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https://theverticalworkshop.wordpress.com/2010/04/16/92/
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Doctor, physio, chiro
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Etiology:

● Biological Agents - bacteria, viruses
● Physical Forces - trauma (wound, injury), burns, radiation
● Chemical Agents - Poisons (alcohol, toxins)
● Nutritional excesses and deficits

Pathogenesis

● sequence of cellular and tissue event that take place from time of initial contact with an etiologic agent 
until the ultimate expression of a disease 

● Ex – muscle strain – straw that broke the camels back 

Morphological Changes
● hypertrophy - increase in cell size
● atrophy - decrease in cell size
● hyperplasia - increase in number of cells
● metaplasia - a reversible change in which one adult cell type is replaced by another adult cell 

type
● dysplasia - deranged cell growth that leads to changes in size, shape, and appearance. (all of 

the above = dysplasia) 

Clinical Manifestations:
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● Symptom: Subjective complaint that is noted by person with a disorder
○ ex. Pain, difficulty breathing

● Sign: A manifestation that is noted by an observer
○ ex. Elevated temperature, a swollen extremity

Symptom = quantifiable by them
Sign = more quantifiable 

ex. If you stab a bunch of people in the arm they will all quantify the pain differently but if all those 
people have a fever of 102 it’s the same for everyone. 
Clinical Course
• Acute – 1-3 days, up to 4 weeks (<1 mth)
• Subacute – 1-3 months 
• Chronic – any condition, disorder, or disease that in on-going (>3 mths or longer) 
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Maintain Homeostasis – state of steady equilibrium, goal is to maintain relatively 
constant conditions in the body ie. Body temp
Cell adaptation - there are limits, if too much stress = injury or death 

- a cell can return to its pre-adaptive state once signal for adaption is removed 
- can be normal or abnormal depending on whether the stimulus was 

appropriate or inappropriate. 
- adaptations include morphological changes 

Cell injury - due to etiological agents 
Mechanism of cell injury

- free radical - highly reactive chemical species that can lead to cell injury by 
reactin gwith key cellular components or setting off chain reactions leading to 
widespread damage. 

- Free radicals = bad
- hypoxia = lack of Oxygen, this interrupts ATP production (ATP needed for 

everything)
- can be due to inadequate o2 in the air (high altitudes), respiratory 

disease, ischemia (decreased BF to an organ) 
Cell Death

- apoptosis - ex - separation of webbed fingers and toes, removal of white blood 

27



cells after an inflammatory response
- necrosis - characterized by cell swelling, rupture or the cell membrane, and 

inflammation 
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Can also produce devastating effects - rheumatoid arthritis (destroys healthy tissues)
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Can also produce devastating effects - rheumatoid arthritis
Vascular = swelling and redness
Cellular = happening at the cell level - we won`t get into detail. It’s a long and 
complicated process

*Pain should be interpreted as a warning sign of tissue injury and should lead to a rest from activity  
There is good pain and bad pain

Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ. (pg. 42)
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Malnutrition – body requires nutrients to heal 

Can also produce devastating effects - rheumatoid arthritis
Vascular = swelling and redness
Cellular = happening at the cell level - we won`t get into detail. It’s a long and 
complicated process

This decrease in strength happens at the fiber level, the muscle as a whole may be 
stronger than pre-injury but the injured fibers themselves never will be 100% again 
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ. (Pg 24)

Be careful with:
Plyometrics and quick movements

Try to:
Strengthen mm’s around the joint
Balance and stability work 
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ. (Pg 24)
https://en.wikipedia.org/wiki/Sprain#/media/File:Sprained_foot.jpg
https://gearjunkie.com/how-to-prevent-treat-sprained-ankle
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https://physiocanhelp.ca/symptoms-conditions/sprains-
strains/?gclid=Cj0KCQjwnKHlBRDLARIsAMtMHDG-jz_8g206ths9-
ZEK_DekS6he5NABTKMGuRmUDR-k3Xst1c8SxQ8aAqo2EALw_wcB
Pg.30
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https://physiocanhelp.ca/symptoms-conditions/sprains-
strains/?gclid=Cj0KCQjwnKHlBRDLARIsAMtMHDG-jz_8g206ths9-
ZEK_DekS6he5NABTKMGuRmUDR-k3Xst1c8SxQ8aAqo2EALw_wcB
Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg.30)

Soft tissue work to break up scar tissue 
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https://www.brisbanechiropractor.com.au/blog/what-is-a-muscle-strain-or-tear/
https://www.strengthminded.com/can-you-pull-a-muscle-without-knowing-it/
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The pain cycle
Common with overuse injuries 
Age of occurrence 
- Top level athletes = 20-29
- Non competitve athletes = 30-49
Sports involved = endurance sports ie. Long distance running, individual one-man 
sports like tennis, gymnastics, weight-lifting

Prevention of overuse injuries 
- Thorough warm-up before and cool down afterwards
- Varied training, try to avoid repetitive, one-sided movements
- Gradual adaptation to new conditions – Going from running on a treadmill to 

outside 
- Equipment adjusted to the environment 
- Good basic training and general conditioning – make sure the basic movement 

patterns are there – adequate mobility, flexibility, strength and cardio 

Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(pg45)
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Tendinitis can be very difficult to treat and without rest can lead to chronic tendinitis 
and even tendinosis 
Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.

Crepitus = creaking sound
Focus it to return to pain free movement 
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg47-48)
Bursitis can be extremely painful
Bursa – fluid filled sac around synovial joints, cushions, decreases friction between 
bone and soft tissue 

Focus on low volume work starting back after injury, avoid creating excess friction 
along the bursa 
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Tenoperiostitis is also common in the forearm – golfer’s elbow and tennis elbow 
(don’t need to be a golfer or tennis player to get either!)
Plantar fasciitis can be very hard to treat and can linger for a long time. Home care is 
crucial. Rolling and stretching the feet and calves before taking first few steps after 
sitting or sleeping. Foot strengthening and balance are also very important.

Avoid aggravating activities

Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.
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Runners are notorious for neglecting strength training and stretching. Both are very 
important in preventing runner’s knee 

Some ppl refer to patellar-femoral as runner’s knee

Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.
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https://www.hss.edu/condition-list_iliotibial-band-syndrome.asp
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. 
Chicago: Year Book Medical Publ. Pg 307

Usually with knee pain it’s either the feet, hips or both that are weak
Foam roll the quads 
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Dehydration predisposes to muscle cramp
Precise cause of cramps is still argued – but any factors that impair circulation should 
be considered 
Some people get random muscle spasms in the middle of the night 
Adjust training session based on conditions, especially if training outdoors 

Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. 
Chicago: Year Book Medical Publ.Pg 61
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https://i.ytimg.com/vi/PxnhDq3e-EU/maxresdefault.jpg
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By the time the time you start working with the client the cast will be off and they 
will have started rehab with physio. Training will be for muscle imblances and 
regaining strength of the atrophied muscles 
Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.
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Https://s3-us-west-2.amazonaws.com/courses-images/wp-
content/uploads/sites/1512/2017/03/31204409/612_Types_of_Fracturesabc.jpg

Transverse – a fracture that is at a right angle to the long bones axis
Spiral – a fracture where at least one part of the bone has been twisted
Comminuted – bone has broken into several pieces 
Impacted when bone fragments are driven into each other 
Greenstick – soft bone frays like a branch when bent (only in children)
Oblique – a fracture that is diagonal to the bones long axis 
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg 49-50)
Irreversible
Pain – may go away with warm-up, may get worse, may be present during daily 
activities, may not. 
Movement is key with arthritis, even though it’s painful, it’s important to keep the 
joint moving and lubricated. For lower extremity joint, weight management is key to 
avoid excessive load 
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https://www.pthealth.ca/conditions/osteoarthritis/
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https://www.epainassist.com/bones/osteoporosis

Avoid back squats – no adding weight to spine

Continuing weight bearing activities will slow down the progression of OP
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https://www.epainassist.com/bones/osteoporosis
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https://www.brianellicott.com/wordpress/wp-content/uploads/2017/11/bulging-
herniated-disc.jpg

Jelly donut analogy 
Nucleus pulposus = jelly
Annulus fibrosus = doughy exterior 

Limit flexion, especially during acute phase 
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https://www.brianellicott.com/wordpress/wp-content/uploads/2017/11/bulging-
herniated-disc.jpg
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Structural pain can be difficult to work with, if there is osteophyte growth then 
strengthening won’t decrease pain but can help prevent further pain 

Stuart McGill – 3 exercises that can help with back pain – bird dog, side plank and 
glute bridge 
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https://www.spine-health.com/blog/piriformis-syndrome-same-thing-sciatica

A piriformis trigger point can also mimic sciatic pain
Avoid movements that trigger sciatic pain – work with your client to figure out what 
irritates them and what does not 

True sciatica can be difficult bc it could be a result of boney growths/osteophytes
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http://themassageclinic.ca/blog/sciatica-versus-piriformis-syndromeoakville/
https://hackingwithcare.in/2014/08/piriformis-syndrome-sciatica-pain-relief-with-
yoga/
http://www.mkphysio.co.za/wp-content/uploads/2014/01/pain-referral-2.jpg
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg 83)

Meniscus absorb shock, helps femur articulate on the tibia

May need a brace, may need surgery depending on extent of tear

Deep squats and lunges may be painful and may need to be avoided during acute 
phase
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http://www.getactivephysio.com.au/wp-content/uploads/2013/09/Meniscus-Tear.jpg

The meniscus is a figure 8 shaped piece of cartilage that sits on top of the tibia, it 
helps the femur to articulate with the tibia and acts as a shock absorber
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg. 25)
Dislocations can be further complicated if nerves and blood vessels are damaged –
never reduce a joint by yourself.  Go see a Dr.

With a shoulder dislocation, be careful with overhead movements
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https://lifeinthefastlane.com/wp-content/uploads/2010/01/posterior1.jpg
http://blog.clinicalmonster.com/2016/05/12/shoulder-dislocations-austere-
environments-novel-approach/
https://coreem.net/core/true-knee-patellar-dislocations/
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg 192)

With inflammation the space gets smaller and the condition becomes progressively 
worse.

Seated posture at a computer – kyphotic upper back, anteriorly rotated/forward 
shoulders = perfect storm for impingement 
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg 192-193)
https://physioworks.com.au/injuries-conditions-1/rotator-cuff-impingement
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Peterson, L., & Renström, P. (1986). Sports injuries their prevention and treatment. Chicago: 
Year Book Medical Publ.(Pg 192-193)
https://physioworks.com.au/injuries-conditions-1/rotator-cuff-impingement

When acute, avoid overhead movements (flexion,abd above 90 degrees). This isn’t 
forever, before returning to overhead movements, focus on proper scapular 
movement, shoulder stability, thoracic mobility 
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Atherosclerosis – hardening of blood vessel wall 

Main conditions you will see. Any other cardiac conditions will move than likely be 
too far progressed and that person will be working with a cardiac specialist doing a 
rehab program. 

With heart conditions, start slowly, it’s better to go too easy or two short than too 
hard initially. 

Don’t forget to ask client if they have meds and if they may need to take them during 
a training session. If so, know where the meds are. 
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https://asthma.ca/what-is-asthma/
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Most clients with diabetes are really good at monitoring their blood glucose levels, 
especially if they are looking to improve their health and hire a trainer

Hyperglycemia is a indication of diabetes 
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Breakdown of glucose by cells is what? Glycolysis 
If clients are aware of their condition and being monitored by a doctor then they will 
most likely be medicated 

Hyperthyroidism = hard time gaining weight
Hypothyroidism = hard time losing weight 
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Sensory – for all the Canadians you probably remember the burning toast commercial 
(or I just dated myself!!) 
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https://mayfieldclinic.com/pe-concussion.htm

Not only do you get a “blow” where the intial contact was but there is also a counter 
blow on the opposite side of the skull 
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https://blog.fitbit.com/6-foam-roller-moves-for-every-runner/

While assessing look for muscular imbalances or lack of mobility/flexibility that can 
be addressed with a training program. This will help with injury prevention 
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•http://www.sportsscience.co/flexibility/how-often-and-how-long-should-i-stretch-
to-improve-flexibility/
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Dynamic Stretching
Dynamic stretching is also known as “moving stretches”.  These stretches are 
typically performed in a warm up to warm up the muscles and stretch them to 
prepare for the exercise ahead and reduce injuries.

Dynamic stretches are also great in addition to doing in a warm up to help 
improve functional range of motion, mobility in sports and in performing 
everyday activities.  
.
Dynamic stretching is similar to active stretching. However, in dynamic 
stretching you don’t hold the stretch. You are always moving or dynamic

Note that dynamic stretching should not be confused with old-fashioned 
ballistic stretching (remember the bouncing toe touches from PE classes?). 
Dynamic stretching is controlled, smooth, and deliberate, whereas ballistic 
stretching is uncontrolled, erratic, and jerky. Although there are unique benefits 
to ballistic stretches, they should be done only under the supervision of a 
professional because, for most people, the risks of ballistic stretching far 
outweigh the benefits.
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http://www.humankinetics.com/excerpts/excerpts/types-of-stretches
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Subacute phase will vary depending on the extent of the injury 
Treatment is usually a combination of 
- Decreasing mm tension
- Increasing mm strength
- Decreasing mm imbalances
- Increasing mm flexibility
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