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Overview of Pediatric Bones

* Anatomy
* Characteristics that promote healing
* Characteristics that complicate healing

Anatomy Review
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Pediatric Bone Properties

* Periosteum
* Thicker
* More osteogenic

* Bones
* More porous
 Highly viscoelastic

The Good

* Healing
* Remodeling
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The Good

* Healing
« Fractures rarely require surgery
* Heal remarkably fast: sometimes only need 3-4 weeks immobilization
* Failure of union is rare
* Remodeling
« Tolerate significant mal-alignment
« Deformities can resolve (particularly distal fracture and in plane of

motion)
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The Bad

* Plasticity
* Growth Plates

The Bad

* Plasticity
* Bend like plastic
* Can result in permanent deformity
* Common in forearm, fibula
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Plasticity Example The Bad
* Growth Plates
* Fracture can cause growth to speed up or slow down
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Classic Injuries
w o
Type | Type Il Type Il Type IV Type V
Physis Mataphysis Epiphysis Epiphysis to Crush
fracture and physis and physis Mataphysis fracture
fracture fracture fracture
Figure I: The Salter-Harris epiphyseal fracture classification
showing growth plates (green shading) and fracture lines
(black)
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Classic Injuries

* Distal Radius Fractures
» Supracondylar Fractures

Distal Radius Fractures

* Most common fracture in children (28-30%)
* Metaphyseal most common (62%)
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Distal Radius Fractures

* Type | and Il Injuries
« Typically easy to reduce
* <10yo, can tolerate angulation up to 30 degrees
* >10yo, can tolerate angulation up to 15 degrees
« Be patient with angulation (around .8-1 degree/month’)
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Distal Radius Fractures

* Technique
« Traction with a gentle push
* Mold!

Distal Radius Fractures

* Indications for Surgery
* Open
« Irreducible
+ Displaced intraarticular fractures
* Nerve damage
+ Compartment Syndrome
« Soft tissue interposition or associated injuries
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Supracondylar Fractures

Supracondylar Fractures

 Pathologic Findings
* Sail sign
* Posterior fat pad
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Normal anterior fat pad

Images c/oembocs net

Normal anterior fat pad

Images c/oembocs net

27

28

Sail sign: billowing hypodensity, indicating blood; sometimes the only (indirect) sign of an elbow fracture

Imagos cloemDocs not

Sail sign: billowing h ity, indicating blood; imes the only (indirect) sign of an elbow fracture

Imagos cloemDocs not
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Posterior fat pad: always pathologic Posterior fat pad: always pathologic

Images c/oembocs net Images c/oembocs net
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Pediatric Elbow

* Helpful Lines
« Radiocapitellar line
* Anterior humeral line

Images c/oembocs net
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Anterior Humeral Line: a line drawn along ior margin of thy hould run through th ddle third of the
capitellum.

Supracondylar Fractures

* Gartland Classification?
« Type 1: Minimally displaced or occult
« Type 2: Posterior Displacement
* Type 3: Completely Displaced

Imagos cloemDocs not
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Supracondylar Fractures

* Gartland Classification?
* Type 1: Cast
« Type 2: Closed reduction with pinning (non-emergent)
« Type 3: Closed vs. open reduction (urgent emergent)

Supracondylar Fractures

* 5-year-old boy who falls off trampoline

37 38
Supracondylar Fractures Supracondylar Fractures
* What type? * What type?
* Type 2
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Supracondylar Fractures

* What type?
* Type 2
* Management

Supracondylar Fractures
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Supracondylar Fractures Clavicle Fractures

* Splinted for 1 week after surgery
« Cast x 3 weeks
* Pins pulled at 4 weeks
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Two-Year Functional Outcomes of Operative vs ive Treatment of Ce Displaced Midshaft
Clavicle Fractures in Adolescents: Results From the Prospective Multicenter FACTS Study Group

Clavicle Fractures

Bas WD () Yiew all svthors and afflations

 Surgery without benefit 2 years after injury (patient-reported
quality of life, satisfaction, shoulder function, or prevention after
completely displaced clavicle fractures in adolescents?*
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Clavicle Fractures Clavicle Fractures
* Considerations * 14yo mountain bike injury

- Age K

* Hand Dominance
« Skin Tenting
* UE athlete?
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Clavicle Fractures

* 10 weeks out

“Don’t Miss” Fractures
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Tillaux Fracture Tillaux Fracture
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Tillaux Fracture Tillaux Fracture
* An avulsion fracture in kids 12- 15 years old
* The anterior talofibular ligament pulls the growth plate off
« Ligaments are generally stronger than bones in kids
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Tillaux Fracture

Tibia Anterior inferior
tibiofibular ligament

Fibula

Tillaux Fracture

« Easily missed on plain films
« Particularly the degree of displacement
* Can have minimal swelling
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Tillaux Fracture

* Orthopedic consultation needed
» A ”perfect reduction” and castingis necessary
* Post reduction CT with 3D recon is often requested

* Generally, these are treated conservatively, with reduction only if
2mm or more
« But frought with complications

« Osteonecrosis of distal tibial epiphysis, premature growth arrest,
compartment syndrome, early-onset arthritis

Growth Plate Injuries

« If there is tenderness near a growth plate, splitit!
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Sneaky Fractures

* 2 —year-old female with leg pain
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Sneaky Fractures

* Splinted due to pain
* One week later
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Nonaccidental Trauma NAT Statistics
* >45% of deaths from child abuse occur among children <1 year of
age®
* Up to 30% of children with abusive head trauma are missed on
initial evaluation®
« Often no external signs of trauma are present
* Most common reasons for medical attention
« Seizures, breathing difficulty, apnea, lifelessness, local injury swelling
63 64
NAT Screening NAT
* Inadequate history * Avery challenging, but critical diagnosis
* Apnea or seizures on evaluation * Your job is to consider NAT, not prove NAT
* Rib fractures
* Oropharyngeal injuries, ear bruising, neck bruising
* Torso bruising
* Long bone fractures
* Injury pattern not consistent with injury
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What to do?

* Transport
* Call DCFS
* Safe havens

Peds Ortho: Park City Hospital

Transfer services

Transfer services for
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