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Objectives

•Knee: Meniscus tear
•Ankle: Ankle sprain
•Head: Concussion
•Shoulder: Impingement/Rotator cuff 
•Elbow: Tennis elbow 

To identify common musculoskeletal pathologies that present to the primary care setting

To review high-yield clinical exam skills for common musculoskeletal injury

To discuss evidence-based treatment algorithms for common musculoskeletal injury



Why does it Matter?- Knee

• Meniscus Tears
• Affects 25% of adults
• Accounts for nearly 4 million primary care visits annually
• Incidence of meniscal tears 60 in 100,000

• Meniscal-related surgeries 17 in 100,000

• Bunt CW, Jonas CE, Chang JG. Knee Pain in Adults and Adolescents: The Initial Evaluation. Am Fam Physician. 2018 Nov 
1;98(9):576-585. PMID: 30325638.

• Luvsannyam E, Jain MS, Leitao AR, Maikawa N, Leitao AE. Meniscus Tear: Pathology, Incidence, and Management. Cureus. 2022 
May 18;14(5):e25121. doi: 10.7759/cureus.25121. PMID: 35733484; PMCID: PMC9205760.



Why Does it Matter?- Ankle

• Ankle Sprains
• 30,000 ankle sprains occur daily in the US; >3 million/yr

• <50% seek medical care
• Incidence rate of 2.15/1000 
• 25% of sport injuries are foot and ankle related
• Economic burden >$4Billion/year
• 80% of Lateral Ankle Sprains are of the inversion type, and 75% 

lead to recurrence and instability

• Cavazos GJ Jr., Harkless LB. The epidemiology, evaluation, and assessment of lateral ankle sprains in athletes. J Sports Med Ther. 
2021; 6: 008-017.



Why Does it Matter?- Brain

• Concussions
• In 2020, 6.8% of children aged 17 years and under had ever had 

symptoms of a concussion or brain injury.
• 1-3million concussions/year 
• >50% of concussions assessed by primary care providers
• ~214,110 TBI-related hospitalizations in 2020 and 69,473 TBI-

related deaths in 2021.
• People age 75 years and older had the highest numbers and rates of TBI-

related hospitalizations and deaths. This age group accounts for about 32% 
of TBI-related hospitalizations and 28% of TBI-related deaths

• https://www.cdc.gov/nchs/products/databriefs/db423.htm
• Centers for Disease Control and Prevention. National Center for Health Statistics: Mortality Data on CDC WONDER. Accessed April 

2023, https://wonder.cdc.gov/mcd.html.
• Assessment and Management of Sport-Related Concussions in United States High Schools Meehan, William P.;d’Hemecourt, 

Pierre;Collins, Christy L.;Comstock, R. Dawn; Am J Sports Med. 2011; 39(11):2304-2310 URL : https://stacks.cdc.gov/view/cdc/33371

https://www.cdc.gov/nchs/products/databriefs/db423.htm
https://wonder.cdc.gov/mcd.html


Why Does it Matter?- Shoulder 
• Impingement/Rotator Cuff Pathology

• Rotator cuff disease affects between 6.8 and 22.4% of the population 
over the age of 40

• Total prevalence of partial (23%) and full thickness (49%) tears
• In MRIs of asymptomatic patients >40yo, >10% have full thickness tears
• ~50% of RTC tears progress with age
• ~5% of RTC tears proceed to surgery (ie: most non-op management)
• Indirect and direct healthcare costs of failed primary RTC repair in 

2022~$440 million
• ~1-2.4% of visits to primary care for new onset shoulder pain

• Of these visits ~65% related to RTC tears/tendinopathy

• Prevalence, Natural History, and Nonoperative Treatment of Rotator Cuff Disease,
      Operative Techniques in Sports Medicine,Volume 31, Issue 1, 2023, https://doi.org/10.1016/j.otsm.2023.150978
• Parikh N, Martinez DJ, Winer I, Costa L, Dua D, Trueman P. Direct and indirect economic burden associated with rotator cuff tears and repairs in the US. 

Curr Med Res Opin. 2021 Jul;37(7):1199-1211. doi: 10.1080/03007995.2021.1918074. Epub 2021 May 19. PMID: 33879008.
• Mathiasen R, Hogrefe C. Evaluation and Management of Rotator Cuff Tears: a Primary Care Perspective. Curr Rev Musculoskelet Med. 2018 Mar;11(1):72-

76. doi: 10.1007/s12178-018-9471-6. PMID: 29350325; PMCID: PMC5825352.

https://doi.org/10.1016/j.otsm.2023.150978


Why Does it Matter?- Elbow

• Tennis Elbow (Lateral Epicondylitis)
• Incidence 3.4/1000 patients 

• Higher incidence in age groups 40-49, 50-59
• Recurrence rate within 2 years; 8.5% 
• ~10% of patients with persistent symptoms at 6 months require surgery
• ~1-3% of visits to primary care for elbow pain
• A second encounter with a physician for tennis elbow was a strong 

predictor of increased treatment cost due to specialist referral, use of 
physical therapy, or treatment with steroid injection

• Degen RM, Conti MS, Camp CL, Altchek DW, Dines JS, Werner BC. Epidemiology and Disease Burden of Lateral Epicondylitis in the USA: Analysis of 85,318 Patients. 
HSS J. 2018 Feb;14(1):9-14. doi: 10.1007/s11420-017-9559-3. Epub 2017 Jun 5. PMID: 29398988; PMCID: PMC5786580.

• Sanders TL Jr, Maradit Kremers H, Bryan AJ, Ransom JE, Smith J, Morrey BF. The epidemiology and health care burden of tennis elbow: a population-based study. Am 
J Sports Med. 2015 May;43(5):1066-71. doi: 10.1177/0363546514568087. Epub 2015 Feb 5. PMID: 25656546; PMCID: PMC4517446.

• Sanders TL, Maradit Kremers H, Bryan AJ, Ransom JE, Morrey BF. Health Care Utilization and Direct Medical Costs of Tennis Elbow: A Population-Based Study. Sports 
Health. 2016 Jul;8(4):355-8. doi: 10.1177/1941738116650389. Epub 2016 May 23. PMID: 27215568; PMCID: PMC4922520.



Pre-learning quiz

• True or False?
• Most meniscal tears in patients <30 years of age are due to 

degenerative arthritis



Pre-learning quiz

• The talar tilt test, tests the stability of which ankle 
ligament?

• Deltoid ligament
• CFL
• Tib-Talar ligament
• Maisonneuve ligament



Pre-learning quiz

• True or False?
• Approximately 45% of patients have recovered from concussion by 

4 weeks post-injury



Pre-learning quiz 

• Approximately what percentage of partial thickness 
rotator cuff tears progress to full thickness tears within 
3 years?

• 100% 
• 40%
• 75%
• 10%



Pre-learning quiz

• Which of the following conditions can sometimes mimic 
the initial symptoms of lateral epicondylitis?

• Radial tunnel syndrome
• Cubital tunnel syndrome
• Carpal tunnel syndrome
• C2 Cervical radiculopathy
• Golfer’s elbow



Meniscus Injury



Knee Anatomy

This drawing represents an anterior view of the knee with the patella removed and demonstrates the relationship between the bones, 
menisci, and major ligaments.
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Knee Injury- Meniscus
• Knee injuries account for nearly 1/3 all sports injuries
• Meniscal injuries are very common

• 6.1 per 1000 patients (1/3 being sports-related)
• 8:1 medial: lateral

• Diagnosis can be made by history 75% of the time
• Horizontal tears may be asymptomatic
• Vertical or complex tears more symptomatic
• <30 years typically traumatic and peripheral tears
• >30 years more complex and degenerative patterns

Greenman, P. Principles of Manual Medicine, 3rd edition
Wagemakers, HPA, et al Clin J Sport Med 2008;18:24–30 Shrier, I., et al. Curr. Sports Med. Rep. 2010; 9(5): 284-289.



Physical Exam- Knee
• Meniscus

• McMurrays
• Bounce 
• Apley
• Thessaly

• MCL
• Valgus (0 and 300)

• LCL
• Varus (0 and 300)

• ACL
• Lachman
• Anterior Drawer

• PCL
• Posterior Drawer
• Posterior Lachman
• Sag sign

• PLC
• External Rotation 

Recurvatum test
• Dial (30 and 900)

• Patellar



Knee Injury- Meniscus

Reproduced with permission from: Milewski MD, Coene RP, Wilson PL. Meniscus repair techniques, including bucket-handle tears. In: 
Operative Techniques in Pediatric Orthopaedic Surgery, 3rd ed, Flynn JM, Sankar WN (Eds), Lippincott Williams & Wilkins 2021. Copyright © 
2021 Wolters Kluwer Health, Inc.
Graphic 145536 Version 1.0
© 2024 UpToDate, Inc. and/or its affiliates. All Rights Reserved.



Knee—Meniscus McMurray’s Test
• Knee flexed on the side to be 

tested          
• With right hand, ER the tibia and 

straightens the leg
• Straightening (extension) drives 

the medial meniscus anteriorly
• An audible or palpable click is a 

positive test
• Sens 16-58%/Spec 77-98%

• Medial-Lateral Grind Test may 
augment with valgus/varus 
stress

• Bragard sign is reduced pain with 
full flexion suggesting an 
anterior tear

Shrier, I., et al. Curr. Sports Med. Rep. 2010; 9(5): 284-289.



Knee—Meniscus Thessaly Test
• Patient rotates knee and 

body internally and 
externally

• IR of the body produces ER 
of the tibia and medial joint-
line pain when the medial 
meniscus is torn

• Patients may experience 
joint-line discomfort and may 
have a sense of locking or 
catching

50 200

ER IR

Karachalios, T, et al. J Bone Joint Surg 2005; 87-A: 955-962
Harrison, BK, et al. Clin J Sports Med 2008; 18: 185



Knee—Meniscus 
• Apley Compression/ Distraction 

Test
• Sen 13-16%; Spec 80-90%

• Joint line Tenderness
• Sen 71-78%; Spec 87-90%

• Bounce 
• Sen 44%: Spec 95%

Malanga, GA Musculoskeletal Physical Examination; Elsevier:Philadelphia, 2006
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=physmedrehab&part=A5126



MRI vs Clinical Exam for Meniscus
• Results of 5 studies favored routine use of MRI

• Accuracy of PE 44-78%
• Accuracy of MRI 68-96%

• Results of 7 studies concluded that routine MRI was unnecessary if 
examiner experienced orthopedist

• McMurray, Apley, Thessaly, joint line tenderness
• Only 9% of arthroscopically confirmed tears not dx

• Concomitant ligamentous injury, severe joint degeneration, and/or 
occult dx reduced accuracy

CJSM 2008; 18: 377 
Clin Orthop 2007; 24:123-133



Knee—Meniscus Tear

Wagemakers, HPA, et al Clin J Sport Med 2008;18:24–30



Shrier, I., et al. Curr. Sports Med. Rep. 2010; 9(5): 284-289.



Meniscal Tears- Treatment
• Management depends on the type of tear, location and 

symptoms, age
• Tear type: 

• Non-surgical (usual): small intrasubstance, vertical tears, degenerative tears
• Surgical: large, complex tears, tears in communication with articular cartilage

• Location: 
• Non-surgical: non-degenerative in the well vascularized, peripheral zones
• Surgical: poorly vascularized, inner zones

• Symptoms: 
• Non-surgical: Minor symptoms with well controlled pain, small effusions, no instability
• Surgical: Major symptoms with locking (urgent referral), debilitating clicking

• Age: 
• Non-surgical: Degenerative meniscal tears
• Surgical: isolated meniscal tears in the young 



Noorduyn JCA, van de Graaf VA, Willigenburg NW, Scholten-Peeters GGM, Kret EJ, van Dijk RA, Buchbinder R, Hawker GA, Coppieters 
MW, Poolman RW; ESCAPE Research Group. Effect of Physical Therapy vs Arthroscopic Partial Meniscectomy in People With 
Degenerative Meniscal Tears: Five-Year Follow-up of the ESCAPE Randomized Clinical Trial. JAMA Netw Open. 2022 Jul 
1;5(7):e2220394. doi: 10.1001/jamanetworkopen.2022.20394. PMID: 35802374; PMCID: PMC9270699.



Meniscal Tears- Treatment

• Factors favoring conservative non-surgical therapies:
• Symptoms develop over 24-48hrs after acute injury
• Minimal swelling
• Full range of motion
• Pain with McMurray’s testing only occurs with deep knee flexion

• Factors favoring surgery: 
• Severe twisting injury with activity cessation
• Knee is locked
• Pain with McMurray testing involving minimal knee flexion
• Other associated intraarticular pathology (ie: ACL tear)
• Minimal improvement in symptoms after 3-6 weeks conservative 

treatment

Frobell R, Cooper R, Morris H, Arendt E. Acute knee injuries. In: Clinical Sports Medicine, 4th ed, Brukner P, Khan K (Eds), 
McGraw-Hill, 2012. p.634.



Ankle Sprains



Ankle Anatomy

ATFL: anterior talofibular ligament; PTFL: posterior talofibular ligament; CFL: calcaneofibular ligament.
Graphic 72462 Version 6.0
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Physical Examination- Ankle
• Complaint-Oriented Examination
• Joint Range of Motion
• Skin callous patterns
• Biomechanical Exam

• Non-Weight bearing
• Weight bearing

• Symmetry
• Antalgic?

• Shoe Examination
• Gait Analysis

• Symmetry
• Rapid Movement Screen



Ottawa Ankle Rules

https://www.researchgate.net/publication/266585955_Understanding_the
_Role_of_the_Ottawa_Ankle_Rules_in_Physicians%27_Radiography_Decisio
ns_A_Social_Judgment_Analysis_Approach



Physical Exam- Anterior Drawer Test
• Integrity of ATFL
• Slight Plantar flexion

• Prone exam

• Anterior translation compared to 
contralateral side

• Optimum time 5th post injury day
• Pain may mask a positive test
• Sen 73-95%, Spec 84-97%

• Combo of lateral ligament pain, hematoma,   
+ ant drawer correct in 95%

Br J Sports Med 2002;36:83-84
Am J Orthop. 2011;40(4):192-197.



Physical Exam-Talar Tilt

• Tests CFL laterally
• Reverse Talar Tilt

• Tests deltoid medially

• Check motion of 
talus/calcaneus relative 
to tib/fib

• Sens 67%/ Spec 75%

Extracted from Orthopedic Physical Examination Tests: An Evidence-Based Approach: "Medial Talar Tilt Stress Test": Hertel et al. 
Am J Orthop. 2011;40(4):192-197.



Special Tests—High Ankle
• External rotation test (Kleiger ‘s 

test):  
• Ankle at 90o, stabilizing the leg with 

one hand and forcefully externally 
rotating the foot on the ankle

• If the affected side opens 15o greater 
than the normal side, the test is 
positive

• Some also use pain with this test to 
suggest injury

• Sens 20%/Spec 85%
• Squeeze Test: 

• Performed by compressing the tibia 
and fibula together on the mid leg

• Sensitivity 30%
• Specificity 93.5%
• Pain is felt at the mortise joint of the 

ankle
Foot Ankle Int. 2011 Dec;32(12):1110-4 
Am J Orthop. 2011;40(4):192-197.



• Symmetry
• Fixed problem

• Varus knee
• Cavus foot
• Scoliosis

• Dynamic problem
• Limited dorsiflexion
• Over-striding
• Hip flexor ROM limitation
• Under-activation of lateral 

hip musculature

PHYSICAL EXAMINATION: GAIT ANALYSIS



Gait Analysis: Rapid Movement Screen

• Heel slide hip abduction
• Side-lying position
• Back of body and top Heel flat against wall, lower leg bent (balance)
• Abduct leg keeping leg against wall
• No lumbar side-bending during movement

• Grading
• <15 repetitions poor
• 15-30 average
• >30 rock solid



• Plank plus
• Knees down plank position with hip, shoulder, and ear parallel to floor
• Using yoga block, ball, etc place under abdomen as “block”
• Drop chest between scapula to limit “rounding” of thoracic spine
• “Draw in” maneuver for abdominals, but still having light contact with “block”
• Without losing contact with “block”, straighten knees
• Hold

• Grading
• Screen: 

• <10 poor
• 10-20 avg
• >15 seconds without “jackhammer” or losing position solid

Gait Analysis: Rapid Movement Screen



• Single leg squat (screen single leg stance first for 
>10 seconds)

• Stand on one leg in “stork stance”
• Squat to ~30-45 degrees for 3 consecutive repetitions

• Grading
• Poor:

• (1) Loss of balance
• (2) Inability to perform full motion
• (3) Excess compensatory movement

• Average
• (1) Mild loss of balance
• (2) Trendelenberg (compensated or uncompensated)
• (3) Excessive rotation / knee valgus / pronation

• Good
• (1) Knee tracks over toe
• (2) Any movements out of frontal plane are smooth and 

controlled

Gait Analysis: Rapid Movement Screen



• Split Squat
• Toe to the wall
• Back leg stepped
• Back far enough to allow “right angles” when dropping to ground
• 3 reps on each side

• Grading:
• Poor:

• (1)Loss of balance
• (2) Pain in either knee at initiation of movement
• (3) Front knee goes over toe

• Average
• (1) Able to drop back leg ~75% of distance to ground
• (2) Mild LOB
• (3) No excessive lumbar extension

• Good
• (1) Knee between ankle and toe comfortably
• (2) Back knee hits ground and back up without pause
• (3) All joints are at “right angles

Gait Analysis: Rapid Movement Screen



• Knee Up “1, 2, 3 /Hop Stick”
• Standing on one foot, high knee twice to 90 degrees
• “Stick” the landing
• Performed 6 times (3 landings per foot)

• Grading
• Poor:

• (1) Fall/ uncontrolled LOB
• (2) No consistency in landing point
• (3) Knees don’t hit consistently to 90

• Average:
• (1) Moderate valgus / trendelenberg/pronation
• (2) Stays within “square of the body”
• (3) Controlled LOB on 2 or less items

• Good:
• (1) Smooth and controlled eccentric->concentric movement
• (2) Light, quiet contact
• (3) Soft, controlled landing with only mild deviation from midline

Gait Analysis: Rapid Movement Screen



Ankle Sprains- Treatment

https://www.sportsmedreview.com/
wp-content/uploads/2021/05/Ankle-
sprain-rehab-protocol.pdf



Ankle Sprains- Treatment

• Factors favoring surgical referral: 
• Unstable fracture
• Dislocation/subluxation
• Syndesmotic injury*
• Tendon rupture
• Wound penetration
• Refractory chronic ankle instability



Ankle Sprains- Treatment
• Consecutive patients with a confirmed rupture 

of at least one of the lateral ligaments of the 
ankle 

• Evaluated at a median of 8 years (6 to 11) 
• 370 patients were included
• Fewer patients allocated to operative 

treatment reported residual pain compared 
with those who had been allocated to 
functional treatment (16% versus 25%, RR 0.64, 
CI 0.41 to 1.0). 

• Fewer surgically-treated patients reported 
symptoms of giving way (20% versus 32%, RR 
0.62, CI 0.42 to 0.92) and recurrent sprains 
(22% versus 34%, RR 0.66, CI 0.45 to 0.94). 

• Compared with functional treatment, operative 
treatment gives a better long-term outcome in 
terms of residual pain, recurrent sprains and 
stability.

Pijnenburg AC, Bogaard K, Krips R, Marti RK, Bossuyt PM, van Dijk CN. Operative and functional treatment of rupture of the lateral 
ligament of the ankle. A randomised, prospective trial. J Bone Joint Surg Br. 2003 May;85(4):525-30. doi: 10.1302/0301-620x.85b4.13928. 
PMID: 12793557.

Given functional outcomes for non-severe injuries, relative 
costs, and operative risks, it is unlikely that surgery is 
justified in most patients with mild or moderate ankle 
sprains. Surgery may be reasonable in select patients with 
severe (grade III) sprains who are engaged in professional 
sports or other activities that impose repeated large stresses 
on the ankle joint. Referral to an orthopedic surgeon is 
appropriate for such patients.****



Concussion



Brain Anatomy- Pathology

https://www.ebmconsult.com/articles/anatomy-epidural-subdural-hematoma



Concussion- Definition
• Sport-related concussion (SRC) is a traumatic brain injury caused 

by a direct blow to the head, neck or body resulting in an impulsive 
force being transmitted to the brain that occurs in sports and 
exercise-related activities.

• neurotransmitter and metabolic cascade, with possible axonal injury, blood 
flow change and inflammation affecting the brain. 

• Symptoms and signs may present immediately, or evolve over 
minutes or hours, and commonly resolve within days, but may be 
prolonged. 

• No abnormality is seen on standard structural neuroimaging 
studies (computed tomography or magnetic resonance imaging T1- 
and T2-weighted images)

• research setting, abnormalities may be present on functional, blood flow or 
metabolic imaging studies. 

• Sport-related concussion results in a range of clinical symptoms 
and signs that may or may not involve loss of consciousness. The 
clinical symptoms and signs of concussion cannot be explained 
solely by (but may occur concomitantly with) drug, alcohol, or 
medication use, other injuries (such as cervical injuries, peripheral 
vestibular dysfunction) or other comorbidities (such as 
psychological factors or coexisting medical conditions).



NCAA-DoD CARE Consortium 

• CARE data indicates: – Concussion risk is associated with:
 (1) the magnitude of a single impact
 (2) the individual’s recent cumulative head impact 
  exposure prior to injury; and/or
 (3) individual concussion susceptibility thresholds 
•  ‘Normal’ recovery may take up to one month for the majority (80%) 

of participants 
• Athletes with 3 or more prior concussions experience:  

• Longer recovery times
• Increased burden of post-concussive and psychological health 

symptoms years after injury in a variety of collegiate varsity sports

Concussion- History

https://www.sbnation.com/nfl/2024/9/13/24243659/tua-tagovailoa-concussion-history-
timeline-head-injury-dolphins



RED flags

• Worsening headache***
• Drowsiness or inability to be awakened
• Inability to recognize people or places
• Repeated vomiting***
• Unusual behavior or confusion or irritable
• Seizures 
• Weakness or numbness in arms or legs
• Unsteadiness on their feet 
• Slurred speech 

Concussion- Imaging



Concussion- Imaging



Concussion- Subtypes

Anxiety/Mood

Ocular

Autonomic

Cognitive

Sleep

Migraine

Cervical

VESTIBULAR



• Prolonged
• High Risk: Depression
• Not so high risk: ADHD, Learning Disability
• Additional factors: unconsciousness, prolonged 

amnesia, more severe acute symptoms

McCrea M, Guskiewicz K, Randolph C, et al. Incidence, clinical course, and predictors of prolonged recovery time following sport-related concussion in high school and college athletes. 
J Int Neuropsychol Soc 2013;19:22–33.

Zemek R, Barrowman N, Freedman SB, et al. Clinical risk score for persistent postconcussion symptoms among children with acute concussion in the ED. JAMA 2016;315:1014–25.

Concussion- Predicting recovery



Goals of 
treatment

Minimize the duration of symptoms

Return to activity (cognitive/physical) as 
soon as safely possible

Avoid entirely the risk of second impact 
syndrome

Minimize the rate of chronic post 
concussion syndrome

ACTIVE RECOVERY*

Concussion- Treatment



Hallmarks of treatment

Recommend 24-48 hours of physical and cognitive rest followed by a gradual 
increase in activity, staying below symptom exacerbation threshold

Sub-symptom threshold exercise, started within 10 days, reduces post-
concussion symptoms by 45%

Concussion- Treatment



Return to Learn

Make it SIMPLE

Concussion- Treatment



Return to 
Physical activity

Concussion- Treatment

May KH, Marshall DL, Burns TG, Popoli DM, Polikandriotis JA. Pediatric sports specific return to play guidelines following concussion. Int 
J Sports Phys Ther. 2014 Apr;9(2):242-55. PMID: 24790785; PMCID: PMC4004129.



Supplements
• Animal data:

• Hopeful for: 
• B-vitamins, omega-3 fatty acids, vitamin D, 

progesterone, N-Methyl-D-asparte, exogenous 
ketones and dietary manipulations (aka ketogenic diet) 

• No great human data

Concussion- Treatment



Updated research

CONSENSUS STATEMENT ON CONCUSSION 
IN SPORT: THE 6TH INTERNATIONAL 

CONFERENCE ON CONCUSSION IN SPORT– 
AMSTERDAM, OCTOBER 2022



SCOAT6
Symptom inventory 

Thorough history (head injuries, Neuro, psych, meds)

Orthostatics

GAD7 and PHQ9

Cervical spine assessment

Cranial nerve and neuro assessment

Verbal cognitive tests

Balance (mBESS)

Timed Tandem Gait

VOMS or mVOMS



History of head injuries
Date / Year Description 

(mechanism, 
management, etc)

Management/recovery timeline

History of any neurological, psychological, psychiatric or learning disabilities
Diagnosis Year Diagnosed Management Including Medication
o Migraine
o Chronic Headache
o Depression
o Anxiety
o Syncope
o Epilepsy/seizures
o ADHD
o Learning disorder/dyslexia
o Other 

SCOAT6- Initial Evaluation
*Cervical spine assessment
Palpation:

 Muscle Spasm  
 Midline Tenderness 
 Paravertebral Tenderness

Cervical AROM:
 Flexion (50-70 deg) 
 Extension (60-85 deg) 
 R Lateral Flexion (40-50 deg) 
 L Lateral Flexion (40-50 deg)
 Right Rotation (60-75 deg) 
 Left Rotation (60-75 deg) 

*Cranial nerve and neuro assessment



Verbal cognitive tests
o Immediate Memory recall (10 word list)
o Digits Backwards
o Months in Reverse Order

o Recall Memory

Modified BESS

Timed Tandem Gait

Orthostatics

VOMs Testing

Position (held for 20sec) Errors (#) Description of errors
DL stance
SL Stance
Tandem Stance

Total Errors

Time to Complete Tandem Gait Walking (seconds)
Trial 1 Trial 2 Trial 3 Average time Fastest Time

SCOAT6: 2-3 day follow up

Time BP Pulse Symptoms experienced

Supine x 2min

Standing x 1min



• Symptom inventory / GAD7 & PHQ9
• Evaluation
• Discharge Criteria

• Symptom resolution
• Full return to learn
• Full return to physical activity 

 Referral

• Cognitive and psychological difficulties
• Referral to Counseling Services - Especially patients with Hx of mental health disorders and/or unresolved MH 

symptoms 
• Cervicogenic symptoms

• Referral options: PT, AT, LMT, Acupuncture
• Migraine and headache: Follow up with provider 
• Balance disturbances, vestibular signs and oculomotor manifestations

• Referral to vestibular therapist. (Cooperative Performance & Rehab or other certified vestibular therapists)
• Referral to Sports Medicine - serial/interval evaluation, rehabilitation and management

SCOAT 6: 7-10 day follow up

https://www.proactionsportsclinic.com/advice-
exercises/concussion-exercises/



SCOAT6- Management plan

https://bjsm.bmj.com/content/57/11/651



Concussion Protocol

INITIAL EVALUATION

Provider at clinic

FOLLOW-UP EVAL

With AT or Sports 
Med MD 2 - 3 days 

after initial eval

7-10 DAY FOLLOW UP

With Initial eval 
provider

DISCHARGE OR SERIAL 
EVALUATION

Criteria:

REFERRAL

Dependent on 
symptoms



Flow chart

64



Shoulder Impingement



Shoulder Anatomy
• 3 bones: clavicle, scapula, humerus
• 4 “joints” comprise the shoulder

• Sternoclavicular
• Acromioclavicular
• Glenohumeral
• Scapulothoracic (actually an articulation not joint)

Graphic 72709 Version 3.0
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Shoulder Pain
• Intrinsic Shoulder Causes

• Bony/Articular
• Neuropathic
• Rotator Cuff/Bursal impingement
• Labral
• Bicep/Labral

• Referred pain:
• Hand (i.e. carpal tunnel)
• Neck (i.e. cervical radiculopathy)
• Chest (i.e. cardiac pain, esp left shoulder)
• Abdomen [i.e. diaphragmatic irritation (gall bladder to right scapula)]

• Timing: 
• At night (lying on side): RC
• With overhead motions: impingement





Shoulder Exam
• Palpation

• Bony aspects
• Clavicle/AC joint
• Scapula
• Proximal humerus

• Biceps tendon (long and short heads)
• Trapezius/paraspinals

• Range of Motion
• Forward flexion:

• 160 – 180°
• Extension:

• 40 - 60°
• Abduction:

• 180◦
• Adduction:

• 45 °
• Internal rotation:

• T6-7

• Strength
• EMG study by Kelly et al showed the best positioning to test each of the rotator 

cuff muscles
• Supraspinatus:

• “full can”, pain with “empty can”
• Infrapinatus:

• External rotation from -45 degrees
• Subscapularis

• “Push Off” start with hand in small of back

• Special Tests: Impingement
• Hawkins test

• Arm passive abduction to 90*, forward flex 30* with thumbs pointing down, internal 
rotation

• Neers Test
• Arm to full forward elevation, pain 160-180*
• Positive Neer test if pain relieved by injection

• Kai Y, Gotoh M, Madokoro K, Takei K, Murata S, Kanazawa T, Shibata H, Morihara T, Shiba N. Electromyographic study of rotator cuff muscle activity during full and 
empty can tests. Asia Pac J Sports Med Arthrosc Rehabil Technol. 2015 Jan 29;2(1):36-41. doi: 10.1016/j.asmart.2014.12.001. PMID: 29264238; PMCID: 
PMC5730645.
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• Inspection
• Deformity
• Asymmetry
• Muscle atrophy

• deltoid, supraspinatus, infraspinatus
• Skin
• Swelling
• Ecchymosis
• Venous distension



Shoulder Impingement/Rotator Cuff

• Definition
• Symptoms and signs that result from compression of structures 

around the glenohumeral joint, including the rotator cuff tendons 
and subacromial bursa

• Predisposing factors
• Patients with postural dysfunction, scapular dyskinesis, repetitive 

overhead sport activity, and occupations that require repetitive 
work at or above the shoulder are at greatest risk.



Shoulder Impingement/Rotator Cuff

• Total prevalence of partial (23%) and full thickness (49%) 
tears

• In MRIs of asymptomatic patients >40yo, >10% have full thickness 
tears

• ~50% of RTC tears progress with age
• Over 40% of asymptomatic partial thickness defects progress to full 

thickness tears within three years
• ~5% of RTC tears proceed to surgery (ie: most non-op 

management)

Thangarajah T, Lo IK. Optimal Management of Partial Thickness Rotator Cuff Tears: Clinical Considerations and Practical 
Management. Orthop Res Rev. 2022 Feb 26;14:59-70. doi: 10.2147/ORR.S348726. PMID: 35250316; PMCID: PMC8893150.



Shoulder Impingement/Rotator Cuff- 
Imaging



Shoulder Impingement/Rotator Cuff-
Imaging
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Jacobson, Jon. Fundamentals of Musculoskeletal Ultrasound. Ed 2. 2013
Bianchi, S. Ultrasound of the Musculoskeletal System. 2007.
Malanga, G. Atlas of Ultrasound-Guided Musculoskeletal Injections. 2014.
ESSR (European Society of Musculoskeletal 



Evidence

• Diagnosis
• Office-based U/S

• Correct diagnosis for 
37/42 (88%) shoulders 
with a full-thickness RCT

• 26/37 (70%) shoulders 
with a partial-thickness 
RCT only

• 16/20 (80%) shoulders 
with normal tendons

• MRI (95%, 73%, 75%) 
respectively

Shoulder Impingement/Rotator Cuff- 
Imaging

Iannotti JP, Ciccone J, Buss DD, Visotsky JL, Mascha E, Cotman K, Rawool 
NM. Accuracy of office-based ultrasonography of the shoulder for the 
diagnosis of rotator cuff tears. J Bone Joint Surg Am. 2005 Jun;87(6):1305-
11. doi: 10.2106/JBJS.D.02100. PMID: 15930541.





Evidence (cont)

• Accuracy 
• Guided injections (shoulder) tend to 
be more accurate in placement as 
compared to anatomic-guided (“blind”) injections

Shoulder Impingement/Rotator 
Cuff- Treatment

Konrad I. Gruson, David E. Ruchelsman, Joseph D. Zuckerman, Subacromial 
corticosteroid injections, Journal of Shoulder and Elbow Surgery, Volume 
17, Issue 1, Supplement, January–February 2008, Pages S118-S130.



• Efficacy 
• 2 RCTs pooled 

data
• Improved pain 

and function at 6 
weeks post-
injection guided 
vs anatomic-
guided

Soh E, Li W, Ong KO, Chen W, Bautista D. Image-guided versus blind 
corticosteroid injections in adults with shoulder pain: a systematic review. 
BMC Musculoskelet Disord. 2011 Jun 25;12:137.

Shoulder Impingement/Rotator 
Cuff- Treatment



Evidence (cont) Accuracy/Efficacy: Summary of Upper Extremity Studies; 
Daniels et al (2018)
 

 Glenohumeral Joint
 USGIs were more efficacious than Landmark Guided Injections

 Acromioclavicular Joint
 No difference in efficacy was found between USGIs and LMGIs

 Subacromial Space
 USGIs were more efficacious than Landmark Guided Injections

 Biceps Tendon
 USGIs were more efficacious than Landmark Guided Injections

 Hand and Wrist Joints
 USGIs were more efficacious than Landmark Guided Injections

Shoulder Impingement/Rotator 
Cuff- Treatment

Eldra W. Daniels, et al. Existing Evidence on Ultrasound-Guided Injections 
in Sports Medicine. The Orthopaedic Journal of Sports Medicine. 2018; 
6(2): 1-7.



Shoulder Impingement/Rotator Cuff- 
Treatment
• Factors favoring surgical referral:

• Anatomical abnormality with refractory pain (ie: acromial type)
• Acute, full-thickness, traumatic tear (especially in younger population)
• Sudden or severe weakness in patient with pre-existing, partial-

thickness tear
• Failure to improve after 3 months of physical therapy and/or 

symptoms or function worsen during the initial 6 weeks of physical 
therapy

• Specific populations
• Heavy laborer with partial tear
• Elite/professional overhead athlete

https://www.physio-pedia.com/Subacromial_Pain_Syndrome



Tennis Elbow



Elbow Anatomy
• Overuse injury involving the proximal 
tendons of the extensor carpi radialis brevis 
(felt at tip of lateral epicondyle) 
and occasionally the extensor digitorum communis muscle 
(felt just posterior and distal to tip of lateral epicondyle) 
constitutes lateral elbow tendinopathy
• Posterior interosseus nerve (PIN) enters the supinator just distal to the radial 

head

Reproduced with permission from: Tank PW, Gest TR. Upper limb. In: Atlas of Anatomy, Lippincott Williams & Wilkins, 
Philadelphia 2008. Copyright © 2008 Lippincott Williams & Wilkins. www.lww.com.
Graphic 99703 Version 3.0
© 2024 UpToDate, Inc. and/or its affiliates.
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Lateral Epicondylitis

• Differential Diagnosis
• Loose bodies
• OCD (osteochondral defect)
• Radial head fracture
• Valgus extension overload
• Inflammatory arthritis
• Radial Tunnel Syndrome (present in 5%) 
• Thoracic Outlet syndrome
• Cervical radiculopathy

https://www.orthobullets.com/hand/6024/radial-tunnel-
syndrome



Lateral Epicondylitis- Physical Exam
• Inspection
• Palpation

• Point tenderness at ECRB insertion at lateral epicondyle
• Neurovascular exam
• Range of motion: flexion, extension, supination, pronation
• Varus/valgus stress test; UCL/RCL
• Special tests (provocative tests)

• Resisted wrist extension with elbow fully extended and forearm pronated
• Resisted extension of the long finger (Maudsley’s test)
• Maximal flexion of the wrist
• Resisted dorsal flexion (Cozen’s test); Sens 91% 
• Grip strength difference between elbow flexion/extension; Sens 78-83%, Spec 80-90%

Karanasios S, Korakakis V, Moutzouri M, Drakonaki E, Koci K, Pantazopoulou V, Tsepis E, Gioftsos G. Diagnostic accuracy of examination 
tests for lateral elbow tendinopathy (LET) - A systematic review. J Hand Ther. 2022 Oct-Dec;35(4):541-551. doi: 10.1016/j.jht.2021.02.002. 
Epub 2021 Feb 27. PMID: 33814224.



Lateral Epicondylitis- Imaging

https://essr.org/content-essr/uploads/2016/10/elbow.pdf





Lateral Epicondylitis- Treatment

• Pro-inflammatory options
• U/S guided partial tenotomy
• Prolotherapy
• Topical nitric oxide
• ECSW
• Acupuncture
• PRP
• Botox

Paoloni JA, Appleyard RC, Nelson J, Murrell GA. Topical nitric oxide application in the treatment of chronic extensor 
tendinosis at the elbow: a randomized, double-blinded, placebo-controlled clinical trial. Am J Sports Med. 2003 Nov-
Dec;31(6):915-20. doi: 10.1177/03635465030310062901. PMID: 14623657.



Lateral Epicondylitis- Treatment
Mishra A and Pavelko T. A JSM. 2006:

• Cohort Study [Level II]: 20 pts failed PT, non-operative care (~ 15 m)
• PRP or bupivicaine  VAS, Mayo score
• 4 wks: 46% improvement (vs. 17%)
• 8 wks: PRP 60% improved VAS (vs. 16%)
• 6 months: 81% improvement in VAS
• ~ 25 m: 93% reduction in pain compared to pre-injection

Peerbooms J. A JSM. 2010
• Double Blind Randomized Control Trial: 51 pts PRP vs 49 steroid  

VAS, DASH
• 49% Steroid group vs 73% of PRP successful at one year follow up
• Steroid group initially did better but declined over the year



Lateral Epicondylitis- 
Treatment
• Optimum rehabilitation goals are to restore:

• the load function of the tendon
• adequate tendon stiffness
• adequate stretch-shortening behavior
• load dissipation
• an effective kinetic chain
• a pain-free state.

• Loading programs:
• Load Capacity ( Jill Cook, Sean Docking)

• Think about the load capacity of local tissues but also consider the capacity of the entire kinetic chain
• Local tissue at site of injury
• Kinetic chain (specific to sport and daily life

• Concentric – some evidence that this may be effective
• Eccentric – best treatment available
• Isometrics – give some short-term pain relief and cortical inhibition, and may be good for reactive/compressive 

tendinopathy
• Heavy slow resistance – seems to be effective in patellar tendinopathy, now also evidence in Achilles tendinopathy.

• Concentric/Contraction for 3 seconds followed by eccentric phase 3 seconds
• Associated with greater collagen turnover
• Higher patient compliance and better patient satisfaction 

https://www.physio-pedia.com/Tendon_Pathophysiology



Lateral Epicondylitis- Treatment

• Factors favoring surgical treatment
• Severe pain or marked dysfunction for a minimum of six months
• Failure of conservative management, including properly performed 

physical therapy over twelve months
• Patient uninterested in pursuing nonoperative treatment options

• Patients with residual tendinopathic tissue have worse 
outcomes



Post-learning quiz

• True or False
• Most meniscal tears in patients <30 years of age are due to 

degenerative arthritis



Post-learning quiz

• The talar tilt test, tests the stability of which ankle 
ligament

• Deltoid ligament
• CFL
• Tib-Talar ligament
• Maisonneuve ligament



Post-learning quiz

• True or False
• Approximately 45% of patients have recovered from concussion by 

4 weeks post-injury



Post-learning quiz 

• Approximately what percentage of partial thickness 
rotator cuff tears progress to full thickness tears within 
3 years?

• 100% 
• 40%
• 75%
• 10%



Post-learning quiz

• Which of the following conditions can sometimes mimic 
the initial symptoms of lateral epicondylitis

• Radial tunnel syndrome
• Cubital tunnel syndrome
• Carpal tunnel syndrome
• C2 Cervical radiculopathy
• Golfer’s elbow



Thank you!

Questions?
Aaron Vaughan Frost, MD
avaughan@uoregon.edu

C:828-767-9693

mailto:avaughan@uoregon.edu
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