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Radiology Summary
Radiology

· Imaging technology

· X-ray or conventional radiography (CR)  useful for gross abnormalities but may be diagnostic for more subtle problems, used for primary workup because cheap and useful in many cases
· Computed tomography just multiple transverse or longitudinal CR sections, great to define injury to normal bone, major modality after CR to evaluate fractures and plan operative fixation, lots of radiation though
· Magnetic resonance (MR) is the most advanced radiographic technique available and uses radiofrequency photons to align the magnetic field of hydrogen nuclei in tissue. The resulting energy released when the nuclei relax back to a stable state is measured and transformed into an image based on nuclei density and relaxation time.  Provides better soft tissue resolution than CT or CR
· Ultrasound, really expensive toys that we’re not allowed to touch; good for superficial structures: carpal tunnel, Achilles tendon; can detect hyperemia secondary to acute inflammation
· Diagnostic Principles
· Individual sports have certain associated patterns of injury either because of chronic overuse or high risk from certain types of trauma

· Older individuals with weakening tendons and ligaments often tear part of the rotator cuff (similar injuries in athletes from overuse)
· Younger patients tend to injure glenoid labrum which is prone to injury both from overuse and especially acute trauma, can result in pain and instability if not repaired

· Hockey players pushed into the wall particularly susceptible to posterior glenoid labrum injuries

· Bodybuilders susceptible to pectoralis major tears at the myotendinous junction (hard-soft transitions are usually where tears or avulsions occur).  Complete tears are very difficult to repair
· Sports with a high impact component can have dramatic patterns of injury

· Patient may not be able to tell you in precise detail what caused the injury (ski accident example) but from looking at the pattern of injury and radiographic images you can determine cause
· Injuries to cartilage will not heal on their own and must be surgically corrected (which depends on making the right diagnosis)

· Shoulder dislocations usually occur anteriorly which can result in fracture of glenoid fossa

· Biggest risk factor for damage or injury is prior injury

· Injuries or pain in young patients may be due to genetic variation in bone or joint configuration

· Femoral acetabular impingement (requires MR to see): can lead to labral tears and then cartilage damage and may predispose to early onset osteoarthritis of the hip; often results in pain from tearing of labrum which precedes cartilage changes in the hip, want to recognize early to prevent permanent damage

· Acetabular retroversion (visible on CR), acetabulum rotated downward 

· Small alteration in anatomy can have significant physical and physiological repercussions at extremes of motion

· Abnormal stress to normal bone can result in fatigue fractures or stress reactions

· 41yo woman starting to run to lose weight, caused sacral stress fractures

· Stress fractures on CR/CT will be difficult to impossible to pick up if bone density decreased from osteoporosis, order an MR instead

· Undiagnosed femoral stress fractures can progress to sudden catastrophic injuries if untreated with rest

· Histories important for diagnosis, normal bone growth (tug lesion/periosteal response after significant muscular exertion) in lacrosse player mistaken for possible bone cancer

· CR immediately after injury may show normal bone but MR can reveal stress fractures  that won’t appear on CR until several weeks later once bone repair occurs

· ACL tears ten-fold more common in women when normalized for risk activity (particularly jumping and landing activities, jumping and twisting injury from volleyball, basketball, etc), and teenagers have the highest frequency of ACL tears; associated with bone bruises and meniscal tears; MR always needed for soft tissue resolution to define extent of the injury
