Pediatric Orthopedics

I. Upper Extremity Injury

a. Principles
i. Healing is assured- rapid growth rate and remodeling
ii. Growth will remodel some deformity- must accept some deformity
1. Age
2. Plane of motion
3. Proximity to growth plate- disrupt plate
4. Can affect future growth
iii. Stiffness rare
iv. Fractures more common than sprains
v. Majority treatment with closed reduction and casting
b. Salter-Harris Classification of Growth Plate Injury- humerus, femur, tibia
i. I = plate injury
ii. II= plate + metaphysic

iii. III= plate + epiphysis; joint surface

1. With no displacement= closed reduction, cast with displacement (ORIF)

iv. IV= plate + epiphysis + metaphysic

1. Joint surface, growth disturbance

v. V= crush injury, growth disturbance

vi. VI= perichondral (limb run over)

vii. Treatment

1. 4 weeks of immobilization in children

2. IV and V= ORIF, but if no displacement closed reduction

viii. Always consider negative x-ray finding as Salter fracture I

c. Shoulder Fractures

i. Clavicle fracture- rest, sling

d. Humerus Fractures

i. Shaft fractures= high velocity trauma

ii. Radial nerve function= dorsiflexion of wrist, MP, thumb extension

1. Never excise radial head in children- will affect growth of elbow joint
2. Pre-reduction and post-reduction viewing

e. Pathological Fractures

i. Fracture through abnormal bone or pathologic lesion
ii. Treat the fracture and treat the disease

f. Elbow Injuries

i. Supracondylar fracture- involve humeral condyles
1. Common in children
2. Compartment syndrome= pressure >40mmHg

3. Always check radial pulse and radial nerve function
4. Must attempt a closed reduction before surgeries (fasciotomies)

ii. Radial neck/head fractures

1. Never raise radial head

iii. Salter IV= lateral condyle

iv. Little league elbow= medial epicondylitis (pitchers)
1. Treatment

a. Rest ice and activity modification

v. Monteggia Fracture= proximal third ulna with dislocation of the radial head

1. Commonly missed because x-ray does not include the elbow

vi. Galeazzi Fracture= fracture radius with disruption of the radioulnar joint= rare

vii. Dislocation of elbow- increase velocity trauma

1. Relocation of the elbow

viii. Olecranon fractures= secondary ossification center proximal ulna fuses 14 years old (may confuse with fracture
1. Treatment- immobilization

ix. Radio-capitellar axis

x. “Nursemaid’s Elbow” = subluxations on annular ligament with extension and pronation (<5 years old)

1. Must flex and supinate arm to put radial head back into place

xi. Forearm Fracture

1. BBFA= most common “Nightstick Fracture”

a. Decrease risk of compartment syndrome in BBFA

2. X-ray joint above and below: bilateral- compare with other arm

xii. Wrist fracture- tend to be a Salter I fracture
1. NEVER sprained wrist

xiii. Hand and Finger Injuries

xiv. Rotational Deformity= hand surgeon

II. Children’s Lower Extremity Injury
a. Femur fractures- pain in hip flexion with internal/external rotation
i. Rare 

1. Due to high energy trauma- car accidents
2. Subcapital (femoral neck)

a. Internal fixation

b. Spica cast (6 weeks)- traction first
c. Must lay child on stomach for at least 1 hour per day (may get ileus/stasis)

b. Slipped capital femoral epiphysis (SCFE)

i. 12-15 years old, obese

ii. 30% bilateral

iii. Chronic

iv. May present as KNEE PAIN

v. Internal fixation

vi. Treatment= percutaneous pins

c. Shaft Fractures

i. Very common

ii. Traction; body cast

iii. Growth disturbances

iv. Hospitalized for a few weeks

d. Distal Femur Fractures

i. Common 

ii. Check popliteal artery

iii. Traction; spice/long leg cast; internal fixation if joint involved

iv. Growth Disturbances

1. 9mm per year distally- increased risk of growth factor (leg length discrepancy)
2. Longitudinal, angulatory

3. Growth plate disturbances

e. Osgood Schlatter’s Disease

i. Epiphysis of tibial tubercle- secondary to extension

ii. Pain and redness at tibial tubercle

iii. Restriction of activity; cast 3-6 weeks

f. Osteochondritis Dessicans

i. Capitulum or radial head= “little league”

ii. Cap of cartilage over bone gets a hole or divot, erodes; may lift off and become a fragment

iii. Femoral condyles- assume it is a defect
iv. Almost the same complaints as adult meniscal tear pain

v. Loose body present= excise

vi. Conservative management

vii. X-ray= tunnel view

1. Usually need to perform an MRI to assess size of divot

viii. Treatment

1. Unloader brace

2. Shift weight to unaffected side

g. Legg-Calves Perthes Disease

i. Primary aim of treatment is containment of femoral head within the acetabulum so the head can form concentrically

ii. Femoral head subluxes out of acetabulum, primary ossification center located there. If dislocated, head may not grow round and smooth
iii. Signs and symptoms- flexed and internally rotated will present with pain
1. Groin pain, intermittent limps, missing gym classes

2. Tends to be bilateral

iv. X-ray- stress view, internally rotated and flexed

v. Treatment- aimed at keeping femoral head in acetabulum 
1. Pin

2. Scottish-Wright Brace( may need to be on for a year)
a. Keeps legs abducted and externally rotated (maintain femoral head in acetabulum
