Athletic Injury Assessment and Diagnostic Imaging 
Five Major Areas of an Athletic Injury Assessment Process

· Anatomy – Need to have great knowledge in anatomy in order to understand what structures may be involved in an injury

· Athletic Injury (mechanism) – Once an injury is evaluated must determine how it occurred which gives an idea to the different anatomical structures involved 

· Evaluation Format (HOPS, SOAP) – Various tests that help better understand the nature of an injury 

· Signs – Objective findings (visually see something)

· Symptoms – Subjective findings (what the patient describes)

· Diagnostic procedures – Includes various modalities such as ultrasound, x-ray, blood tests, etc. to confirm belief on injury and determine any underlying issue in the structure 

Anatomy and Assessment 

· Should know as much anatomy as possible

· Human Anatomy – Overall general knowledge of human body such as synovial joints, articulations of bones, stabilizations by ligaments and muscles, etc.

· Regional Anatomy – More specific and detailed understanding of the human body such as bony landmarks, origins and insertions, blood supplies, innervations and orientation of structures

· Applied Anatomy – Practical application of anatomical knowledge to diagnosis and treat injured structures 

Assessment Format 

· H – History (previous medical history)

· O – Observation (movement patterns)

· P – Palpation (feel for different structures)

· S – Special Tests (determine strength/limitation and pain spots)

· General Concepts

· Whether assessing something simple or complex, same systematic process is always used 

· Differences of process performed on field or in a clinic 

· Differences of process performed when dealing with acute or chronic conditions

History

· Personal aspects of patient 

· Primary complaint 

· Guides to area of injury to be further assessed 

· Should have 80% idea of what is wrong with the patient after obtaining a detailed history

Pain 

· Evaluated by the PQRST test

· Helps determine how severe an injury is and the nature of that injury 

· P – Provocative/palliative

· Q – Quality (sharp, dull, etc.)

· R – Region (referred or radiating)

· S – Scale of severity 

· T – Timing 

Observation (Signs and Symptoms)
· Rubor (redness)

· Calor (heat)

· Dolor (pain)

· Tumor (swelling) 

· Functio laesa (loss of function)

· Deformity, bleeding, discoloration and skin appearance 

· Symmetry, signs of trauma and expression of pain 

· SHARP – Swelling, heat, altered function, redness, pain 

Palpation (Anatomy)

· Pulses 

· Deformity 

· Muscle spasm 

· Skin temperature and swelling 

· Crepitus 

· Sensory function 

· Pain area and point of tenderness 

· Main aspects of palpation covers the 5 T’s which includes:

· Texture of tissue 

· Tone of tissue 

· Tightness 

· Temperature 

· Tenderness 

Special Tests 

· Functional diagnosis 

· Various ROM tests (active, passive, resisted) which give an idea if the ligament, muscle or joint are the injured structures

· Strength, instability and crepitus 

· Determining which functional activities reproduce the signs and symptoms 

· Tuning Fork – Used to diagnosis fractures by conduction of vibrations which upset the sensitive periosteal lining of the bone

SOAP Notes

· POMR – Problem oriented medical record that is used for legal requirements and communication between medical professionals 

· S – Subjective

· Includes history, lifestyle, emotions, goals, complaints and response to treatment 

· O – Objective 

· Includes objective measurements, treatments already given, ROM, strength and signs 

· A – Assessment 

· Organized approach and ruling out of suspicions 

· P – Plan 

· Treatment plan that specifies the frequency, discharge parameters and modalities 

· Universal format used in all medical professions 

Diagnostic Imaging 

· Specific diagnosis of injuries are still difficult based on history and clinical examination alone 

· Diagnostic procedures are utilized to rule out underlying pathology that can not be seen or evaluated otherwise 

· Also referred to as radiology as imaging is conducted by trained, professional radiologists

· Most commonly use diagnostic procedures are:

· Plain film radiography 

· Contrast enhanced radiography 

· Ultra sound 

· Compute tomography (CT, CAT)

· Nuclear imaging (MRI, NMR, MRA)

· X-ray images will diagnose the integrity of bone and is often the diagnostic method most commonly used in sports medicine 

· Physiotherapists are unable to prescribe diagnostic test but are able to recommend patients to professionals who are trained and able to conduct them 

Laboratory Diagnostic Tools and Tests 

· Fluid analysis of:

· Blood

· Urine 

· CSF

· Synovial fluid 


· Electroencephalography (EEG) – Measures brain wave activity (evaluates concussion injuries, epileptics and seizures)

· Electrocardiography (EKG or ECG) – Measures electrical currents of heart 

· Echocardiography – Graphic images of heart structures, establishing chamber size and flow of blood into the heart 

· Pulmonary Function Tests – Measure the health structural integrity of lungs 

· Electromyography (EMG) – Measures muscle activity and nerve input into muscle 

Diagnostic Tools in Sport Injury Assessment 

· X-Ray Films are most commonly used and able to pick up some structures better than others

· X-rays are able to distinguish the following structures (best pictured to worst pictured):

· Metal 

· Bone 

· Soft tissue

· Water

· Fat 

· Air 

· Osteoporosis – Typically use bone-mineral density tests as some bone density is lost and may not appear as well on an x-ray (most susceptible of 60+, post menopausal, Caucasian women)

· Main function of an x-ray is:

· Rule out obvious fractures and dislocations 

· Rule out serious diseases such as cancer or infections 

· In sports medicine x-rays are typically utilized to rule out number of injuries following soft tissue injuries 

· Also used as a baseline for comparison, therefore many stress fracture or hairline fractures do not occur until later on 

· Common views for x-ray include:

· Anteroposterior

· Lateral

· Tunnel

· Skyline 

Arthrography

· Contrast enhanced 

· Used to better outline structures within a joint using a contrast median 

· Ionizing radiation is utilized using a radiopaque dye (contrast), air or both 

· Better outlines loose bodies or disruption of soft tissue

· Mainly analyzes joints by injecting an liquid into the joint and examine the migration of liquid throughout the joint 

· Three main types include: 

· Air 

· Dye/contrast

· Double contrast

Myelography

· Film of spinal cord and canal 

· Injection into the spinal (usually L3)

· Radiopaque dye placed un subarachnoid space 
· Special x-ray of the spine to check if there is any decrease or blockage of flow of the CSF around the spinal column 

· Used to diagnosis a bulging disc, tumour or changes in the bones surrounding the spinal cord 

Angiography

· Radiographic study of the vascular system using water soluble radiopaque dye 

· Inject dye into the vein, travels to heart allowing it to be analyzed 

· Venogram – Intravenous injection 

· Arteriogram – Intra-arterial injection 

· Used to diagnosis blockages or partial blockages, arteriosclerosis, tumors and thoracic outlet syndrome 

· Ways of getting dye into body include:

· Rectal

· Oral

· Injection 

Discography

· Used for visualizing intervertebral discs

· Dye injected into space between two vertebra 

Urography

· Radiopaque study of the urinary tract

· Contrast medium injected into athlete intravenously and then tracked through the system radiographs taken of kidneys, ureters and urinary bladder

· Called an intravenous pyelogram (IVP)

· Assesses any issues with the kidney and bladder 

Bone Scan 

· Detects a stress fracture (early stages) and other bony anomalies
· Sensitive to bone related issues 

· Uses a radiotracer isotope (MDP)

· Isotope goes to high levels of activity (hot spots) 

· Picks up hot spots in areas of bone with high inflammatory reactions which indicates possible stress fractures 

· More radiation exposure compared to x-ray 

Ultrasound (Sonography)

· Ideal in diagnosing bone and soft tissue issues 

· Best test to use if there is a suspected muscle lesion 

· Uses high frequency sound waves to view the interior of the body 

· Not a fixed depth 

· Not as often used as MRI because it is dependant on the operator and may not be as accurate as a result 

· Piezoelectric Effect – Crystal head which converts electrical impulses resulting in mechanical vibration of the object causing sound waves reflecting back to the crystal and reconverted back into an electrical signal that forms a picture 

· Diagnostic – Uses sound waves that are of shorter wave length 

· Therapeutic – Higher frequency sound waves to create tissue response as opposed to being reflected back to produce an image 

MRI (Magnetic Resonance Imaging)

· Signal is generated by subjecting atoms to radio frequency pulsations 

· Frequency of the precession is known as resonant frequency and is proportional to the strength of the applied magnetic field 

· Strong magnetic field is a result of hydrogen ions being distorted (spin on themselves) and are then blasted with radio frequency to produce an image 

· Benefits 

· No exposure to radiation 

· Decreased risk of cancer (also no known side effects)

· Non-invasive modality

· Cons

· Long waiting time

· Uncomfortable position 

· 2month+ wait 

· Concern with metallic objects (such as piercings) and plates in the body 

Computed Tomography (CT Scan)

· Uses computerized radiographic equipment for almost 3-D images 

· Can be displayed on television 

· Shows slices through the body 

· Excellent for head trauma 

· More computerized x-ray 

· 240x more exposure to radiation compared to x-ray 

Arthroscopy

· Most sensitive test 

· Both a diagnostic and interventional procedure 

· Risk of complication and infection as it is an invasive, surgical procedure 

· Involves use of small fiberoptic telescope 
