patient must be immobilized until he or she is examined in a medical facility.



1.  	Ask if the patient has any pain in the spinal column.  



2.  	Ask about numbness, tingling, pins and needles, or other unusual sensation in the extremities.



3.  	Palpate all 33 vertebrae to determine if there is any tenderness.



4.  	Have the patient spread the fingers of each hand and resist while you attempt to squeeze the fingers together.  



5.  	Have the patient hold his or her hand out and resist while you push down on the posterior hand or fingers.



6.  	Have the patient push down with each foot against the resistance of your hand. 



7.  	Have the patient pull up with the great toe while you resist with your hand.



8.	Weakness in any one extremity, as determined by the assessments performed in steps 4 through 7, indicates a positive spine injury.



9.  	Check for differentiation of soft and sharp touch in each extremity.  One method is to break a cotton swab in half.  With the patient not looking, poke the posterior hand with the wooden shaft or brush it with the cotton swab.  Have the patient tell you if the touch is sharp or soft. Repeat for the other hand and both feet.  Inability to differentiate between soft and sharp touch indicates a positive spine injury.



ASSESSMENT RESULTS



1.  	Positive (or uncertain) mechanism  +  positive signs or symptoms   =  positive spine injury

	

2. 	Positive (or uncertain) mechanism  +  negative exam and unreliable exam  =  positive spine injury

		

3.  	Positive (or uncertain) mechanism  +  negative exam and reliable exam =  negative spine injury and the patient does not need spinal immobilization         	         



TREATMENT 



1.  	Positive spine injury - the spine should be returned to normal anatomical position and splinted in that position for transport.



2.  	If location of the specific site of spine injury is impossible or unreliable, splint the entire spine. 



3. 	If injury can be localized and is limited to a specific area of the spine with a reliable exam, splint the injured area:



	a. 	Cervical-spine



Splint from head to pelvis.  Lateral movement of the pelvis and legs can be harmful and must be avoided.  Limited anterior / posterior movement of the legs at the hip is not harmful and can be necessary for patient comfort and safety during prolonged management.



	b.	Thoracic-spine



Splint from head to pelvis.  Immobilize the legs at the hip, but anterior/posterior position can be changed for patient comfort and safety during prolonged management.

�

	c. 	Lumbar-spine - pelvis



Splint the thoracic-spine , pelvis and hips.  Hips can be splinted in a position of comfort.  Cervical-spine can be free for patient comfort and safety during prolonged management.

�WOUNDS



Conventional EMS guidelines recommend that wounds be managed by control of bleeding only.  Impaled objects are stabilized and transported in position.   This approach is generally appropriate for the conventional EMS context of rapid transport.  Wounds and impaled objects are best transported quickly to definitive treatment in a hospital. 



Wounds often develop significant infection unless they are cleansed early.  Early treatment of high-risk wounds is especially important to control serious infection if evacuation is prolonged. 



Stabilization of impaled objects can be impossible or impractical under some field conditions.  Impaled objects that cannot be effectively and safely stabilized can cause significant patient packaging problems and can cause serious tissue damage during transport. This problem is magnified if transport is prolonged,  especially in extreme environments during prolonged evacuation over difficult terrain. 



SUMMARY OF CLINICAL PRINCIPLES



Impaled objects should generally be removed in the field if:

	a.	they cannot be effectively stabilized; or   

	b.	the patient cannot be effectively packaged or safely transported.



The objective of field treatment is to cause the least tissue damage.  Under these conditions, impaled objects should be removed only if removal is simple, safe and easy. 



Wound closure in the field by sutures or adhesive strips is not recommended as an EMS procedure.  Wounds that do generally require evacuation to physician care for closure include:

	a. 	cosmetic wounds;

	b. 	wide, gaping wounds; and

	c. 	wounds that involve injury to underlying structures



If evacuation for early primary closure is impractical or impossible, the wound should be treated in the field as a high-risk wound during prolonged evacuation for delayed primary closure. 



Field providers in special situations may need guidelines for tetanus and rabies prevention and for the use of antibiotics that are based on well-established clinical principles.



�WOUNDS 



DEFINITIONS



1.  	Open wounds - injury that extends through the full thickness of skin, including:

	a. 	lacerations;

	b. 	avulsions;

	c. 	amputations; and

	d. 	puncture wounds.



2.  	Shallow wounds - injury that disrupts skin but does not extend through the full thickness of the skin, including:

	a. 	abrasions; and

	b. 	minor superficial burns.



3.  	High-risk wounds - wounds with high potential for infection, including:

	a. 	bite wounds;

	b. 	very dirty or contaminated wounds;

	c. 	crushing, contused, or ragged wounds;

	d. 	wounds over an injured bone, joint, or tendon; and

	e. 	puncture wounds.



4.  	Wound infection - increased bacterial growth and increased inflammation at the wound site.



5. 	Impaled object - foreign body that extends through the skin into underlying tissues.





GENERAL PRINCIPLES



1.  	Initial wound management in any context requires that bleeding be stopped by the use of direct pressure.  Immobilization, elevation and cold compresses also can be helpful to control bleeding. 



2. 	If bleeding is easily controlled, wounds generally should be cleansed in the field to help control infection if transport time is greater than 2 hours.



3.  	Antibacterial dressings are generally not used in routine wound treatment.  They should be used, however, in the treatment of high-risk wounds and shallow wounds to help control infection if transport time is greater than two hours and if the patient is not allergic to the antibacterial medication.



4.  	Wound closure in the field by sutures or adhesive strips is not recommended as an EMS procedure.  Wounds that require evacuation to physician care for closure include:

	a. 	cosmetic wounds;

	b. 	wide, gaping wounds; and

	c. 	wounds that involve injury to underlying structures.



5.  	Evacuate to physician care for wound closure according to the following principles:

	a. 	Wounds of the distal extremities (e.g. hands, feet) are best evacuated and treated by early primary closure within 6 hours after injury.

	b. 	Wounds of the head and trunk can be evacuated and treated by early primary closure up to 24 hours after injury.

	c. 	Wounds that cannot be closed within the time criteria for early primary closure (including most high- risk wounds) can be treated by delayed primary closure on about the 4th day after injury.  If evacuation for early primary closure is impractical or impossible, the wound should be treated in the field as a high-risk wound during prolonged evacuation for delayed primary closure.



6.  	Evacuate to physician care for tetanus prevention according to the following principles:



	a.	Open or shallow wounds -

		Tetanus booster is recommended within 10 years;

	b. 	High-risk wounds - 

		Tetanus booster is recommended within 5 years; and

	c. 	Tetanus immunization booster should be given as soon as possible after injury, although a delay of up to 48 hours is usually considered safe.



7.  	Evacuate to physician care for rabies prevention according to the following principles:



	a. 	The animal can be observed for ten days.  If the animal remains healthy, no rabies immunization is required.  If the animal develops clinical rabies, the patient can then begin the immunization series.

	b. 	The animal can be killed and the head sent for exam.  Immunization is given only if the exam is positive for rabies.

	c. 	Immunization is generally begun if the bite is from a high-risk animal and the animal cannot be captured for observation or killed for examination.  State Health Departments provide information and advice to physicians regarding risk status of the animal.

	d. 	Rabies immunization should be given by a physician as soon as possible after a positive risk for rabies is identified.  A period of at least several days between the bite and initial immunization is considered safe. 



ASSESSMENT



1. 	Principle attention in the assessment of wounds should generally be directed toward the assessment of internal injuries in major body cavities and injury to underlying structures in the extremities.



2.  	The effect of bleeding from multiple wounds is cumulative.  Total blood loss = losses from all external bleeding + loss from internal bleeding.  Assessment and management of blood loss is especially important for prolonged patient management.



TREATMENT 



1.	Open wounds

	a.	 Stop initial bleeding according to conventional  clinical guidelines for rapid transport. 

		1)	Direct pressure is often effective if the wound is clearly seen and steady pressure is maintained for at least 15  minutes.  

		2) 	Elevation and cold compresses also can be helpful to control initial bleeding.

		3) 	Immobilization helps protect the newly formed clot.

		4) 	Tourniquets can be used to control severe bleeding associated with amputations as necessary; typically, only as a last resort.

		5) 	Pressure points are generally not effective in the control of severe bleeding. 

  

	b. 	If bleeding is easily controlled, cleanse the wound if transport time is greater than two hours:

		1) 	Remove foreign material.

		2) 	Wash the skin around the wound with soap and potable water (any water clean enough to drink).

		3) 	Irrigate the wound with potable water.

		4) 	Cover the wound with a dry sterile dressing.  Do not use antibacterial ointments.



2.	Shallow wounds

	a. 	Cleanse the wound if the transport time will be greater than two hours.  Use the procedure that is used for open wounds, but wash the wound surface directly with soap and clean water.

	b. 	Apply an antibacterial dressing directly to the wound surface after cleansing.  Do not use antibacterial dressings  if the patient is allergic to the medication.

	c. 	Cover the wound with a dry sterile dressing.



3.	High-risk wounds



	a. 	Stop bleeding.

	b. 	Cleanse the wound as thoroughly as possible if transport time is greater than two hours.

	c. 	Apply dilute (1%) povidone-iodine solution directly to the wound surface after cleansing if the patient is not allergic to the medication.  Never use full strength (10%) povidone-iodine solution in any open wound.

	d. 	Cover the wound with a dressing soaked in 1% povidone-iodine. 

	e. 	Immobilize the wound site to help control further bleeding and infection.

	f. 	Evacuate to physician care for antibiotic treatment. 



4. 	Wound infection

	a. 	Remove all foreign material from the wound.

	b. 	Allow the wound to drain.

	c. 	Cleanse the wound at least daily and apply dressings soaked in 1% povidone-iodine using the same procedure as for high-risk wounds.

	d. 	Apply frequent hot soaks to the wound site.  Thirty minute soaks done at least three times per day is optimal.

	e.	Only use antibacterial ointments if the wound is shallow.

	f. 	Immobilize the wound site to prevent spread of infection.

	g. 	Evacuate to physician care for antibiotic treatment.  



5.	Impaled objects

	a. 	Impaled objects that cannot be effectively stabilized should be removed if removal is simple, safe and easy.

	b. 	Impaled objects that prevent safe and effective patient packaging or transport should be removed, if removal is simple, safe and easy.



�HYPOTHERMIA & FROSTBITE



The assessment and treatment of cold injuries, including frostbite and hypothermia should be performed as outlined in the State of Alaska Cold Injuries Guidelines.

� 	This is defined in EMS Application on page � PAGEREF _Ref372280058 �6�.

�	Although AS 18.08.089 allows some prehospital providers to pronounce death after 30 minutes of advanced life support, it is recommended that the hypothermic patient receive such care for a minimum of 60 minutes while being rewarmed.
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