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INTRODUCTION

Welcome to the arena of Mountain Medicine instruction.  This is a unique opportunity to solidify your knowledge by instructing medical professionals in life-saving techniques in the mountain setting.  

One of the greatest assets of this course is that you will be instructing people from a variety of fields that use medicine on a daily basis.  Your instruction will bring this diverse crowd together, it will mentally remove the walls of the clinic and all its modern conveniences, and it will teach providers to approach patients in the mountain setting where no one is prepping the OR and where help may not be coming. In Medicine for Mountaineering, it stresses the need for climbers to know how to assess and treat life-threatening illnesses because adhering to the adage “Don’t do any harm until the doctor comes” can often result in a patient’s death (because the doctor often doesn’t come anyway).  This course teaches the doctor what to do when the doctor does come.  

Know Your Audience

Take time to understand who is in your course and why specific individuals are taking mountain medicine course will prove to be an important investment. 

· Understand their needs and aspirations. 

· Keep the line of communication open.

· Avoid talking excessively about “hospital” treatment – this is a mountain medicine course.

Be Prepared for Lectures

While keeping everyone on the edge of their seats throughout all of the lectures may prove next to impossible, taking the time to prepare your lectures to meet the needs of your specific class is crucial 

Take time to understand the material

· Be ready to answer questions like “where did this data come from?”

· You will be judged by how well you can answer difficult questions and how well you can direct students to further information 

Anticipate differences in opinion
· Just like many anesthesiologists and critical care physicians at the same hospital will disagree about what comes first in a code situation (intubate vs. CPR vs. defibrillation?), you will inevitably have differences of opinion in your group. Keep an open mind and do not discourage the input of others, even though it may be unique to say the least.

Have real life examples and stories 

· Gives students relevance, entertains, and helps them remember

· Gives you, the lecturer, credibility

Teach towards practice

Think back to your first time treating a patient.  There’s a good chance that you froze.  It was not because you had not practiced or because you were not able, it was simply because you were in a new situation and all of a sudden your performance really mattered.  A similar freezing often occurs when well-trained health care professionals are confronted by their first backcountry accident victim.  Applying what is learned in the lecture room can be promoted by referring to specific scenarios that will be taught and tested, as well as by sharing personal experience. Why have so many of us forgotten a lot of the really important knowledge we worked so hard to learn in the first years of medical school?  While much of it is due to the shear volume of information we were expected to assimilate in such a short period of time, it is primarily because we don’t retain what we don’t use.  Helping mountain medicine students both retain the information as well as have it ready for application in the field is most successfully accomplished by keeping practical and hypothetical scenarios a constant part of the lecture’s dialogue.  

Remember that teaching has a lot in common with taking a good history on a new patient: asking open-ended questions to specific members of your class will encourage strong discussion and participation, while closed-ended questions will put any class to sleep, regardless of the content of the lecture.  
Emphasize that this truly is a mountain medicine course, and not a hospital course or a course that deals with urban medicine; we should have nothing to do with tests or treatment that will be administered in the hospital. 

Mountain medicine COURSE SUMMARY
The following is a brief course summary for the Mountain medicine course 
1. Lectures – There are 10 lectures that are to be given in the classroom.

· Altitude 
· Pathology

· Physiology

· Internal medicine 

· Emergencies 

· Climbing with internal diseases
· Patient Assessment: The Primary and Secondary Surveys 

· History and development of the mountain and air rescue 
· Hypothermia and frostbite


· Medical Kits 

· Alpine traumatology

2.  Practical Skills Workshop
· Patient Assessment 

· C-Spine Management: Moving the Injured Patient
· Dislocations, Fractures and Splinting

· Gamowbag (inflatable pressure bag)
Mountain medicine CORE CURRICULUM

	LECTURES
	TIME (minutes)

	
	

	High Altitude Illness
	120

	
	

	Internal medicine
	120

	
	

	Patient Assessment: The Primary and Secondary Surveys
	60

	
	

	History and development of the mountain and air rescue
	60

	
	

	Hypothemia and frostbite
	60

	
	

	Diving Medicine
	60

	
	

	Medical Kits
	60

	
	

	Alpine traumatology
	120

	
	

	
	Total = 660


	PRACTICAL SKILLS WORKSHOP
	TIME (minutes)

	
	

	Patient Assessment
	90

	
	

	C-Spine Management: Moving the Injured Patient
	90

	
	

	Dislocations, Fractures and Splinting
	90

	
	

	Gamowbag (inflatable pressure bag)
	90

	
	

	
	Total = 320


Mountain Medicine PRACTICAL SKILLS WORKSHOPS

Instructions on how to conduct practical skills workshops on the following four topics are described below: 
1.  Patient Assessment

2.  C Spine Management - Moving the Injured Patient
3.  Dislocations, Fractures and Splinting

4.  Gamowbag

Each workshop chapter is in turn divided into several sections: 

1. Workshop overview

2. Equipment needed

3. Approximate time

Experience has shown the optimal group size for a small group practicum to be 6 persons, with 1 instructor supervising.  This size allows students to easily pair into groups of 3 or 2, with ready supervision by one instructor.  

1. PATIENT ASSESSMENT

WORKSHOP OVERVIEW: The purpose of the Patient Assessment workshop is twofold: to allow students the opportunity to practice the Patient Assessment as it was presented in the mountain medicine lecture, and to begin the habit of developing a working differential diagnosis and plan based upon the assessment.  Three standardized case scenarios will be used to meet these goals.

Experience has shown the optimal group size for a small group practicum to be 6 persons, with 1 instructor supervising.  This size allows students to easily pair into groups of 3 or 2, with ready supervision by one instructor.  

EQUIPMENT NEEDED
1. Tarps/Ground pad for patient scenarios

APPROXIMATE TIME

1. Group Practice Sessions: 30 minutes per scenario (20 minutes per assessment, 10 minutes of debrief/review), for a total of 1,5 hour

2. Total Time: Allow 1:30

GROUP PRACTICUM

1. Assign 2 sub-groups of 3 persons each.  Each person in the subgroup will rotate through the roles of caregiver, patient, and observer/assistant.

2. Read the Patient Description to the group. Cases 2 and 3 contain additional information that should be given to the patient only. 

3. Begin the scenarios

4. Each caregiver should be allowed 20 minutes to complete their assessment, form a short differential diagnosis, and develop a plan.  Have the caregiver verbalize their differential.

5. The 3rd person in the group, the observer/assistant, should help with any patient care actions requested by the caregiver, but should not otherwise intervene. 

6. At the end of each scenario, review the student experiences.  Again, the focus of this exercise is to develop a methodical approach to the evaluation of the patient. A medical diagnosis and treatment are less important than a well-performed assessment.  As time permits, review the learning objectives/review points particular to that scenario.
Patient Assessment - CASE 1

Patient: 22 year-old male found floating facedown in shallow water, unconscious, after ejection from a raft and a subsequent float through a Class IV rapid.  


Physical Exam:



1) Unresponsive



2) No lacerations or gross deformities noted

Students should start their evaluation at this point

Learning / review points:

1) Basic review of the primary survey with a focus on: 

a. Being systematic with the survey going M – A – R – C – H in that order.

b. Checking the patient for signs of major hemorrhage.

c. Opening and evaluating the airway, but with a concern for possible C-spine injury. Could consider using the jaw thrust maneuver instead of head tilt – chin lift.

d. Giving the 2 rescue breaths over one second each before moving on to a pulse check.  The rescuer could also go straight into the chest compression instead of giving the two rescue breaths.  Based on the new CPR guidelines the student could also start directly with the chest compressions for 2 minutes before giving the rescue breaths.

e. Good chest compressions at a ratio of 30 compressions to 2 breaths at a rate of 100 compressions per minute.

f. Complete the evaluation of the primary survey once the patient starts breathing on his own.

2) Completion of the evaluation by going through the secondary survey
a. SAMPLE history

b. Head to toe examination looking for other injuries

3) Other discussion for this case: He has a normal exam but he continues to cough and have some difficulty breathing.  Should he be evacuated?  Definitely yes!!

Patient Assessment - CASE 2
Patient: 28 year-old male who is rock climbing unprotected and loses his grip.  He falls 20 feet to the bottom of the cliff, landing on dirt.  The patient is awake, alert, pale, diaphoretic and complaining of pain all over.

Additional information to give to the patient only (for the Primary and Secondary Surveys and PE).

1)
Your pulse, if asked, is 120 bpm and thready peripherally.

2)
You have no allergies, take no medications, have no medical problems, your last meal was 3 hours ago, and you fell because you lost your grip on the rock and fell backward.

Physical Exam:

All normal except the following:

1) Pale, diaphoretic

2) Bruising over the right lateral hip / pelvis.  Severe tenderness to palpation throughout the abdomen, especially in the left upper quadrant of the abdomen (consistent with a spleen injury).

Students should start their evaluation at this point

Learning/Review Points:

1) Clinical Signs of Shock: 

a. Tachycardia

i. Pale, diaphoretic

ii. Thready radial pulse (SBP of at least 80)

1) SBP of 60 = carotid pulse

2) SBP of 70 = femoral pulse

3) SBP of 80 = radial pulse

b. Why does this patient have shock?

i. Hemorrhagic shock

ii. Where is he bleeding? (CARTS mnemonic review)
1) Chest – unlikely

2) Abd/Pelvis – YES and most likely from his spleen although he may also have a pelvic fracture

3) R – could have renal bleeding but no lower rib or back tenderness so less likely

4) T – no thigh pain or deformity

5) S – no pooling of blood or skin bleeding

2) Should this patient be evacuated – definitely yes!

Patient Assessment - CASE 3

Patient: You were hiking in the Alps and stumbled across a beehive.  While running away you were stung, and you are allergic.  When you were stung, you twisted your ankle and fell to the ground.  

Students should start their evaluation at this point

Additional information to give to the patient only (for the Primary and Secondary Surveys and PE).


Pulse: Thready and 120


Respiratory: rate 30-36, with significant difficulty breathing.  Wheezing grossly audible.


HEENT:  swelling neck and around eyes


Extremities: swelling, bruising, tenderness over the lateral malleolus. Unable to walk.

Learning/Review Points:

Review of anaphylaxis:

1. This is a true life-threatening emergency.  

2. It begins like a generalized reaction, but rapidly results in the respiratory and or circulatory collapse.   

3. Symptoms are not subtle and include itching, flushing, swelling of the tongue and lips, nausea, vomiting, diarrhea, cramping, hives, a drop in blood pressure, painful tightness in the chest, difficulty breathing, wheezing, convulsions, confusion, and loss of consciousness.

4. Treatment must be immediate as shock can result.

a. Injectable epinephrine is essential.

i. The Twinject contains 0.3 ml of 1:1000 epinephrine in an auto-injector form.  The positive aspect of the Twinject product is that it has a 2nd dose built in.  There is also a 0.15 mg auto-injector of Twinject that has a 2nd dose built in as well.

ii. The EpiPen® contains a 0.3 ml auto-injection dose of 1:1000 epinephrine.  There is also a 0.15 mg auto-injector (EpiPen JR®)

iii. A 2nd dose of epinephrine may be required within 5-20 minutes after the first, depending on the severity of symptoms and the initial response to the epinephrine.

b. Additional medications should be added to treat the anaphylaxis

i. Antihistamines – chlorpheniramine or diphenhydramine.  

ii. An H2 blocker should be administered as well – cimetidine. 

iii. Steroids should also be given if available.  The dose should approximate prednisone 1 mg/kg.  

iv. Inhaled beta agonists such as albuterol can be used for wheezing

2. C-SPINE MANAGEMENT - MOVING THE INJURED PATIENT
WORKSHOP OVERVIEW: This workshop, building upon the assessment skills practiced earlier, teaches the assessment and transport of patients with a suspected cervical spine injury. Students will again divide into teams of 6 students/1 instructor. It begins with a demonstration of c-spine immobilization techniques, immobilization improvisation, and finally short and long-board immobilization techniques. After the group demonstration, students will review the techniques and answer questions.  Finally, students will divide into small groups of 3 to practice patient-care scenarios requiring primary and secondary assessments, cervical spine immobilization, and short-distance transit.

EQUIPMENT NEEDED:
 Practical Kit: Make sure that each practical kit has the following

Minimum 2 SAM splints per 6 person group

Jackets and clothing

Duct Tape

Shovel

Rope

Webbing

Sleeping Bag

Sleeping Pad

Tarp

Internal Frame Backpack

Long, rigid supports, 2 per 6-person group: Ski or hiking poles, boat paddles, tree limbs, etc.

APPROXIMATE TIME

Group practice sessions: 90 minutes 

GROUP DIDACTIC RECOMMENDED OUTLINE


A. Introduction to C-Spine Injuries



1. Review importance of cervical spine injury


2. Review backcountry mechanisms of head and neck trauma

a. Some spinal injuries can be “silent”.  

b. In patient with femur fracture, be aware that MOI (mechanism of injury) likely of sufficient force to warrant concern for spinal injury.



3. Review candidates for immobilization

4. Review consequences of immobilization in the mountains: i.e. the decision to immobilize a patient converts a person who might otherwise be ambulatory and able to participate in their own evacuation into person who must be rescued using advanced evacuation procedures.

5. Review NEXUS criteria for spinal radiography prediction.  Generally, anyone with a significant MOI with any positive NEXUS criterion should be immobilized.

a. Posterior midline tenderness including pain on palpation of neck/back

b. Evidence of intoxication (counts as altered level of consciousness)

c. Altered level of alertness/mental status

d. Focal neurological deficit

e. Painful distracting injuries

B. Positioning

1. Generally, patients with spinal injuries are most easily transported and managed in supine, anatomical position:

a. Gentle axial traction back to anatomic position is indicated unless:

i. Return to anatomic position significantly increases pain or focal neurological deficit.

ii. Movement of head and neck results in noticeable mechanical resistance

2. Demonstrate gentle axial traction: with patient lying curled on side, return patient to anatomic position. 

3. Demonstrate placing the patient in a position so that they can vomit if needed.
C. Rolling the patient 

1. Key points: 

a. Move the neck and spine in line or in a straight position

b. Teach that once placed in traction, the neck must always then remain in traction

c. One person remains at the head of the patient and is in charge of maintaining integrity of spine at all times.

2. Demonstrate 
a. Rolling pt with 1 person

b. Rolling pt with >1 person

D. Moving the patient 

1. Demonstrate: moving a patient from a difficult position i.e., found in rocks or

in trees.

a. This patient will be moved in the position that they are found to a place where they can then be rolled into the proper rescuing position. 

b. Demonstrate how to keep the neck immobile when the patient is moved. 

c. As with patient rolling, the person at the head is the team leader. 

2. Demonstrate:

a. Lifting and moving the patient by lining up on either side and alternating arms under patient

3. Review that it is often easier to bring equipment to a patient than to bring a patient to the equipment.  

E. C-Spine Collars

1. Demonstrate:  C-spine can be initially stabilized with head and knees.

2. Review that all C-collars are used in conjunction with full spinal immobilization

3. Desirable characteristics of improvised wilderness C-collars include:

a.  rigid or semi-rigid construction

b. proper fit from chin-to-chest

c. allowance for victim’s mouth to open

d. not choking the victim

4. Ideas for improvised c-collars:

a. Duct Tape for everything

b. Demonstrate the  SAM splint:  place vertical bend 6” from one end and secure this area of SAM splint snuggly under patient’s chin.  Create bilateral flares to provide increased comfort under jaw.  Wrap long end of splint around back of neck and over other end of splint.  Angle long end inferiorly to allow good chin-to-chest distance.  

c. Demonstrate Fanny Pack or hip belt from backpack. 

d. Demonstrate bulky clothing rolled and wrapped around victim’s neck as aides for further preventing movement.

F. Improvised spinal immobilization

1. Short board immobilization examples: appropriate for short-duration transport (due to hazardous environment) 

a. Demonstrate: Shovel can be used to stabilize head with blade serving as bed for head with head then taped to shovel.  Be aware of victim’s comfort and use padding where needed. 

b. Demonstrate: Inverted internal frame backpack can be used to secure spine.  Use hip belt across forehead to secure head and surround with towels rolls or clothing.  Use shoulder and sternum straps to secure rest of pack to patient (with improvised c-collar and with or without shovel).

c. Demonstrate: Padding for comfort

d. Additional ideas:

i. Snowshoe- widest part under patient’s head.  

ii. Kayak paddle with oar under patient’s head.  

2. Long board immobilization examples:  definitive immobilization for major transport

a. Demonstrate: Continuous Loop System (mummy litter)  See rope litter section for more details. 

Equipment needed:

i. long sturdy rope

ii.  stiff objects for backboard (skis, boat paddles, snowshoes, skis, poles, tree branches)

iii. sleeping bag/pad or clothes for padding and warmth

b. Demonstrate: With full c-collar and spinal immobilization, head and neck should be further stabilized by securing items such as rolled towels, sand bags etc. on lateral sides of the head and neck.  U-shaped head-support can also be improvised using SAM splints, clothing, etc.

c. Other ideas: 

i. Multiple external frame backpacks( snuggly tied together and may be secured with ski poles, branches, etc.

ii. Kayak or canoe

G.  Key Review Points: 

· ALWAYS reinforce potentially uncomfortable interfaces with extra padding.  

· C-collar should always be used in conjunction with full spinal immobilization and head should be further supported laterally (with towel rolls, etc) and secured to improvised backboard.  

· Be creative; take advantage of what you have available in a specific setting. 

· Whenever possible, make decisions WITH patient’s consent and input.  

GROUP PRACTICUM

A. Divide into groups of 6 students:1 instructor.

B. Each group should have an  Practical Kit (See Appendix for the Kit contents)

C. Review key points of  group didactic and answer questions as necessary.

D. Subdivide into small groups of 3 persons each.  Each group should obtain equipment from the practical kit sufficient to firmly stabilize a c-spine injury

E. Each team of 3 should rotate through the following three patient scenarios, taking turns in the role of caregivers, patient, and helper.  Each caregiver should complete a primary and secondary assessment, manually stabilize c-spine and apply traction, and construct an improvised c-collar.  Allow 10-15 minutes per caregiver.  Each scenario should have the patient in a different position and thus allow practice of aligning C-spine and applying traction from different start-points.


1. Rock climber falls from 20’ height


2. Mountain biker falls at high speed down an embankment


3. Skier strikes a thick branch with his head while traveling at high speed

Note: all patients are conscious and able to cooperate with the caregiver.  Instructors/Students may improvise other patient-care scenarios as necessary

 The goal of this practice session is to provide each student with the opportunity to construct a rigid cervical immobilization device while practicing the primary and secondary assessments.  

F. After each student has practiced the above, regroup into the 6-person team.  Pick one person to play the role of patient.  Now the remaining 5 persons will practice the following scenario:

A woman falls while climbing and rocks continue to fall.  She has a C spine injury causing loss of movement in both legs.  Continuing rock fall from above necessitates urgent removal from the rock fall area.  

The goal of this session is to quickly assess and stabilize a patient with suspected c-spine injury, then move that patient a relatively short distance (20 yards) using one of the methods covered in the large group didactic (short or long-board immobilization).

G. Debrief student’s experiences/answer questions.

3.  DISLOCATIONS, FRACTURES AND SPLINTING

WORKSHOP OVERVIEW:  This session will provide a practical demonstration of the topics covered in the musculoskeletal injuries lecture.

EQUIPMENT NEEDED:

White Board

For each 6-person team:

3 SAM splints, 

tent poles, ski poles, hiking poles, or paddles

Kendrick traction kit 
APPROXIMATE TIME

 90 minutes

DIDATIC RECOMMENDED OUTLINE

1) Introduction to fractures:

a. Check neurovascular status

b. Apply longitudinal traction and reduce extremity to the anatomic position

c. Recheck neurovascular status

d. Splint in the anatomic position

e. Traction:

i. Indicated for femoral shaft fractures

ii. Cumbersome, for more distal femur fractures splint may suffice

iii. Reduces pain

iv. Reduces blood loss

v. Should have the following components: rigid support longer than the leg, traction mechanism, proximal anchor at groin, ankle hitch, method for securing splint to leg, plenty of padding, durable

vi. Should not: cause skin breakdown, compromise neurovascular status

**Remember: like C-spine traction, once applied the traction must be maintained.

2) Dislocations:

a. Techniques of Reduction:

i. Shoulder

ii. Elbow

iii. Finger

iv. Hip

v. Patella

vi. Knee

vii. Ankle

viii. Foot/Toes

3) Splinting:

a. Sling/swathe (demonstrate improvised)

i. Reducing a shoulder dislocation

b. Shoulder coaptation splint

i. Humerus fractures

c. Forearm sugar tong splint

i. Elbow dislocation

ii. Forearm fractures

d. Volar wrist splint

i. Distal radius fracture, hand fractures

e. Finger splints

i. Finger fracture/dislocation

f. Long lower extremity splints

i. Long leg anterior and posterior splints, sugar tong splints

1. Distal femur fracture, knee injury, proximal tibia fracture

g. Short lower extremity splints

i. Short leg posterior splints, sugar tong splints

1. Distal tibia fracture, ankle fracture or dislocation, foot injury

4) Femoral Traction:

a. Demonstrate kit (Sager, Kendrick, Slishman)

b. Demonstrate improvised traction device if time allows

GROUP PRACTICUM

1. Divide into teams of 6 students and 1 instructor

2. Review key points of large-group didactic and answer questions as necessary

3. Divide into pairs

4. Have each person create at least 4 different types of splints from the types that were covered in the large group didactic.

5. As time permits, students can practice with Femoral Traction device or improvised device in groups of 3.

4. GAMOWBAG
WORKSHOP OVERVIEW: This workshop will provide students with the opportunity to learn and feel about the practice of an inflatable pressure bag. 
EQUIPMENT NEEDED

Gamowbag +air pump
Practical Kit for each 6-person team.  Ensure that each Kit has:

sleeping bag

sleeping pad

pulse oxymeter
APPROXIMATE TIME


90 minutes

GROUP DIDATIC RECOMMENDED OUTLINE

1. Intro to indication of Gamowbag.
a. This is a unique, portable Hyperbaric Chamber used for the treatment of Acute Mountain Sickness. By inflating the bag with a foot pump, the effective altitude can be decreased by 1000 to as much as 3000 meters (3281 to 9743 feet). It is primarily used for treating severe cases of altitude sickness. The gamow bag was named after its inventor, Dr. Igor Gamow. Dr. Gamow originally designed a predecessor to the gamow bag called "The Bubble" for high altitude athletes. This would produce more red blood cells to carry more oxygen to the muscles, increasing the athlete's abilities. The equipment was deemed too bulky and susceptible to overheating
b. Review candidates of chance of hypothermia in the gamowbag for the patient

c. Review the absolute need of continuous monitoring

d. Review the signs of acute mountain sickness and indications for putting a patient in a Gamowbag

e. Review the disadvances of the Gamowbag  

i. heavy
ii. expensive

f. Review the need of a descent after being a Gamowbag.
GROUP PRACTICUM

1. Demonstration of gamowbag in couples
a. 1 student in gamowbag with pulse oxymeter

i. Lay student on a sleeping pad

b. Other  student pumps
i. Be aware of pressure on ears 

APPENDIX

AWLS PRACTICAL KIT FOR Each Group of Six Students

1 Sleeping Bag

1 Sleeping pad

1 Tarp

1 Climbing rope (60 feet)

2 short climbing ropes (6 feet)

1 x 10 foot webbing

2 x 8 foot tree limbs or furring strips (for makeshift jacket litter)

2 x ski poles, trekking poles, skis, paddles (for making rope litter)

3 tent pole sections

10 SAM Splints

1 Kendrick Femur Traction Splint 
1 Hem-Con (OPTIONAL)

6 Twinject trainers or EpiPen trainers

8 Gauze rolls

8 Bandages

3 jackets (For creating jacket litters) 

1 backpack for carrying supplies for testing scenarios (at least 30 liters capacity)
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