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* One in three children will have a fracture!
* Boys more likely to fracture!- <00
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Fracture type Percentage
Distal forearm.
Hand. phalanges
Carpal metacarpal (scaphoid excluded)

* Upper extremity 76% of fractures
* 39% radius/ulna oot msaral (s, o clis cxcluded)
 29% phalang Kot daphys
P2 phalangges Supracondylar region of the humerus

Proximal end of the humerus

Radial neck fracture
Vertebral fracture
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Principles of care — Anatomy?
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Principles of care —
Modeling/Remodeling?
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Principles of care®’
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Principles of care’
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Clavicle3?:
AKA everything is going to be fine

» Nonoperative management
* Sling

* Figure of 8
* Shoulder immobilizer

* Operative indications
* Open fracture

« Skin tenting
* Neurovascular compromisg

¢ Polytrauma (sometimes)
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10 year old °

Initial
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Initial
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14 year old ’

Initial

Clavicle Growth from age 110 24 years:

Clavicle3?

* Symptomatic nonunion or malunion
* Rare in children under 10
* Incidence: 6

Primary fracture conort
(4= 5i5)
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Clavicle®

* Adolescent fractures

Y of Recommentation

Clavicular Grade of
Fracture Location Recommendation Recommendation®

Medial Nonoperative management in casos that do not meet specifc ndications:

mediastinal compression, and open fractures,
Lateral Nonoperative management in cases that do not meet specific ndications

softissue entrapment, and open fractures
Midshaft Nonaperative management in most cases that do nt meet specific Indications

fracture, o desire:

forfaster return to function

stucies with consistent indings) for or against recommending intervertion; and grade I, insufficent or conficting evidence not allowing a rec-
intervention. is defined n the adut Clavcular fracture lieralure as 22 om of displacement.

Proximal Humerus!9

* Primary ossification center
within first few months of life
* Secondary ossification centers
* Greater tuberosity (age 3)
* Lesser tuberosity (age 5)
* 80% of growth of humer
* Physis closes at age 14 girls and
16 in boys with high variability
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Proximal Humerus!©

* Treatment
* Nonoperative
* Most children
* Older children with acceptable alignment
* Operative
* Open fracture:
* Neurovascular compromise
* Within 2 years celetal maturity AND
displacement or 30 degrees of angulation
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Proximal Humerus?

13 year old

4yearold 12 year old

Inital Initial
& months
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Humeral Shaft!®

* Birth injury
* Look for associated brachial plexus injury
* Does not need reduction
* Treatment
* Ace wrap over arm and body
* Pin sleeve of shirt to the chest
* 1-3 weeks of immobilization

Humeral Shaft!©

* Treatment
* Nonoperative
* Most children ]
* Older children with acceptable alignment
* Coaptation splint or sling to start
* Hanging arm cast (if shortened)
* Sarmiento brace
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Humeral Shaft!

* Treatment
* Operative
* Open
* Skin br
Obes
shortening

0 degrees ang

Elbow!!-13 i B

* Variants in anatomy
* Ossification centers

‘Table 1. Summary of the appearance o
years).

1
4
5
8
6
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Elbow!!-13

* Baumann’s angle
* Anterior humeral line

Elbow!!-13

* Get a true lateral radiograph

Elbow!!-13

A

c

Fluoroscopic images of a pediatrc patient managed with lateral-only percutaneous pinning for a type Il supracondylar
humerus fracture. A, Preoperative lateral view demonsirating complete displacemont. B, AP view following pin
placement demonstrating the spread of the pins through the medial and laeral columns. C, Lateral view demonstrating
the spread of the pins in the AP plan.
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Elbow!4-16

* Diagnosis?
* Next step?

8 O

Elbow!4-16

* Lateral condyle
* Intra articular fracture

* Internal oblique

(g PHd —
- R N

Elbow!4-16

* Lateral condyle
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Elbow!4-16

il
Hospital

Elbow!!-13

* Medial epicondyle
* Avulsion fracture
* Associated with elbow dislocation
* Evaluate for incarcerated fragment
* Largely treated nonop
* Long arm cast
* Hinged elbow brace”

Monteggial7-1°

* Monteggia
* Fracture dislocation
» Watch radiocapitellar line
* Chronic Monteggia - missed
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12



4/30/24

Monteggia!7-1°

* Monteggia
¢ Classification — direction of
radial head
* Treatment
* Closed reduction/casting
* Surgical fixation ulna

Table 1: Bado Classification of Monteggia Fracture-Dislocation

Bado
Classification Radial head dislocation Ulna fracture Incidence

Anterior pex anterior diaphyseal 60%
Posterior Apex posterior diaphyseal 15%
Lateral or anterolateral Metaphyseal 20%

Dianhvsal Y

Radial Neck Fracture’

* Age 7-12
* Malunion leads to loss of
forearm rotation

* Acceptable displacement
<30 degrees, <3 mm
translation

PHOENIX
CHILD]
Hospital

13



4/30/24

Radial Neck Fracture’

* Treatment
* Closed reduction and
long arm casting

Radial Neck Fracture

* Treatment ;
* Percutaneous :
reduction and long
arm casting
* Open reduction and ¢

long arm casting

4 year old

* Great remodeling potential

* Acceptable displacement
dependent on age and
fracture location
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Forearm?3-7-20,21

* Both bone forearm fractures — acceptable angulation
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Patient Age (Years)

Radius Angulation

Rotation

Shortening

Children younger than 5

<20°

<45°

<lem

Girls younger than 8
Boys younger than 10

<15°

<45°

<lcm

Girls older than 8
Boys older than 10

<15° (distal)

<lcm

Girls older than 8
Boys older than 10

<10° (proximal)

<lcm

Girls older than 12
Boys older than 14

<10° (distal)
<5° (proximal)

None

Forearm?

* Both bone forearm fractures

* Shaft

* Closed reduction and casting
Bayonet apposition in the middle and distal

third acceptable

Children age

Children age

maturity
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Forearm’

* Both bone forearm fractures — cast index
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Forearms | Initial —r' y

7 year old

PHOENIX
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Forearm?>7.2021

* Both bone forearm fractures — functional motion
* 28-146° flexion arc
> supination, 65° pronation

4/30/24

Elbow Flexion Elbon Exter
Chidren Chidren_ Adolescents
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Forearm’
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- ]

{ Initial 6 mont

5
Forearm " {'

12 year old

Forearm

Forearm5 6 year old

. Initial 3 months
* Both bone forearm fractures

* Distal radius RAAL
* Closed reduction and casting e
« Bayonet apposition in the middle and
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Forearm?

Fracture Remodeling Calculator

Nearest Physis:
Proximal humerus ¥
Sex:

Male v/
Distance from Physis (mm):

Initial Angulation (degrees).

Patient Age at Fracture (years)

Calculate

Forearm?

12 year old

15 year old

Initial 1year

63!

"_7

Hand?22.23

* Phalanx fractures
* Common
* Evaluate for intra articular involvement
* Evaluate for clinical deformity

PHOENIX 19901994 19951999 2002004 20052009 20102017
CHILD] veurs
Hospital
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Dorsal PIP joint
Middle phalanx dislocation

Proximal |}
phalanx |}
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