Athletic Injuries


Introduction to Sports Medicine Lesson 1:  

Introduction to Sports Medicine

Objectives:  At the completion of this lesson the student will be able to explain and understand the concepts of the “funnel theory” of Sports Medicine. They will also understand the theory of the “Spider” in relationship to a Sports Medicine Team. The student will understand the 4 Tier Sports Medicine Rehabilitation Program.  The student will understand the rolls of the head trainer, associate trainers, Team Orthopedist, Team Physician, Team Chiropractor, Team Dentist and Team Physical Therapist.

1. The Funnel Theory of Sports Medicine 

2. Your Stratification into the Funnel 

a. Your participation on the Sports Medicine Team depends upon

i.  The level or profile of your sport

ii. Your expertise as it relates to the program 

iii. Your education and credentials

iv. The Athletes confidence in you

v. The Team Physicians Confidence in you

b. High profile athletes 

i. Down time treatment 

ii. Increase Functional Parameters 

3. Reimbursement for Services

a. Primary and secondary income

b. Fee for service, insurance Billing 

i. Direct or indirect income 

ii. Program Billing 

c. Must weigh the cost and return

i. Idea of non displaced revenue 

4. The idea of the Spider

a. The “Web I spin is the Web you Eat off”
5. The 4 aspects of a Sports Medicine Delivery System

a. Stability 

b. Soft Tissue Flexibility 

c. Range of motion 

i. Segmental 

ii. Global 

d. Exercise prescription 

6. Violation of any aspect of the Sports Medicine Delivery System 

7. Sports Medicine Job Description

a. Head Trainer 

i. Budgetary concerns 

ii. Staffing concerns for Team Sports

iii. Logistics and travel 

iv. Injury Update to Local Sports Marketing System

v. Injury Review with Athletic Director, Head Coaches

b.  Head Sports Trainer

i. Sports specific 

ii. Reports equipment needs to Head Trainer 

iii. Travel and Logistics to Head Trainer 

iv. All Injury reports to Head Trainer before Team Physicians

1. Hierarchy for injury reporting

2. Films, MRI, Ct, Neurological evaluation 

vi.  on field responsibilities

c.  Graduate Assistants

1. Gator aide / power aide

2. Pack trunks 

3. Taping cutting boards

4. Majority of taping procedures 

5. On field Watering 

d. Team Physician 

i. Colds, Flu, General Health Care

ii. Medications – pain and inflammatory

1. Med Kit and Log 

a. Never out of his sight..  

iii. NCAA reporting and testing 

iv. Concussion and Neurological evaluation 

v. General Sutures 

vi. General Lacerations

e. Team Orthopedist

i. Team Surgeon 

ii. Evaluate functional Level of play 

iii. Makes decision as to orthopedic problems and return to play

iv. On Field Responsibilities 

f. Team Dentist 

i. Handles all sutures in the mouth, lips and nose.

ii. Mouth guards 

iii. Salvage Teeth

g. Team Chiropractor 

i. Team with the fewest mechanical defects Wins……
h. Team Physical Therapist

i. Assist in Functional restoration following surgical intervention 

ii. Measures return to play function capacity
Athletic Injuries Lesson 2:
Legal Aspects of Sports Medicine

Objectives: At the conclusion of this lesson the student will understand the concepts of torts, implied consent, informed consent, product liability, surface (event) liability, personal liability, shared liability and negligent assignment.

1. Understanding Tort Law:

a. Nonfeasance (act of omission) you did not do something 

b. Malfeasance (act of commission) you did something

c. Misfeasance: (improper treatment your trained to do)

2. Negligence 2 types:

a. Do something a reasonable prudent person would not do

i. Would you adjust on the sidelines?

ii. Gynecologist on the field of a football game?

iii. EMT pushing a claustrophobic Rodeo athlete down on the gurney

b. Fails to do something that a reasonable prudent person would do under

circumstances similar to those shown by the evidence.

i. Fail to administer CPR to a unconscious non breathing athlete

ii. Could you not perform a manipulation and as a result increase

the probability of further injury?

c. Standard of care

d. Cannot have athlete "sign away your negligence"

i. Case of Chiropractor who does not treat disease.

3. Negligent assignment

a. Back pain with return to lifting and strength coach

b. Limited cervical ROM with return to baseball hitting practice

c. Knee injury with sliding practice

d. Walking the Rodeo Arena prior to Rodeo

4. Statute of Limitations

a. Driven by state statutes

b. Usually 1-3 years

5. Assumption of Risk

a. Age related

b. Interpretations varied by the courts

6. Product Liability

a. Vitamin company and allergic reaction

b. L - screen to high or low with baseball hitting practice

7. Personal Liability

a. Does your Malpractice Carrier know you are a Team Physician

8. Event Liability

a. What happens if your table slides or slips on a slick floor?

b. What happens if your table collapses?

i. 350 pound lineman

[image: image1.png]9. Shared Liability (deep pocket ratification)

a. Shot gun approach in filling a law suit

b. Process of discovery weeds out the "small fish" with limited exposure

i. Concepts of good will towards

10. Informed consent

a. Minor children a concern

i. Blanket exposure risk not secured by signing initial form at beginning of the season

ii. Must notify parents with trauma

1. High School football player death

11. Implied Consent

a. Symptoms Survey forms

b. Keep records in Day Planner

12. Travel to Treat Laws

a. Notify your Malpractice carrier

13. Documentation

a. MNOPQR - If it's not in the record it didn't happen

Athletic Injuries Lesson 3 Sports Injury and Wound Care

Objectives: At the conclusion of this lesson the student should understand the Healing Process and it’s dependence upon the inflammatory process.  The student will review the mechanism of injury and the path of clinical reasoning in applying physical modalities in the handling of acute and chronic injury. The student will also understand wound management.

1. Mechanism of Injury

a. Compressive forces (toward)

i. Bruises, contusion, hematoma,  

b. Tensile forces (away)

i. Pulling apart, sprains, ligament avulsions

ii. Open field tackling

c. Shear forces 

i. Against the plane of tissue

2. Surface area and force applied

a. Smaller the surface area impacted the greater the impact for tissue injury 

3. Review of the inflammatory Process

a. Inflammatory Phase:

i. Acute Injury 0-6 days:

ii. Signs and symptoms:

1. Redness, swelling, tenderness, increased temperature, loss of function  

iii. Cellular Response:
1. Cells rupture from trauma

2. Produce plasma like fluid: protein, granular leukocytes (WBC), phagocytes

3. Building a brace, protective in nature, get rid of cell debris setting stage for tissue repair

iv. Vascular Response:
1. Immediate response to damage is vasoconstriction last 5-10 minutes 

a. Brings endothelial wall torn apart together

b. Blood viscosity increases (thicker) slows blood down allowing for platelet adherence

c. Mast cells dump histamine (vasodilatation), leucotaxin (margination of cells), necrosin (phagocytic) 

d. Causes local anemia and hypoxia 

e. Ends in platelet plug

2. Localized tissue hypoxia drives the switch to vasodilatation

3. Blood continues and forms a hematoma

4. Hematoma and dead cells from hypoxia and cell rupture create a primary zone of injury

v. Modalities to be used during this phase

1. RICE

2. No cold whirlpool because of gravity dependency

3. Intermittent compression 

4. Non thermal ultrasound

b. Proliferation / Fibroblastic Repair Phase:

i. Leads to scar formation 

ii. Initial symptoms reduce

iii. Scar becomes more red - vascular budding because of lack of O2

1. Wound now heals aerobically

2. Gray anaerobic fibrosis plug fills in gaps

a. Excessive fibrogenesis leads to irreversible tissue damage – adhesive capsulitis, extra articular adhesions 

3. Mature scar is devoid of physiologic function

a. Less tensile strength 

b. Wolfe’s law 

c. Bracing and motion

c. Maturation Phase:

i. Long term process, inelastic, non vascular, less strong

ii. Wound shrinks, due to water loss, vasoconstriction

iii.  Fibrogenesis begins to cease, if proliferates then disease

iv. Return to prior activity level

d. Modalities

i. Designed to remodel scar formation?

ii. Line up fibroblastic repair

iii. Cold laser, Magnetism, Poultice, 

4.  Concept of Bioelectromagnetic Modalities

a. Bone scan, cold laser

5. Tissue responds in a manner similar to that which it normally grows in

a. However, danger exists as density increases

b. Above certain densities, tissue destruction occurs with all energy forms

c. 4 levels of electrical intervention 

i. Cellular

ii. Tissue 

iii. Segmental 

iv. Systematic 

6. Modalities at the Injury site are used for

a. Increasing joint mobility 

b. Muscle pumping action to change circulation and lymphatic 

c. Alteration of microvascular system not associated with muscle pumping

d.  Increased movement of charged proteins into the lymphatic channels with subsequent oncotic force bringing increase in fluid to the lymph system; lymphatic contraction increases as a result and more fluid is moved centrally

7. Most connective tissue generates a tissue based electrical potential in response to strain of tissue.  Tension on surfaces or distraction of surface will cause changes in electrical current.

a. Strain related potentials (electricity of injury)

i. Compression potentials are negative

ii. Stretch or tension they are positive

8. Normal Bioelectric fields

a. Head is positive, Feet is negative 

b. Can be measured 

c. Skin is always negative in comparison to dermis 

d. Long bone  = mid point is positive in relationship to distal negative points 

9. Bioelectrical Field changes in Response to Injury

a. Fields reverse when a injury occurs 

i. With laceration a steady currently will move from the relative positively charged dermis into the wound area and reenter just below the stratum corneum.

ii. Wound creates a lateral potential difference forming a lateral potential difference 

iii. With wound closure the gradients return to normal 

iv. If wound dries the currents also drop off because of increased resistance to electrical flow 

10. Bioelectrical effects in Reponses to Injury 

a. Bioelectrical effects reverses immediately with injury

i. Salamander (Becker’s) leg amputed –10me at amputation +20 me

ii. Limb regeneration occurred the current returned to baseline

b. Becker’s current of injury stimulate tissue healing

i. Three ingredients to tissue regeneration 

1. Powerful initial current of injury 

2. High tissue innervation’s density 

3. Presence of peripheral nerves in he wound area

c. Magnetic field generation 

d. Iontophoresis

i. Positive currents

1. Zinc: open lesions, healing tensions, ligaments 

2. Magnesium: muscle relaxant, vasodilator, mild analgesic

3. Copper: fungicide, astringent, sinusitis, (athletes foot),

4. Calcium: snappy fingers, snappy hip, effective with muscle spasm

ii. Negative currents

1. Chlorine: (sodium chloride) sclerolytic agent, scar tissue, keloids

2. Iodine: sclerolytic agent, bactericidal (adhesive capsulitis)

e. Phonophoresis 

11. Open Wound Care Management

a. Laceration:  fall on a 9.0 pitch 

b. Incision:  Ice Skates across the face 

c. Abrasion: bicycle race 

d. Puncture:  Fish hook in the lip

e. Avulsion:  handle bars across the forehead

     11. Field Strategy

f. Always glove up, glasses, goggles, sun glasses

g. Hemostat in kit, understand pressure points

h. Glove up with topical cleaner

i. Wash wound from center out, circular pattern 

j. Apply non stick compression gauze

k. Dress bandage to play with “H” bandage 

i. Vet wrap, conform, best

ii. Ointments are optional 

iii. Change bandage often when sweat weakens tape

12. Super glue vs. steri strip

a. Glue is faster and maintains better with sweaty environments

b. Most teams will glue to return to play and then tape after the shower

c. To apply steri strips the area needs to be cleaned with prep kit and then dried with air.  Steri strip pattern is close middle out.

d. Be careful with glue - do not glue your lips shut with cap

e. Do not spill onto sides or glue you to patient

13. Muscle Injury Classification Strains

a. Grade 1, Grade 2, Grade 3  

i. 0-30%, 30-60%, 60-90%

ii. Weakness

iii. Muscle spasm 

iv. Loss of function 

v. Swelling 

vi. Palpable defect

vii. Pain on contraction 

viii. Pain with stretching

ix. Range of motion 

b. Muscular / Tendon Strains depends upon cross sectional area of tendon

i. What would you expect more tendonitis at radial head or hip flexors?

c. Progressions of injury if left untreated

i. Myositis / fasciitis

ii. Tendonitis, tenosynovitis (natural aging of tendons)

iii. Bursitis

iv. Arthritis

14. Joint Injury Classification Sprain

a. Grade 1, Grade 2, Grade 3

b. Ligaments undergo high tensile trauma producing rupture of tissue and subsequent hemorrhage and swelling

i. Treat with intermittent traction and compression.

ii. Constant compression or tension causes ligaments to deteriorate

1. Paraplegic - Mike Riggel (son)

c. Subluxation: “partial displacement of joint surfaces, torn but not completely ruptured.”  Every grade 1, and grade 2 sprain therefore has a subluxation.

d. Dislocation is a grade 3 sprain

Athletic Injuries Lesson #4:  Taping procedures lower and upper extrmeninities

Dr. Laney Nelson 

Objectives: The purpose of this section is not to make you tape like an ATC. It is to make you think like a physician.  Tape is a great adjunct to your private practice because it can help you differentiate between diagnostic pathways.  Help establish the need for ordering functional bracing and orthotics, and teach your patients that you are responsible for their care.  This is also an important avenue in which you can begin dialogue with sports medicine centers if you wish to pursue that avenue in your private practice.  The main concept of our taping approach will be to stabilize pathology by either taping the pathology or recommending changes to current ATC taping procedures.

1. Introduction to the types of tape:

· White tape

· Ultra light

· Elastikon

· Leuco tape

2. Sizes:  Ankle dependent 1”, 1 ½”, 2” 3” 4”

·  Depends upon the size

· Ultra light is more forgiving

3. Under warp

· Hold lace pads in place 

· Usually only used around the heel and arch 

· Made of light foam and is 2 ¾ inch wide

4. Tuff skin

· Used to keep the pre wrap in place prior to tape 

· Watch for tape allergies 

· Help prevent tape slippage

5. Heel and lace Pads

· Prevent tape pinching and blisters

· Have skin lube on the underneath side

Standard Ankle Tape Applications Step by Step

Step 1:    Spay ankle: tough skin or some other tape adhesive 

Step 2:    Apply heel and lace pads 

Step 3:    Roll on pre wrap:  (high or low tape procedure)

a. roll wrap from under side of roll

b. Pull until it  “glistens” 

c. Try not to cover repeatedly, more does not make more padding makes the tape slip

d. Most Universities like pre wrap confined to a small area.

Step 4:   Place white tape anchors: (basketball vs. football)




a. Always follow contour of muscles

b. White tape is less expansive and cannot be used in large muscular areas. A better anchor in a large fleshly area would be Elastikon or ultra light 

c. A must when taping as a physician is to remember Anchor-Pathology-Anchor.  This is apparent as you begin to explore taping and correction of biomechanics and mechanical dysfunction. 

d. Place Anchors around tissue landmarks: base of the 5th metarsal and posterior muscle tendon junction of soleus and gastroc

Step 5:  Place Stirrups: medial to lateral / lateral to medical (depending upon pathology)
Step 6:  Place medical and lateral heel locks

a. Once accomplished, you can begin to spin the tape

b. Do not create tape bunch

c. only overlap 1/3 of previous tape run

Step 7:  Close the tape with small strips from the back of the anatomy pulled to the 
front.  Always try to keep the tape in front of you.  Always keep the seam of the 
torn tape in front of you.  Always compress the tape w3hen finished.  If socks are going over some trainer like baby powder sprinkled over the tape to help it 
slide better.

Special Procedures: “H” tape from Elastikon for special procedures involving positional joint correction.  Turf toe, plantar fasciitis, inter digit neuroma, halux valgus, Achilles tendonitis, fat pad compression, all can be addressed with taping.  You can also use white tape slowing down or speeding up the pronation sequence in your differential diagnosis.  Correction of pes planus, pes cavus, inversion or eversion sprains correcting rear foot valgus and varus deformities also can be addressed with taping procedures. . Achilles bursitis, tarsal tunnel syndromes, shin splints, peroneal stain and fibular head dysfunction and be supported and treated.   

Standard Tape Procedure Knee

Step 1:   Place Heel on tape roll or book to get 15 degrees forward flexion 

Step 2:   Spray knee

Step 2:   Apply lace pads (behind popliteal fossa)

Step 3:   Apply pre wrap around sensitive areas

Step 4:   Apply Anchors (remember large fleshly areas Elastikon, ultralight) 

Step 5:  Pathology:  



a. Spiral Elastikon or ultralight medical to lateral and lateral to 



medical for ACL / PCL



b. Use white tape “fanning procedure” for MCL / LCL



c. “H” tape for patellar tracking 



d. Osgood - Chock Pat taping

Step 6:   Anchor applied over pathology strips 

Step 7:  Close with ultra light or ace wraps

Special Procedures:  Using Elastikon and ace wraps you can wrap groin injuries and hip flexor strains.  You can apply padding and extra compression using foam, felt or plastic such as in a thigh contusion.  You can also control the speed of internal and external rotation of the femur as it relates to the tibia.  This may help you differentiate between a knee problem and a hip problem.  

Standard Taping Procedure Shoulder

Step #1:  Shave the area, there is no functional way to use pre-wrap on the shoulder.

Step #2:  Spray the area with tough skin

Step #3:  Asses stability of AC joint anterior to posterior

Step #4:  Lift the elbow with white tape to approximate the AC joint if separated. 



a.  One end of strap is on distal olecranon and the other proximal to the 


AC joint.  Palpate the AC joint as you lift the shoulder 

Step #5:  Place Anchors with leuco tape or Elastikon around upper humerus and 
on mid clavicular line on top of supraspinatus
Step #6:  Construct fan on or off patient

Step #7:  Use Elastikon “H” procedure to provide functional lift to shoulder

Step #8:  Cut away white tape lifting straps

Standard Taping Procedures Elbow

Step #1:  Spray skin before application of pre wrap 

Step #2:  apply anchors above and below muscle mass 

a. Make sure they are anatomical correct in regards to cinching down when extension is applied to the elbow.  

b. Should be above the bicep bubble and cone shaped on the lower forearm

Step #3:  Create fan of white tape off patient or use Elastikon “H” tape procedure to 

create hyperextension brace (both ends of the Elastikon become anchors)


Step #4:  Pinch the white tape fan or the “H” tape Elastikon to take out slack 

Step #5:  Close with ultralight or ace wrap if needed

Standard taping Procedure Wrist and Thumb

Step #1:  Spray the hand, wrist and thumb.

Step #2:  Apply padding or felt to cover sensitive areas or fractures.

Step #3:  Apply tape roll ends over sensitive nails

Step #4:  Apply pre wrap in a figure 8 pattern around palm and wrist.

Step #5:  Apply white tape anchors around palm, wrist and distal thumb as pathology 
indicates

Step #6: Apply fan made of ½ tape roll width of white tape on dorsal or palmer surface 
of hand.  

a. Can use “H” Elastikon to tie down joint in plane of least pathology

b. Cris cross applications of ½ roll white tape over MCP joint to palm and dorsum hand anchors

Step #7:  Close with tape spin in figure 8 pattern 

Athletic Injuries Lesson 5:
On Field Examination / Off Field Secondary Survey
Purpose of Athletic On field Examination:
1. To decide the way the athlete is going to leave the field.  Is he or she going to:

a. Walk 

i. With help “conveyance”
b. Ride 

i. Golf cart – ankle or arm

ii. Gator – with stretcher /  spine board

iii. Ambulance 

c. Fly – EMS will call for Helicopter in most cases

i. Hurricane Katrina?

ii. Moab Bike Race / Little Sahara Sand Dunes  

2. How you approach the downed athlete says a lot about your preparation.
a. Do not sprint unless you need to remove someone from harms way
i. Sprinting will leave you Oxygen depleted
ii. With time you will know when to walk, jog, or run
iii. I like to count till 1001-1003.  If no motion is occurring, then I pick up the pace
1. Without movement at 1003 - I think unconsciousness 

Pre Game Preparation:
3.   Prior to the  event you should review your On Field Primary Assessment Routine -  ABpCDE(HOPS)

a. Review temperature and weather charts
b. Relative humidity given in percentages  / wet bulb / lightning probability 
c. Review number and statistics
i. Every 6th  time the gate opens for a rough stock rider
1. Rough Stock 6:1

2. Steer wrestling 19:1
3. Roping 131:1
4. Barrel Racing 24:1
d. Cell phone charged

e. ADE charged / fire extinguisher / stretcher 
4. After Pre Game Treatment and while the Team is warming up, walk the space you are responsible for.
a. In a new stadium, this is where I take my camera
b. Best time to review in my head my on field and off field procedures

c. Questions to consider 

i. How will you get the ambulance in

ii. What gates are locked – who has the keys

iii. What is the latest Weather report?

1. 5 second Flash and Bang
2. A lot of Dandelions?  -  bee sting kit, 

d.  Look for chords, chairs, un padded goal posts, sprinkler heads
e. Exposed wires, sharp stakes (chisel tooth harrow spike)  
f. Take a roll of tape to identify areas of concern 
i. Report concerns to Coach, Officials, or Committee Member
ii. Write down names of persons who you told infractions to

5. Prior to the game, the members of the Sports Medicine Team will decided who will perform what function.

a. Head Trainer:  all on field trauma – if more than one goes down, then Assistant Trainer to assist

i. Physicians will be called from sidelines 

ii. Orthopedist will be called from sidelines 

b. Trainer #2 / #3:  one situated from the North 20-35 yard line with ice, water and kit, the other from the South 20-35 yard line with water, ice and kit.

c. Student trainer man the water tables and ice buckets
d. Who speaks to family members? News and film crews?

e. What about blood and sharps deposal?

f. Crowd control, spectator “rubber necking”
A - B- p- C- D – E(HOPS):


The concept of the mnemonic is to develop a simple way for you to make sure you do not miss a step in evaluating a downed athlete.  Whether you are on a motor speed way, bicycle course, rodeo arena, basketball court or football field there is pressure, adrenalin and egos.  Remember thousands of eyes are watching your every move.  It is easy to get caught up in the moment and when that happens, all logical thought process seems to evaporate.   By saying the variables of your primary assessment  as you approach your athlete you will remain composed and stay focused on your primary task which is to “do no harm” in the removal of your athlete from the field.   By saying the variables of your exam you do not rush in but proceed to the next element of your primary assessment in an organized fashion.  You understand that you cannot proceed to another category unless the prior category is cleared.  I also use the mnemonic as a way to interview my athlete and also enlist the others who are there to help. 

Airway: Can you breathe?
1. When an athlete goes down your first concern is respiration. Without respiration all other variable seem mute.   If you do not witness the trauma. Then you need to rely on a bystander to detail the initial trauma that caused the concern.  You have to realize that if you did not witness the trauma, then you must depend more on the athlete’s historical account of what went wrong.

2. When I approach the athlete, regardless of the athletes condition I always ask  

a. Are you having problems breathing?
b. I want to hear it from them that they can talk.  It will also help me if there is a mouth guard, dentures, or vomitus  
3. If the athlete is not breathing then you must position the patient so you can treat and maintain the Airway.  

a. Always clear the mouth and use a jaw lift if unconscious

b. Tilting the head back will place the spine in a compromised position if the spine has not been cleared

Blood:  Does anyone see any blood?
1. I always ask about blood.

a. Preps me to put on my gloves

2. Is it oozing or squirting (pumping)

3. Is it bright or deep red

4. Is it frothy or intermixed with mucus?

5. Apply pressure with non stick telfa pads

a. Map out in your mind the pressure point areas

Pressure: More than two 4x4 gauze pads treat for shock.
1. Pulse to the neck means at least 60 mm Hg of pressure

2. Pulse to the arm pit 70 mmHg

3. Pulse to the wrist  80 mm Hg

4. Pulse to the groin 70 mmHg

5. Pulse to the knee 80 mm Hg

6. Watch for fluid shift and abdominal swelling with a rapid weak pulse 

7. It is best to monitor blood pressure at 3 -5 minutes sequences 

a. Widening pulse rate and pressure is a concern

Consciousness: Bouncing Red Rubber Ball

1. If unconscious call out name or pinch under armpit to assess consciousness. You would be at this step of your mnemonic if you have already managed the airway. 

a. Remember: It is easy for an unconscious athlete airway to collapse!
2. If you athlete went unconscious did it happen acutely, or was a gradual collapse?  The period only brief or did he just get his bell rung?

a. Always start a watch when you make a determination that consciousness was altered.  

b. Headache and confusion is determined a grade 1.

3. If  unconsciousness was brief and you athlete feels “dazed”
a.  Start a watch on symptoms 

b. Pay attention to  present and retrograde amnesia

4. Always think Oxygenation

a. Most head traumas report to ER room in a state of hypoxia

5.  We will talk more about the symptoms of consciousness when we talk about head trauma

Disfigurement: Any position of “rest” other than anatomical is disfigurement. 
1. The assessment at this time turns to spinal chord injury and preventing further injury. 

2. What should your chord exam look like

a. Basic upper and lower extremity “foot and hand throttle tests”
b. Head up / down / in /out

Evaluation: Do they walk, ride or fly?
1. We are finally at the point where you can do your job.

2. Clear to Sit, Clear to Stand, Clear to Walk    

HOPS:  
a. Once the patient can be evaluated and his systems are in no apparent distress you can begin with the standard injury format utilized by most training centers.  

H= History: How did it happen?  What do you remember?  The standard When, Where and Why of the injury process.

O= Observation: What did you or anyone around you observe? This often times will lead you into the area of palpation and testing procedures that will be required.

P= Palpation:  Here it is important to understand normal so that abnormal will stand out to you.  Pay attention to the angle and size bilaterally of comparable tissues.  I like to palpate the good side before I even touch the bad side.  Feel for temperature and swelling, crepitus, disruption of tissues and angulation of limbs.

S= Special Tests:  Here you will decide what tests are needed in order to confirm your diagnosis or help you in ruling out differential diagnosis.
Athletic Injuries Lesson #6 Head Injuries
Dr. Laney Nelson 
I. Treatment of spinal injuries

1.  Basic rules for the care of spinal injuries

a.  Restore airway, aggressive airway and breathing management.

b.  Control bleeding with direct pressure.

c.  Splint patient before movement.

d.  Pad backboard according to patient’s size and status.

2.  Immobilize the patients head and neck

a.  Use the correct size cervical collar. If you do not have the correct size collar, do not apply one.  You can effectively immobilize the neck with the use of rolled towels, or other alternative devices. Remember to document on your incident report why you did not apply the wrong size collar, and more importantly, how you immobilized the head and neck.

b.   When aligning, or stabilizing the head, you should try to keep the spine in the neutral position, no traction!

c.   Any one placed on a back board should have their entire body secured to the board, not just their neck.

d.  Children and infants need to have specialized spinal precautions taken due to their anatomical differences. Namely that their head is so much larger proportionately to the rest of their body.

II.  Traumatic induced Alteration in Mental Status 

1. !st  Symposium on Concussion in Sports 

a. 5 major features 

i. May be due to a direct force to the face, head, neck or elsewhere on the body with “impulsive” force to head 

ii. Rapid onset of short-lived impairments of neurologic function that resolves spontaneously

iii. Acute symptoms usually due to functional disturbance rather than structural injury 

iv. Results in graded set of clinical syndromes that may or may not involve loss  of consciousness

v. Typically associated with grossly normal neuron imaging studies 

2. Pathophysiology

a. Increase in glucose metabolism 

b. Reduced blood flow 

c. Vasculature is un responsive to energy demands

3. Signs and Symptoms 

a. +/- loss of consciousness 

b. Athlete is unaware of what period of play, opposition, or score of game 

c. Confusion as to person, place or time

i. Usually can’t believe how it happened or how they feel

d. Amnesia doesn’t matter as to retrograde or  real  time

e.  Can’t recall time, place or date

4. Memory : Sequence of acute alteration in memory following closed head injury 

a. Divided into periods 

i. Previous continuous memory  (pre injury storage)

ii. Retrograde Amnesia

iii. Injury

iv. Coma

v. Post Traumatic amnesia

vi. Restoration of injury 

5. Signs and Symptoms

a. Headache 

b. Dizziness 

c. Nausea / vomiting 

d. Unsteadiness loss of balance 

e. Stunned, dazed,  dinged / bell rung 

f. Seeing stars or flashing lights 

g. Ringing  in ears 

h. Double vision 

i. Sleepiness, fatigue,  slowness

j. Concussive convulsions / impact seizure

k. Slow speech response to question 

l. Slow to follow directions

m. Poor concentration 

n. Inappropriate emotions – laughing , crying 

o. Personality changes 

p. Inappropriate playing behavior 

q. Significantly decreased playing ability 

III. Epidemiology Study

1. 3 high school coaches reviewed 10 high school football game films 

2. 1191 plays reviewed

3. 7836 Helmet impacts

4. 6.6 average impacts per play

5. Estimated 177,000,000 helmet impacts occurring from high school games only.

6. With practice estimated at 340,000,000 / year
IV. Cumulative impact - American Journal of Sports Medicine,  Lovell et. al. 2004

1.  43 high school athletes with grade 1 concussion 

2. Neurophysych testing 36 hours post concussion 

3. Statistically significant difference in memory  compared to baseline 

4. Takes a long time to return to baseline memory 

5. Conclusion:  return to play criteria is too liberal

V. Recovery Time 

1. NCAA  Concussion study 2003  JAMA McCrea et al 11/19/2003

2. Symptoms recovery  to baseline  approached 7 days

VI. Concussion Grading Scale no longer recommended to be followed for return to play      decisions

1. You can only grade the concussion accurately in Retrospect.
VII. Simple vs. Complexed  -  Canadian Journal of Sports Medicine 2005 

1. Developed in Prague in 2004 at 2nd concussion conference 

i. Simple: Progressively resolved with out complications over 7 – 10 days.  No neuropsych testing needed.  You are to rest until symptomatic
ii. Complexed:  Persistent symptoms, specific problems such as convulsions, or prolonged cognitive impairment.  Loss of consciousness

Greater than 1 minute.  Also includes the multiple concussed athletes.  Consider formal neuropsych evaluation or consultation with neurologist, neurosurgeon, Sports MD with concussion experience

VIII. Return to Play

1. If athlete show any signs or symptoms then he is to be withheld from practice 

2. Athlete should not be left alone 

3. Athlete is monitored for deterioration 

4. Athlete should have a medical evaluation following injury 

5. Should be a step wise evaluation before a return to play 

i. Cogitative senses return to normal 

ii. Proprioception / balance return to normal 

iii. Agility drills return to normal
iv. M,N,O, P,  normal regional exam
v. QR 
1. Document  time from onset of impact,
2. Document  regional (m,n,o) 

3. Document  cognitative tasks, balance and coordination tasks
4. Document agility tasks

IX. When to Get a Scan?
1. Before if there was a loss of consciousness

2. now it is weighted as to your call in regards to the following parameters 

i. How long did they loss consciousness?

ii. Did the Neurological exam reveal any focal loss?

iii. Was there any seizure activity?

iv. Did the headache worsen?

v. Signs and symptoms of  increasing intracranial pressure

X.  Pathophysiology of Head Injury

1 - All damage to the brain as well as signs and symptoms of a head injury are a result of increasing pressure within a closed box, namely, the head. Consider the pressures within the box; 

a - There is always a certain amount of pressure within the head. We call this the intracranial pressure (I.C.P.).

b -The body must produce a pressure that is greater than the

I.C.P. in order to guarantee good cerebral perfusion. We call this the cerebral perfusion pressure or C.P.P.. The body will override all protective mechanisms to ensure that this takes place.

c - Knowing these facts, it stands to reason that if the I.C.P. rises, the C.P.P. will also rise in response to the demand for cerebral perfusion. In the head injured patient, this creates a viscous cycle
d - Carbon dioxide is a very potent vasodilator. In the cerebral vascular area, this causes an increase in blood flow, and thereby increases the I.C.P. The body will respond to this by increasing the C.P.P. One can say that in an effort to maintain perfusion to the brain, the body is actually harming itself unknowingly.

e - Oxygen, if given in high enough amounts and concentrations, acts as a very potent vasoconstrictor. In the cerebral vascular region, this will cause a transitory decrease in the I.C.P. and the C.P.P. In order for this to occur, the patient will need to have a respiratory rate of >30 bpm.

2 - The Tentorium Cerebelli

a - Is a tough, non elastic tissue that separates the cerebrum from the cerebellum. It is actually a process or extension of the dura mater.

b - There is a hole in this tissue known as the tentorial incisura. The brain stem, the third and tenth cranial nerves pass through this incision.

c - As pressure increases inside the skull, this hole closes, and the muscle or muscle groups that are controlled by those two nerves will relax. This is what causes the blown pupil and decreased heart rate in the head injured patient.

3 - Cushing’s Response or Triad

a - The blood pressure increases

b - The pulse rate decreases

c - There are abnormal respiratory changes

4 - Often times, head injured patients lose consciousness quickly. When you are dealing with an unconscious patient, remember that; 



a -The patient will be unable to control their own airway.

b - They have lost all their protective reflexes.

c - They can not defend themselves against further injury.
d – (5 - 10 %) of unconscious patients have spinal injuries, with cord damage if the M.O.I. was of a traumatic nature. "Any patient found unconscious from an unknown cause, is considered to have a spinal injury until proven otherwise."

XI. Skull Fractures and Bleeding 

1 - The two types of skull fractures that may be detected in the field they are depressed and basilar.

a - Depressed skull fractures can be identified by the skull depression or soft spot around the area of traumatic impact.

b - Basilar skull fractures are associated with two different bruising signs, known as battle sign and raccoon sign. This is due to the bleeding from a fracture at the base of the skull. When the blood pools at the lowest point possible, we see the bruising under the eyes and behind the ears. Be aware that this bruising will take any where from 12 to 24 hours to form.

2 - When there is sufficient enough force to fracture the skull, there may be bone fragments that are pushed into the cranial cavity and cause bleeding. This type of bleeding is known as cerebral hemorrhage, and carries with it a 90% mortality rate.

3 - When a patient presents with a possible head injury and is bleeding from the ears and/or nose.
a - There should be no attempt to stem the flow of blood. This bleeding may be acting as a pressure relief valve for the cranial cavity. The adult patient cannot loose enough blood into the cranial vault to

cause hypovolemic shock unless the injury is severe enough to cause death.

b - Clear fluid should be checked with a Dextrostix or some other type of glucometer for the presence of C.S.F..

c - Blood product should be checked by dabbing the blood with a 4 X 4.

In a few minutes, the blood and C.S.F., if present, will separate leaving a brown halo or ring around the outside of the blood stain.

4 - If a patients presents with hypovolemic signs and symptoms, but is suspected of having sustained a head injury as well.

a – Aggressively treat the shock state as though a head injury did not exists. Shock will always have a higher treatment priority than head injury.

b - In the course of oxygen therapy to treat shock you will increase the patient’s oxygenation, thereby alleviating some of the hypoxia caused by the abnormal respiratory patterns seen in head injury cases.

c - Even the most recent laboratory studies have failed to prove if the CPAST negatively affect oxygenation of the head injured patient. When deciding on the use of this pre-hospital tool, follow your local treatment protocols and the advice of your medical control physician.

XII. Stages of a Head Injury

1 - We can expect head injury patients to deteriorate or "crash" in a predictable manor or sequence. We refer to these as Level I, Level II, and Level Ill responses. Remember, these are only guidelines and not absolute rules.

Level I:

Pulse rate will be within normal limits.

Blood pressure will be within normal limits. Respiratory pattern referred to as cheyne stokes. Pupils should be normal and reactive to light.

Extremities will show decorticate posturing (may be stimulated or unstimulated response). Arms flexed, legs extended.

Level II

Pulse rate begins to drop below normal.

Blood pressure will rise above normal.

Respiratory pattern referred to as central neurogenic hyperventilation. Pupil on the affected side does not react (Ipsilateral injury).

Extremities will show decerebrate posturing. Arms extended, legs extended.


                       Level  III (This is a pre-terminal stage of head injury) 

Pulse rate can be very fast, or very slow.

Blood pressure will be very low at this point.

Respiratory pattern known as ataxic (without rhythm) or the patient may be apenic at this point.

Pupils will be dilated and fixed, one side or both.

Extremities are flaccid; they will not react to a painful stimulus.

XIII. Types of Head Injuries

The five different types of head injuries we will talk about are listed below along with the specific information and Pathophysiology for each.

1 - Concussion: shaking of the brain.

a - Loss of consciousness is not a rate or grade limiting variable
b - There is no brain damage or long lasting neurologic deficits.

i.  Accumulative or summation of impact ?


ii.  Does it even exist?

c - May have retrograde amnesia.

i.  look at the LOC time line
2 -Contusion: Bruising of the brain.

a - Loss of consciousness greater than 1 min.

b - Moderate to severe swelling and/or bleeding.

c - May have some long lasting neurological changes.

d - Will have associated amnesia.

3 - Intra-cerebral Hemorrhage: A laceration of the brain tissue.

a - Variable neurological changes, depends on the location.

b - Severe cerebral edema and bleeding.

c -Has a poor prognosis. Mortality rate is at least 90 %.

d -This type of injury can also be caused by a cerebral aneurysm.

4 - Epidural Hematoma: Bleeding on top of the Dura Mater.

a - It is caused by low velocity injuries.

b - It involves arterial blood.

c - Damage is caused only by the pressure being applied to the brain.

d - The classic sign of an epidural bleed is the fact that the patient will initially be unconscious, and then have a lucid interval, then lapse back into unconsciousness. Be aware that only about 35 % of epidural patients present with such a phenomenon.

e - The mortality rate with this type of injury is approximately 15 - 20 %.

5 - Subdural Hematoma: Bleeding in the .sub-arachnoid space.
a - Is caused by a high velocity injury.

b - It involves primarily venous blood, but can have arterial damage as well.

c - There is actual brain damage because of blood coming in contact with brain tissue.

d - Patients are likely to have prolonged neurological changes and damage.

e - Subdural bleeds have three different categories. They are;

-Acute: Signs and symptoms become present within the first 24 hours. Has a mortality rate of 50 - 80%.

- Sub Acute:
-Chronic: Signs and symptoms may not become present for weeks or       months post injury. Even though the patient may not be showing acute signs, they will not be symptom free. The mortality rate with this type of injury jumps back up to 50%.

IX. Treatment of Head Injuries

1 - Any patient suffering from a head injury needs rapid surgical intervention. The best chance these patients have for survival is getting them to a level 1 trauma center. Any advanced level procedures, with the exception of airway management, should be done while in route to the hospital.

2 - The number one treatment priority for the head injured patient is aggressive control and management of the airway. The two basic principles that are put in practice are;

a. - Hyperventilation, in excess of 30 breaths per minute.

b  - Hyperoxygenation, at least 12 - 15 Ipm. (liters per minute)

3 - When packaging the patient for transport, the use of a backboard is utilized for splinting all fractures. Cervical Immobilization is also one of the key treatment issues.

4 – The patients level of consciousness needs to be assessed early, and re-valuated frequently (every 3-5 min). Avoid using any type of subjective assessment technique for evaluating this vital sign. The only method that employs a purely objective assessment technique is the Glascow Coma Score. This test of the patient’s mental status is based on three categories, eye opening, verbal response, and motor response. 

XIV. Summary

1 - All signs and symptoms that the patient will exhibit are caused by increasing pressure within the cranial cavity.

2 - The key for survival is getting the patient to a trauma center, and into the hands of a surgeon.

3 - Pre-hospital care should revolve around hyperoxygenation and hyperventilation. Breathing high flow oxygen at a rate of >30 bpm.

4 - Assessing the mechanism of injury plays an important role in evaluating the         seriousness of the accident. You need to treat the mechanism of injury, not just the injuries found.

5 - Currently, 67 % of head injured patients enter the hospital in a hypoxic state.

6 - 63 % of pediatric deaths are related to head injury, and 50% of pediatric deaths are caused, in part by, inadequate pre hospital airway management. 

Athletic Injuries Lesson #7

Dr. Laney Nelson 
AIRWAY MANAGEMENT
It is Logan’s position that all physicians should have a current and valid CPR certification. This lesson does not cover CPR training. The purpose of this airway lesson is to introduce the Physician to the procedures commonly used in the emergency Airway setting. Your exposure to such emergency protocols can only benefit your position if you are ever called upon to assist or render care using these protocols. This lesson is designed to familiarize the Chiropractic Physician with the equipment used in establishing an unconscious airway. By understanding the procedures we hope you see the need for further advanced training. Currently there is no certification in airway management.  We hope you never have to use the procedures that will be discussed however; if the need should arise we hope that this brief exposure will serve your understanding. I hope this education will help you assist the EMS personnel more effectively. By becoming familiar with the procedures and equipment, you can help manage the logistics of crowd control and transportation instead of wanting to look over the paramedics shoulder as one of the spectators.

I. ACUTE RESPIRATORY INSUFFICIENCY

a. Causes of Acute Respiratory Insufficiency

1. Central Nervous System Dysfunction

a. compression of the thalamus

b. increase in C02 level (hypoventilation)

c. skull fracture

2. Dysfunction of the Spinal Chord

a. affecting the muscles of respiration

1. Quadriplegia, from high cervical lesion

3. Physical Airway Problems


a. Tongue Collapse

b. Foreign Bodies

1.  Vomit, mouth guard, bridge, candy
c. Edema of the Airway


1. Swallow a bee in a soft drink

b. Trauma to the Airway

1.  fracture of cartilage
e. Obstructive Airway disease


1. Asthma
4. Problems affecting Alveolar Exchange Function leading to hypoxemia

a. Atelectasis: a collapse of the alveolar air spaces of the lungs.

1. internal causes: obstruction

2. external causes:


a. Rib fracture


b. Flail chest- motorcycle accident, steering 

wheel, bull riders

c. Simple pneumothorax


d. Tension pneumothorax


         e. open pneumothorax


f.  hemothorax

b. Consolidation: pneumonia

c. Fluid: pulmonary contusion, edema

II. MANAGEMENT OF ACUTE RESPIRATORY INSUFFICIENCY:

a. First priority always goes to the AIRWAY.

b. Every patient in respiratory distress should receive Oxygen
c. Any injury which suggests hypoxemia should receive oxygen.
d. Every comatose patient should be assumed to have respiratory insufficiency and needs

1. protection of the airway with appliance

2. Careful monitoring to see if assisted ventilation is required.

e. WHEN IN DOUBT ADMINISTER OXYGEN.

f. NEVER, NEVER, NEVER, for any reason, withhold oxygen
therapy from a patient suspected of hypoxemia.
III. OXYGEN ADMINISTRATION:

a. Atmospheric 02 concentration is 21%

1. Pure 02 is available only when air is liquefied and the other gases primarily nitrogen is boiled off.
2. 02 is then converted to a gas under high pressure and stored in a cylinder at 2,000 pounds per square inch.

a. Cylinders are designated by letter and size.

3. 02 is controlled by regulators that reduce the pressure to 50 psi and control the flow rate from 1 to 15 liters per minute.
4. 4. Safety of cylinders:

a. temperature

b. use proper regulator

c. do not let them fall over

b. Masks and Canula's for 02 administrations

1. Nasal Canula:

a. Delivers 6-8 liters per minute


b. 30-50% 02 concentration any higher flow will aggravate nasal and pharyngeal mucosa.

c. NOT used in comatose patients because they lose reflex to breath and get stomach distention

d. tip of nose to earlobe is measurement of nasal canula
e. lubricate the end before insertion
f. insert tip until visible in the pharynx

2. Two Pronged Nasal Canula: Rehabilitation Room
a. 4-6 liters per minute

b. 25-40% 02 concentration higher flow will aggravate nasal and pharyngeal mucosa

c. Use on patients when moderate concentrations are required such as a grade 2 concussion
d. Do not exceed 4-6 liters per minute because you will exhaust a tank quickly
3. Simple plastic face mask:

a. 8-12 Liters per minute

b. 60% 02 concentration

c. Exhaled air is blown out the sides baffle
d. At low flow rates the 02 can be mixed with outside air lowering concentration of O2
c. Adjunctive Equipment:

1. Oropharyngeal Airway:

a. Designed to fit over the tongue

b. Place in backwards pointing up toward the roof of the mouth.
c. Do not use in conscious patient with reflexes intact, gag reflex
d. These are the one usually found in training kits
2. Nasopharyngeal Airway:

a. Soft rubber tube inserted up the nose
b. Goes into the pharynx

c. Better tolerated by the semi conscious patient
d. Can place then in conscious patient 
3. Pocket Mask:

a. 50% 02 with a flow rate of 10 liters/minute

b. Backward tilt of head with jaw thrust

c. Rescuer exhales intermittently into the mask forcing his breath enriched with oxygen into the lungs

d. Can plug the end and administer at 90-100%

e. Make sure the chest rises with inspiration
f. Preferred in the field
1. readily available

2. no need to switch to another device once 02 arrives

3. easier to seal around patient mouth

4. large ventilation volumes to the lungs

and less to the stomach
-

5. better than bag value

6. direct mouth to mouth allows you to feel the resistance of the patient lung's with yours and adjust the volume

4. Bag Valve Mask:

a. 21% 02 without supplemental 02

b. 407. 02 with assisted 02 at 12 liter per minute

c. 90% with additional 02 reservoir at flow or 12
liters per minute
d. Make sure chest rises with inspiration

e. Used best with Oropharyngeal airway

5. Demand Value:

a. Manually triggered demand values

b. Good for conscious patient in pulmonary edema

c. Slight negative pressure is exerted when a patient

inspires.  This will trigger the device to administer a flow rate of 1 liter per minute to the patient.
d. Do not use in a patient under 12 year of age
e. In a semi conscious patient be careful because of stomach distention

6. Esophageal obturator airway (EOA) Tube:

a. looks like a ET (endo tracheal) tube

b. numerous side holes near its upper border

c. a inflatable cuff at the lower end to block air into stomach
d. inflatable cuff goes into esophagus (not trachea)
e. minimizes gastric distention 
f. lessen regurgitation of stomach contents into lungs
g. not any better than pocket or bag value mask

h. careful inflation of the cuff , to abrupt can rupture the esophagus

i. tracheal intubation occurs 5-10% of time

j. Insertion of EOA:

1. assemble the EOA

2. position the patient

3. gently advance the cuffed end down throat

4. if resistance try again NEVER FORCE

5. check location by ventilating without

cuff inflated chest should rise

6. inflate the cuff with 20-30cc of air

7. Re check position of tube

Summary:

-must be deeply unconscious
-never under 16 years of age

-never with esophageal disease -deflate the cuff before you remove
7. ENDOTRACHEAL INTUBATION:

a. plugs the trachea so nothing but air gets in

b. has a cuff (rubber bladder) on the end that you inflate

c. does not cause stomach distention

d. do not go beyond the carina into the right bronchus

e. do not attempt until patient has been oxygenated by other means

f. hold your breath as you insert tube 15-20 seconds and then must breath for patient again

 Insertion:

1. position the patient

2. grasp laryngoscope and advance in from right to left to depress tongue

3. advance until vocal chords come into sight

4. insert tube with stylet past vocal chords one inch, you must see the chords

5. remove stylet

6. check ventilation on both side on lungs

7. inflate the cuff
8. CRICOTHYROTOMY:
a. only when all else fails

b. severe laryngeal trauma

c. foreign body that cannot be removed

d. endotracheal intubation is not feasible

e. avoid children and infants


Insertion:

1. identify the cricothyroid membrane

2. puncture it with tension taken on tissue

3. lateral incision you'll hear a pop

4. insert canula with end down toward feet

PROPERLY PLACED ENDOTRACHEAL TUBE

Inflation tube
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LOCATION OF CRICOTHYROID MEMBRANE
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Lesson 8:  Running shoe lecture notes: 

Construction of shoe 


Vamp


Toe box


Heel counter 


Sock liner


Mid sole construction


Forefoot construction 


Toe off Flexion breaks



The push down test what the break points



Should flex at 2-3 pounds: TA shin splints 




Lateral to medical transition breaks 


Sole Construction 


Achilles Box/cutout


Navicular cutout 


Mid foot bridge 


Heel counter straps 


EVA 


Polyurethane 


Lacing patterns 


2 types of lasting



Inside:   board, slipped, combination  



Outside: curved 25 degrees, semi 7-10 degrees, straight 0-



3 degrees

Examination of the Shoe 


Medial or lateral tilting 


Rear foot posting 


EVA / Polyurethane combination 


Gel pads/ air bladders / grid systems


Heel box wear = sock balls on sock liner


Mid sole compressions lines 


Sole wear 



Heel strike = short leg syndrome = running heavy



Lateral forefoot = under pronation syndrome 

Examination of Feet:


Rear foot: 




Valgus or varus 



Fat pad displacement 



Watch Achilles angle 



Tibial Varum


Forefoot:



“Ape foot”



Equino varus 



Tibial varum 



Cavus Design:



Rigid



Poor Soleous Gastroc flexibility 



Achilles tendonitis 



Lateral knee pain 



Non motion control –slip last



Soft flexible pattern 



Forefoot valgus


Planus Design:



Toe off to medial side of foot 



Increased tibial rotation 



Inferior acicular subluxation 



Metarsalgia 



Tibial / femoral speed sequencing 

Shoe Types


Motion control 


Stability 


Supportive cushioning 


Responsive cushioning 


Performance 

Shoe prescription


Cavus:  slip last, cushioned, semi curved or curved last (outside)


Planus: board last, motion control, stability, straight outside last 

Shoe Care:

 
Wet midsoles decreased shock 40-50% 


Always untie: Achilles box and heel counter breakdown 


Replace all shoes 400-600 miles, better to use leg and ankle fatigue 


Running shoes loose 30-50% of cushioning in first 250 miles 


Watch out for sale shoes:  shelf life (never buy yellow soles)


Always alternate shoes blue and gold pair

Shoe Wear:


10 miles per week / replace every 12 months 


15 miles per week / replace in 8 months 


25-30 miles per week / replace 4-6 months 

Athletic Shoe Assignment
Name: _________________________________

Shoe Brand: ____________________________  Shoe Model: __________________

Step 1:  Evaluate the sock liner.  Look for wear patterns right verses left.  Look for toe grabbing and flexion points. Look at the sock balls on the surface.

Step 2:  Evaluate the sole heel wear.  Compare medial and lateral wear.  Compare right and left shoe.  Compare forefoot wear lateral to medial (supination from 5th to 1st ). 

Step 3:  Evaluate the mid sole wear and look at the sagittal and horizontal flexion lines and points.  Look at the sole tread, describe it.  Does it perform any function to the performance of the shoe?

Step 4:  Inspect the outside of the heel counter for wear (valgus/varus disfigurement).  Place the shoe on a flat surface and asses the rear foot.  Measure the medial bulge out over the sole if any.

Step 5:  Inspect the inside of heel counter or box.  Look for Achilles tendon rub patterns, or sock wear patterns.  

  

Step 6:  Evaluate the shoes inside and outside lasts is it a straight, curved, or semi curved with a board or slipped last?    This is done by analyzing the bottom of the sole and comparing it with the inside of the shoe.  

 

Step 7:  Evaluate the shoes vamp construction.  Is it a soft nylon or a mesh product?  It is a winter or a summer shoe? 

Step 8:  Dissect out the heel counter. What is the heel counter composition?  Are there fracture lines along the bottom on the heel counter? 

Step 9:  Identify any gimmicks in the shoes construction.  Are there anti pronation gimmicks such as plugs, plastic, gel or air bladders in the sole?    Are there hard plastic plugs, or does the manufacture changes the harness of the EVA to compensate for the pronation? 

Step 10:  Describe the Navicular cut out and its association with shoe design.  What is the purpose of the Navicular cut out?

Step 11:  Describe the difference between a supple and a rigid foot design.  Is a pes planus or cavus supple or rigid?  What shoe is best for a supple and a rigid foot design?

Step 12:  Describe the lacing patterns.  Does your shoe have the capability to use a skip lace pattern?  Do you have heel counter eyelets? 

Step 13:  What is the angle of your heel counter?  Does your heel counter place your tibia in flexion in reference to your talus?  Is your lower heel counter posterior to your Achilles notch cut out?

Step 14:  Is your sole too wide on the medial side allowing you to kick yourself during running?

Step 15:  Estimate the number of miles on your shoe.

Lesson #9:  Spine Injuries and Spine Boarding

Identification of Injury:

1. Down without contact 
a. sudden death 

b. seizure

c. heatstroke

d. drug or alcohol reaction 

e. anaphylaxis

2. Down from contact, not moving

a. cardiopulmonary arrest 

b. cerebral trauma 

c. fracture dislocation cervical spine 

3. Down from contact, moving

a. MSK injury 

b. Chest trauma

c. Abdominal injury

4. Injured, moving off field


a.  MSK injury 

Injury Assessment:

1. Unconscious not breathing
a. Airway and Breathing 

b. Circulation 
2. Unconscious breathing
a. head and or neck trauma

b. palpate pulses  


1. radial pulse 80 mm Hg, Femoral pulse 70 mmHg,  popliteal pulse 80 mmHg, Carotid 
pulse 60 mmHg  

c. get blood pressures 

d. ICP – elevated blood pressure with bradycardia

e. Neurological – eye, verbal and motor response

3. Conscious and breathing
Spinal Chord Injuries:

Every unconscious athlete is deemed to have a spinal chord injury until proven otherwise.  In every unconscious athlete that airway has the potential to collapse.  There is a difference between CPR and Rescue breathing.


Absence of heartbeat is called Cardiac Arrest

Absence of respiration and pulse is called Clinical Death

Absence of O2 for 4-6 minutes depletes the cells residual O2 supply and brain 


cells die causing Biological Death.


In the spinal chord injured patient if you cannot asses the level of injury you must assume that it is above the level of C3, C4, and C5 which keep the diaphragm alive.

Rescue Breathing Review:


1. If you have a pulse and respiration are diminished or absent you must help rescue 


breath for the athlete. 


Step 1:  Activate EMS System


Step 2:  Open Airway




Head tilt, chin lift maneuver, jaw thrust maneuver


Step 3:  Asses breathing for 3-5 seconds


Step 4:  Begin Rescue Breathing




1 breath every 5 seconds




10-12 breaths per minute


Step5:  Begin CPR if pulse fails 




New CPR ratios 30:2

Spinal Chord Trauma:
1. There are only 4 compressive events things that can cause hemi, unilateral, or quadriplegia acutely.

a. Blood- hemorrhage


Blunt trauma

b. Bone- fracture with compressive stenosis


Forceful trauma or compression trauma

c. Disc- large disc fragments with associated avulsion of end plate


Usually rotated compressive trauma

d. Transection-chord is cut or severely compressed


Knife, gun shot, glass, javelin

In the case of an injured athlete your first responsibility is to avoid causing further injury.


Step 1:  Immobilize the head and neck


Step 2: If not on back then log roll to position for airway assessment

ABPCDE: Begin the Exam 

Airway


Blood / Pressure


Consciousness


Disfigurement


Evaluation / HOPS

Lesson #12: Exercise in a Hot Environment
Dr. Laney Nelson 

The body is a Black Box:


Absorbs Energy 


Radiates Energy

Heat Production:

1. Convection


 

2. Radiation

3. Conduction 

4. Activity 

5. Shivering 

6. Increased BMR (drugs)

7. Basal BMR

Heat Loss:

1. Evaporation:  sweat, lung loss, 

2. Convection 

3. Radiation 

4. Conduction

*Temperature/Evaporation and Relative Humidity.  When the relative humidity reaches saturation (100%), the skin cannot evaporate water into the Environment. Sweat actually forms on the skin at 70% of your VO2 Max at 68 degrees F.   When this happens your sweat has no place to go and as a result your core temperature Increases.
*Evaporation Loss is a Big Deal.  When sweat is produced it also drives dehydration.  This relative dehydration also leads to decreased performance because it affects plasma volume.  This reflects with a decrease of venous return which increased the heart rate to maintain blood pressure this is called “Cardiovascular Drift”. Exercising in heat can dehydrate the body 2 liters of water in 1 hour. Research has found that 5% drop in weight by water loss elevates blood lactate levels.  

Temperature of the Skin:   

1. Measured by optic sensors placed on skin

2. MBT = chest, arm and leg 

Heat and Performance

1. Raising muscle temp 1-2 degrees C is a defined as a warm up period

2. warm up increased O2 consumption and makes tissue BMR elevated 

3. Any event that will tax the Oxygen transport system will benefit from a warm up period

4. Above optimal warm up value the performance begins to decline.

a. Watching TV 68-72 degrees F

b. Running a Marathon 57 degrees F for top runners however novice cannot generate enough heat at this temperature to be successful

5. The distance you can run will drop 40% when temperatures change from 86 to 68 degrees F. 

Factors affecting Sweat Rates in Athletes 

1. Aerobic fitness 

2. hydration status

3. Temp and humidity

4. Air velocity 

5. Radiant heat load

6. Type of Clothing 

7. Intensity of exercise

Highest Rate of Sweat Loss was Alberto Salazar during the 1984 Olympic marathon at 2.7 liter/hr.

Anaerobic Threshold: defined as the point when you blood accumulates lactate.  This value occurred at a lower O2 uptake if the athlete was dehydrated. 

Dehydration and Thirst:

1. 1% loss of body weight due to water loss will create thirst 


a. change in cellular sonority and dry mucous membranes

2. 2% loss of body weight due to water loss will produce a drop in performance

3. On a hot day >80 F.  a quantity greater than 150 ml every 10-15 minutes is inadequate

4. Rule of Hydration:  Every 100 grams of body weight loss due to water loss will require 100 ml of replacement body water and an additional 50ml to replace that lost in urine.  Therefore 150 ml is required for every 100 gms (¼ pound) of weight loss.

Physiologic response to Dehydration:

1. gastric emptying which impedes rate of dehydration

2. intestinal reassertion because of declining blood volume

3. symptoms include bloating, nausea, gastrointestinal distress

Over hydration:


1.  Ultra marathon athletes, Iron man Triathlons

Power Aid and Gator Aid:

1. Sweat is hypotonic, body will conserves sodium

2. Therefore you need water to replace the loss, however if your drink is laced with some sodium, it is easier to absorbed

Critical Brain Temperature:

1. NASCAR Helmets

2. Central fatigue, exhaustion actually prevents brain overheating.  You will overhead your head before glycogen reserves are depleted.  This will insure that you will fall down and pass out prior to overheating your head.

3. Pre cooling techniques= football helmets off during warm-up

4. Pre cool heads at ½ time during games 

5. Eat Ice during competition

a. Reducing esophageal temperature 1F and mean skin temperature 6F 60 minutes prior to exercise improved output 6.8 %.  (Olschewski and Bruck 1988)
b. Only lasts 45 minutes into a game situation
Acclimatization:

1. Acclimatization to heat is demonstrated by experiencing an earlier sweating time and a more dilute sweat production.   Heat acclimated athletes sweat more than un acclimated athletes.  Better vascularity and blood distribution to the skin. Lower heart rate under thermal strain.

2. Acclimatization Strategies:
1. Train at home during the hottest times of day

2. Change the microclimate next to your skin.

3. Repeat exposures at 3 hours of thermal training / week 
4. Exposed to climate of competing country 10 days prior to competition

5. Keep urine pale yellow

6. If you are thirsty you are already dehydrated

7. Remember training improves exercise tolerance but not heat aclimization

Heat Injury:

1. Muscle Cramps:

a. most painful but benign “Wandering Pain”

b. thought to be impaired circulation within muscle bundles 

c. Circulation is altered due to dehydration drop in sodium and chloride

d. Increase circulation and 

2. Heat Exhaustion:

e. Symptoms include exhaustion, nausea, headache, ataxia, dizziness, muscle weakness.

f. Cutaneous flushing with profuse sweating

g. re hydration and cooling of the athletes is the key

h. ice bags on the great vessels

i. toweling and fanning 

j. drink until polyuria

3. Heat Stroke:

a. 2nd most common death in athletes 

b. Body temperature above 106 F.

c. Presenting symptoms is hypovolemic shock

d. Profuse sweating, irritability, aggressions, delirium

e. Mortality 50-70%

f. Cooling shaded area. dropping temperature to quick will cause vasoconstriction and shivering.  These have a negative effect on heat loss.

g. Hospital stay is wise for 24 hours to monitor liver and  kidney function elevated SGOT levels

Age and Gender:

1. Children gain and loss heat more rapidly – body surface area and mass ratio

2. The smaller the child the more easily heat is exchanged environmentally.  Greater body mass occurs during young adult growth phases, leading to a decrease in body surface area to body mass ratio.

3. Children forget to drink in hot environments.  “ Voluntary Dehydration”- scouting trips in Utah Desert

4. Older Adults have lower BMR however; they cannot deal with a high heat load because there is a decrease in blood flow to the skin.

5. Older Adults also have a decreased sweat rate 

6. Older adults have a decreased “ insensible perspiration” decreased change in vapor diffusion resistance with skin

Monitoring Heat Index:

1. Environmental heat stress:  dry bulb, relative humidity, wind velocity, radiant 
temperature (dry globe temp), cloud cover,

2. Dew point temperature:  point at which the air is saturated with water 

3. P4SR:  predicted 4 hour sweat rate, 

4. WBGT:  wet bulb and globe temperature  

5. ACSM guidelines:  events longer than 16km should not be conducted with WBGT exceed 82.4 degrees F.

6. WBGT = .7 WBT + .2 GBT + .1 DBT  

Thermal Comfort:

1. Temperature 68-75 F.

2. Velocity .2 m/sec

3. Relative humidity 30-70%

Exercise and Sport in the Cold

Muscular Performance in the Cold:

1. For every 2 degrees drop in F temperature there is a corresponding 3% drop in muscle power.

2. Normal skin temperature is about 91.40 F.  Extreme thermal discomfort is felt when the mean drops below 77 F.  

3. Lower temperature can be tolerated in the extremities however when the values drop below 73 F limb movements become clumsy, dexterity is affected.

4. Limbs at 59 F loss fine manipulative performance.  If you have an external impact on your digits, it would have to be 6 times greater to register a neural response

5. Joints synovium becomes more viscous creating stiffness.

6. Striation of cold effects.  The joint is needed to more in order to survive.  Therefore if skin temperature is 59 F, nerve temperature is 68 F, and joint temperature is around 75 F.

Ideal Temperatures for Exercise:

1. 52 F is optimal for endurance on stationary bike

2. 57 F is optimal for distance runners

3. Anything above 0 is optimal for climbers  

What Happens in the Cold?

1. Generalized peripheral vasoconstriction of the cutaneous circulation, medicated by sympathetic shifts blood from the peripheral to the core.

2. this shift reduces heat loss by reducing function and convection loss

3. This shift is usually not uniform, loss to fingers is usually 40% less that other areas. 

4. Riddle me this batman…there are no vasoconstrictor fibers to the head; therefore the head always remain unaltered. 

5. Huntington’s Reaction:  In extreme cold there are phases of vasoconstriction and vasodilatation in order to keep the extremities warm.  This shift occurs every 15-30 minutes and is felt to be caused from the metabolites of anaerobic metabolism. Thought to help against frostbite, however when you vasodilate you actually accelerate heat loss in the digits.  This is the effect so often used with applying ice in athletic injuries. 

6. At 50 F the smooth walls in peripheral blood vessels are paralyzed, they do not respond to noradrenalin.

Alcohol in Winter Sports:

1. Not a good idea.  Alcohol is a vasodilator and will result in a “good old warm feeling” however, it will accelerate heat loss.

Shivering:

1. This is the autonomic response to falling core temperatures.  Generates metabolic heat.  The energy comes from utilization of ATP, since no work is done essentially all the energy contributes to the generation of heat.

Long Term Cold Exposure:

1. Hormones can influence the BMR.  Hypothalamus stimulates pituitary gland to release hormone that will affect the thyroid and adrenal glands.   This elevated BMR will result until the expedition is over.  HR goes up as does Respirations.  

2. Brown fat: This tissue contains iron containing cytochromes which are oxidative.  Brown fat can generate thermo genesis, no wonder it is placed around kidneys, blood vessels, the reproductive system, shoulder blades and spine. 


a. More brown fat in kids, because they do not have as developed 
shivering mechanisms.

Clothing Selection:

1. Insulation of clothing is measure in CLO units.  1 CLO is ordinary business dress.  This amount will keep you comfortable at 70 F.  

2. At the north and south poles you will need 12 CLO.

3. Hypothermia and clothing response…

Walking all night to stay warm, not a bad idea if you do not stop.  If you get tired then when you stop you cannot generate enough heat and your loses are greater.  When you stop for food and water un knowingly you are placing yourself in danger. 

Frostbite and Water Immersion:

1. Water has a 25% greater thermal conductivity than air and a 350 times greater heat capacity than air.

2. Sensory depravation tank temperature is at 92 F

3. Learning to swim 86 F.

4. Actively swimming 80 F.

5. Competitive swimmers 77 F.

6. The greater the swimming intensity the colder the water.  This is dependent upon the physique of the swimmers.  Leaner vs.  Fatter.  

Cold Shock Response:

1. Few people who fall overboard in ice cold water will last a few minutes due to the shock response.  

2. This will usually kill you within the first 5-10 minutes


Step 1:  peripheral vasoconstriction


Step 2:  increased heart rate, increased cardiac output 


Step 3:  increased systolic pressure 


Step 4:  immediate hyperventilation 


Step 5:  decreased muscular activity inability to swim


Step 6:  as a result normal breath/hold time is decreased


Step 7:  you drown

3. Most people drown before death by hypothermia unless in a floatation device. 

4. Most people who suffer “Cold Shock” can’t swim 100m.

Survival Times in 41F water with different Clothing (CLO)

1. naked:  30 minutes 

2. Ordinary clothing (1.0 CLO)  60 – 80 minutes 

3. 5mm wet suit 120- 150 minutes 

4. dry suit >300 minutes

Frostbite:

1. Ice crystals form in your skin

2. Temperatures below 30.2 F

3. Recent studies suggest not to be to aggressive in cutting off the black tissue

4. Once tissue is “bit” easy to get bit again.  

5. Always painful in the cold, tissue is difficult to heal

Adaptation to Cold:

1. Thyroxin increases, adrenaline and adrenocorticoids elevate, noradrenalin increases thermogenic reaction

2. Vasoconstriction is reversed to cold induced vasodilatation

3. Can train for “cold shock”

4. 5 – 2 minutes cold immersions will reduce the response by half

5. Train and acclimate in response to athletic event. 

Snowbird tram and wind
Lesson #13 Exercise and Sport in the Cold

Dr. Laney Nelson 

Muscular Performance in the Cold:

7. For every 2 degrees drop in F temperature there is a corresponding 3% drop in muscle power.

8. Normal skin temperature is about 91.40 F.  Extreme thermal discomfort is felt when the mean drops below 77 F.  

9. Lower temperature can be tolerated in the extremities however when the values drop below 73 F limb movements become clumsy, dexterity is affected.

10. Limbs at 59 F loss fine manipulative performance.  If you have an external impact on your digits, it would have to be 6 times greater to register a neural response

11. Joints synovium becomes more viscous creating stiffness.

12. Striation of cold effects.  The joint is needed to more in order to survive.  Therefore if skin temperature is 59 F, nerve temperature is 68 F, and joint temperature is around 75 F.

Ideal Temperatures for Exercise:

4. 52 F is optimal for endurance on stationary bike

5. 57 F is optimal for distance runners

6. Anything above 0 is optimal for climbers  

What Happens in the Cold?

7. Generalized peripheral vasoconstriction of the cutaneous circulation, medicated by sympathetic shifts blood from the peripheral to the core.

8. this shift reduces heat loss by reducing function and convection loss

9. This shift is usually not uniform, loss to fingers is usually 40% less that other areas. 

10. Riddle me this batman…there are no vasoconstrictor fibers to the head; therefore the head always remain unaltered. 

11. Huntington’s Reaction:  In extreme cold there are phases of vasoconstriction and vasodilatation in order to keep the extremities warm.  This shift occurs every 15-30 minutes and is felt to be caused from the metabolites of anaerobic metabolism. Thought to help against frostbite, however when you vasodilate you actually accelerate heat loss in the digits.  This is the effect so often used with applying ice in athletic injuries. 

12. At 50 F the smooth walls in peripheral blood vessels are paralyzed, they do not respond to noradrenalin.

Alcohol in Winter Sports:

2. Not a good idea.  Alcohol is a vasodilator and will result in a “good old warm feeling” however, it will accelerate heat loss.

Shivering:

2. This is the autonomic response to falling core temperatures.  Generates metabolic heat.  The energy comes from utilization of ATP, since no work is done essentially all the energy contributes to the generation of heat.

Long Term Cold Exposure:

3. Hormones can influence the BMR.  Hypothalamus stimulates pituitary gland to release hormone that will affect the thyroid and adrenal glands.   This elevated BMR will result until the expedition is over.  HR goes up as does Respirations.  

4. Brown fat: This tissue contains iron containing cytochromes which are oxidative.  Brown fat can generate thermo genesis, no wonder it is placed around kidneys, blood vessels, the reproductive system, shoulder blades and spine. 


a. More brown fat in kids, because they do not have as developed 
shivering mechanisms.

Clothing Selection:

4. Insulation of clothing is measure in CLO units.  1 CLO is ordinary business dress.  This amount will keep you comfortable at 70 F.  

5. At the north and south poles you will need 12 CLO.

6. Hypothermia and clothing response…

Walking all night to stay warm, not a bad idea if you do not stop.  If you get tired then when you stop you cannot generate enough heat and your loses are greater.  When you stop for food and water un knowingly you are placing yourself in danger. 

Frostbite and Water Immersion:

7. Water has a 25% greater thermal conductivity than air and a 350 times greater heat capacity than air.

8. Sensory depravation tank temperature is at 92 F

9. Learning to swim 86 F.

10. Actively swimming 80 F.

11. Competitive swimmers 77 F.

12. The greater the swimming intensity the colder the water.  This is dependent upon the physique of the swimmers.  Leaner vs.  Fatter.  

Cold Shock Response:

5. Few people who fall overboard in ice cold water will last a few minutes due to the shock response.  

6. This will usually kill you within the first 5-10 minutes


Step 1:  peripheral vasoconstriction


Step 2:  increased heart rate, increased cardiac output 


Step 3:  increased systolic pressure 


Step 4:  immediate hyperventilation 


Step 5:  decreased muscular activity inability to swim


Step 6:  as a result normal breath/hold time is decreased


Step 7:  you drown

7. Most people drown before death by hypothermia unless in a floatation device. 

8. Most people who suffer “Cold Shock” can’t swim 100m.

Survival Times in 41F water with different Clothing (CLO)

5. naked:  30 minutes 

6. Ordinary clothing (1.0 CLO)  60 – 80 minutes 

7. 5mm wet suit 120- 150 minutes 

8. dry suit >300 minutes

Frostbite:

6. Ice crystals form in your skin

7. Temperatures below 30.2 F

8. Recent studies suggest not to be to aggressive in cutting off the black tissue

9. Once tissue is “bit” easy to get bit again.  

10. Always painful in the cold, tissue is difficult to heal

Adaptation to Cold:

6. Thyroxin increases, adrenaline and adrenocorticoids elevate, noradrenalin increases thermogenic reaction

7. Vasoconstriction is reversed to cold induced vasodilatation

8. Can train for “cold shock”

9. 5 – 2 minutes cold immersions will reduce the response by half

10. Train and acclimate in response to athletic event. 

11. Snowbird tram and wind
Lesson 14: High Altitude Medicine 

Instructor Laney Nelson DC, DACBSP 

History and Facts:

1. At sea level the concentration of O2 is 21% and pressure is 760mmHg

2. As you gain altitude the concentration of O2 is the same but the pressure is less making less molecules available for you to breath.

3. At 12,000 ft pressure is only 484 mmHg or 40% fewer O2 molecules to breath 

4. In order to stay alive you therefore have to increase your rate of respiration in order to Oxygenate your blood

5. At 10,000 ft. 50% of our group will have symptoms of Mild AMS.  These will start 12-24 hours after you arrive at elevation, they will begin to decrease at the third day. You need to understand that these are symptoms of mild cerebral edema. Use mild analgesics.

6. Headache, dizziness, fatigue, shortness of breath, loss of appetite, nausea, disturbed sleep and general malaise are neurological symptoms associated with cerebral edema.

7. Water is important at this stage, it acts like a natural diruretic and will stimulate your kidneys to urinate off the excess fluid.  

8. Above 14,000 feet 75% of the climbing group will suffer with Mild AMS.    These should respond to analgesics, if they do not then Moderate AMS.

9. Above 20,000 feet 25% of the climbing group will show signs of Moderate AMS.  They will suffer some “form” of pulmonary or cerebral edema which will manifest itself as a non responding severe headache.  They also show signs of Ataxia.  A dry cough with cerebral confusion is common.  This is when it gets tricky.  The big concern is coordination and sleep position.

10. Here it is wise to have a pulse meter. On Aconcagua at 17,000 my O2 concentration was 80% - 85%. At 19,000 it fell to 75-78%.   If it is below 70% you are having trouble and should go down.

11. If initial symptoms cannot be controlled by mild analgesics (ibuprofen) between the elevations of 14,000 – 17,000 feet, or symptoms progress into severe headache, severe cough with blood tainted sputum (dry air ulcers in esophagus) or altered motor function a medical emergency is developing. 

12. For some unknown reason with higher altitude lower air pressure causes fluid to leak from capillaries causing fluid build up in the lungs and brain.

13. If you have experienced Mountain Sickness in the past you are at risk for developing it again. There is no way to predict who will get AMS.  

14. Mild and Moderate AMS can be treated with rest, hydration, analgesics, and dropping elevation. 

15. On average your VO2 max will drop 2% for every 900 feet of elevation above 4500 feet

16. At 20,000 your VO2 max is 34.4% decreased 

17. Evidence suggest that the best way to train is to sleep high and train low, (hypoxic stress increased red cell mass and will increase RBC production)

18. On the Mountain it is best to  train high and sleep low, (better rest with increased partial pressure of O2) 

19. Rule of the Mountain: you should not gain more than 1000 feet in sleeping elevation per day.  When you gain more than 3000 feet of sleeping elevation on consecutive days you should have a day of rest 


Basic Physiology:

     As with any athletic competition a period of adaptation is required to achieve peak athletic performance.  High altitude complicates the adaptation process.  You can never achieve an increased VO2 max at elevation


Immediate Changes

1.  Lower partial pressure of air will force the heart pump and respiration muscles 

      to increase activity and rate to insure tissues are receiving proper O2 

2. Increase need for cellular ATP, therefore increased H2O demands

3. Faster breathing also shifts your acid-base balance  (you become more basic), this also makes you less tolerant for lactic acid buildup in the muscles

4. Earlier muscular Fatigue, because of lactic acid clearing

Long Term Changes 

1. Adaptive heart and respiratory changes, rates and activity decrease

2. Depth of respiration increases

3. Pressure on right side of heart increased “forcing” blood into portions of the lungs which are not normally used in acclimated (sea level) breathing.

4. Increase number of red blood cells 

5. Increased bicarbonate  ion (base) to restore acid base 

6. Enzymatic change in RBC to off load O2 more effective 

7. Increased Mitochondria and oxidative enzymes

My Physiology as an Example:   

1. When I begin to climb initially my heart rate increases 10 beats per 1000 feet of elevation.  My resting heart rate will stabilize at 20,000ft  at 85-90 bpm depending upon my hydration level 

2. I urinate 1,000 ml of water per sleeping period

3. I will sweat 150 ml of water into my sleeping bag 

4. I will respire another 500ml during sleep
this gives me an overall water loss of 1650 ml in the morning.

5. In colder environments I may lose another 150  ml during sleep (condensation in the tent)


6. Any athletic activity above 17,000 feet my heart rate is at 120- 135  bpm at if I’m walking at 1.5-2.0  mph.  I am taking 2 breaths per step

7. Climbing above 20,000 at a 35% incline will require 3 breaths per step.  Steps will average 12 inches and heart rate will be 135-140 bpm 

8. Last training statistics with Ben:  35% incline, 45 pound pack, 3500 ft of elevation, 20 degrees F, winds were 20 mph at 11,000, pulse rate high was 144 bpm, average 120 bpm at 3.4 mph, this was my second consecutive day of climbing.  

9. You need to know what you can expect from your body.

10.  You can collect all this data up to 11,700 ft.

Nutritional Considerations at Elevations:
1. High carbohydrate diet, high protein diet elevate ketones and shifts acidity

2. No salt intake

3. May need some iron supplementation because you need to make more RBC’s, especially females and vegetarians (iron supplements prior to climb)

4. Water needs drastically increase 4 litters /day minimum, think of water as a recreational drug

5.  Absolutely no alcohol

6. Brain craves sugar when it gets high…gue freezes at 18,000 

Definition of Altitude:
1. High Altitude:  8000-12000 ft  (3658 m)

2. Very High :    12000-18000 ft  (5487 m)


3.   Extremely High: 18,000 + ft    (5500 m)

Definition of AMS:


Mild AMS:
1. Headache, nausea, dizziness, shortness of breath, loss of appetite, general 
     malaise, some disturbed sleep,

2. Does not affect activity level,  

3. Symptoms subside in 24 hours

4. Analgesics relieve most symptoms

Moderate AMS:
1. Headache that does NOT respond to analgesics.

2. Decreased coordination ATAXIA.

3. Best test is to make them walk a “straight line sobriety test with heel to toe”.

4. At this stage you need advanced medication or decent.

5. Ataxia can progress to a liter evacuation if you do not act.

6. 1000 ft decent will show marked improvement.

7. Stay down for 3 days or until all symptoms are relieved.


Severe AMS:
1. Shortness of breath at rest.

2. Watch for sleeping position. The Britt’s sleeping sitting up in tent.

3. Can’t walk, inability to stand without trekking poles.

4. Decreasing mental status

5. Fluid build up in lungs, start measuring recovery time

6. Immediate decent of 2000 feet is required


HAPE/ HACE

1.  Never seen one…..do not want to see one.

2.  People who go too high, too fast.


3.  People who go high and stay high usually after one week at elevation.


4.  Decreasing level of consciousness, disorientation, loss of memory, 


      hallucinations, psychotic behavior,


5. Tightness in the chest, shortness of breath, marked feeling of impending 
    
     suffocation at night.


6.  Weakness, persistent cough bringing up white watery or frothy fluid


7.  Check respiration recovery times after exertion


8.  Sleep sitting up.


9.  Nifedipine: decrease pulmonary artery pressure and relieves HAPE

Cheyne- Stokes Respirations:
1. Above 10,000 feet breathing during sleep can be Cheyne--Stokes

2. Few shallow breaths followed by deep respiration followed by cessation of breathing, then shallow breathing again.

3. Common at elevation, disturb sleep patterns climber wakes with feeling of suffocation.  Acetazolamide will help. 

4. If happens after a trauma or fall, (falling rocks) sign of serious disorder


Prevention of Mountain Sickness (Altitude Illness)


1.  If possible do not fly into altitude above 10,000  ft


2.   If you go above 10,000 ft only increase your altitude by 1,000 ft per day and 
         
      for every 3000 ft of elevation gain, take a day of rest 

3. You can climb higher than 1000 ft per day as long as you come back down to sleep low…  not possible in Kilimanjaro, or Peru

4. Stay Hydrated.  You should urinate 1 liter every 1000 feet, clear copious urine 

5. Light activity is better than sleeping…Therefore go slow, remember sleeping lowers respiration and therefore increases chance of edema.  Take your  time getting to camp.

6. No depressive drugs, no tobacco, no alcohol, no sleeping pills,

7. 70% of  calories should be carbohydrates

Medications and Prevention:

          Diamox:

1. (Acetazolamide) this drug allow you to breath faster so you can 
                 metabolize more oxygen. This is especially important at night.

2. You need to begin taking it 24 hours prior to reaching elevation, and continue it for 5 days at higher altitude.

3. 125mg dose twice a day is recommended.  Possible side effects include tingling of lips and fingers, sunlight sensitivity, blurring of vision, and altered taste. The side effect go away when you stop taking it.

4. I do not like it.  If you are planning of taking it, then you need to take it on a trial basis before you get to elevation. Take it before you get to a remote location and find out your allergic to it. This drug can cause severe allergic reactions. 

Dexamethasone:

1. (Steroid) this drug decreased brain  and other swelling.  Dosage is typically 4mg twice per day on accent. “Roid Rage”  is a common term heard on high expeditions.  A lot of tempers flare because of this medication.   This  should be  used in case of emergencies.  You should always bring some and then you have it, if the need should arise.  Consult your physician before taking it.  

2. There are serious side effects which include “impaired immune system”, insomnia, nausea, vomiting, muscle weakness, joint pain, increased thirst, some peripheral edema and anger.

Perils of Training for a Direct Assault in the Andes:
1. Plan better take into account to tropical zone geography.

2. A lot like Africa, many temperate zones each one requires a different attack. 

3. Sweat like a pig in the plantation zone and freeze in the glaciers. 

4. Clothing should be well tested for moisture and wind. 

5. Close to the Pacific. Train in the wind, practice pitching your tent in the wind. Anytime the wind is blowing you should be training.  

6. Practice urinating in a nalgene bottle on your back.

7. Practice defecating in a zip lock bag while holding your tent mates hands.

8. Practice, Practice, Practice 

9. Throw all your food out but snickers, and jerky. You can eat them frozen.

10.  All you use your stove for is hot soup and warms drinks. 

11.  20 Ounces of fuel gave you 3 gallon of melted snow.  Therefore one rope team will drink 5 gallon a day. Without taking into account 34% reduction with low boiling points at elevation.

12. Thermos silver bullet

13. Water purification tablets

The Physical Condition  I want my Rope Team to be in:
1. Able to carry 50 pound packs 3500 ft on three consecutive days to 11,000 ft.  

2. Pulse rate on training route of 130  bpm average with a speed of 2.7-3.0 mph.

3. Able to walk downhill with 50 pounds packs 8 miles.

4. Able to use good crampon herribone and ice axe technique.

5. Be completely exhausted and not complain about it.

6. Be honest about his symptoms, and not put us at risk.

7. Be able to tell bedtime stories.

8. If you can do this rapid accent training schedule then I believe we can control our acclimation by setting a very slow pace.  15-20 mph.

9. Remember what you are going to do in camp when you get their early.
My Personal Clothing List:
1. Nike Dry Fit Polypropylene – below 50 degrees long underwear

2. Micro Fleece Layer (expedition quality) – sleeping layer

3. Schoeller Layer Top and Bottom – daily hiking and wind layer

4. Gortex Layer – Top and Bottom -  Severe weather 

5. Down Coat – Camp coat

6. Expedition Boots, crampons, gaiters 

7. 3 sets of gloves 1 micro fiber (polypropylene), 1 pair (Schoeller), 1 pair (down mittens)

8. 2 baklava 1 polypropylene, 1 fleece

9. Ski Goggles 

10. Expedition socks 2 pairs

11. Hiking socks 2 pairs

12. Sock liners 2 pairs

13. Different colored stuff sacks or tape on top

14. red, blue, green  i.e.): red =underwear, fleece, garments, blue=gloves, baklava, goggles, gators,   green= gortex

15. Keep it light usually for 20,000 ft you want a two haul approach for each camp

16. Measure out your calories 5000-6000 per day.

17. 2 nalgenes one with duct tape (pee bottle)

18. one two liter water bag with hose and stuff sac

19. one bullet thermos, always carry hot drink

20. One aluminum fuel container

21. multipurpose tool

22. striker / matches 

23. big brick of large pre soaked wash cloths (handy wipes)

24. small binoculars / rope team

25. zip lock bags

26. sleeping pad

27. medical kit

28. headlamp with extra batteries 

29. 1/3 or1/2 tent

30. Ear Plugs
Personal Notes:
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