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Broken Bones
Common Pediatric Fractures—Part I
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ysis (Figure 2). The epiphysis is the secondary ossification
center located at the end of long bones; it is separated from
the rest of the bone by the cartilaginous physis. At birth,
each epiphysis is completely cartilaginous, with the excep-
tion of the distal femur. Throughout childhood, secondary
centers of ossification form and enlarge until the entire
cartilage skeleton has been replaced by the bone. The
multiple physes (which are radiolucent on X-ray) and un-
ossified epiphyses in young children can make fracture
identification quite difficult (Eiff & Hatch, 2003).

Bony tenderness in a child with open physes is the hall-
mark sign of a growth-plate fracture even if X-rays appear
normal. The metaphyseal region is at the end of long
bones (the contoured flare at the end), and the diaphysis
is the central shaft of the bone. The most common frac-
tures in children occur in the upper extremity at the distal
radius (wrist), elbow (supracondylar), and clavicle (collar-
bone) (Landin, 1997). Most fractures occur when the child
sustains a fall while playing. However, the incidence of
skeletal injury occurring during competitive sports has
recently been increasing in the school-age and adolescent
population.

Embryology and Early
Development

Skeletal development occurs through a process known as
osteogenesis or ossification. Just 26 days after fertilization,
the upper limb begins to take form as a slight elevation on
the ventrolateral body wall. The lower limb bud appears
2–3 days later, just caudal to the umbilical cord. Between
the fifth and eighth weeks, the limbs begin to extend and
take on a definite shape (Dietz & Morcuende, 2001). Bone
growth, however, is more complicated than simple elonga-
tion or enlargement. Most long bones add width on the

Musculoskeletal injuries are one of the most frequently encoun-
tered problems in pediatric practice, with fractures accounting
for a surprisingly large percentage of these injuries. A fracture
occurs when bone is subjected to more energy than it can ab-
sorb. Pediatric healthcare providers must have a good under-
standing of normal bone growth and development and must
recognize common mechanisms of injury and fracture patterns
seen in children. Nearly 20% of children who present with an
injury have a fracture, and it is estimated that 42% of boys and
27% of girls will sustain a fracture during childhood (Wilkins,
1996). The immature skeleton has several unique properties
that directly affect the management of fractures in children.

The vast majority of pediatric fractures can be treated
successfully in a closed manner and do not require sur-

gery (Figure 1A-C). However, pediatric healthcare providers
must be aware of potential problems that can arise when
treating these fractures and must be able to recognize the
young patient that may be a victim of nonaccidental
trauma or child abuse. Nurse practitioners are increas-
ingly caring for children with fractures; therefore, a thor-
ough understanding is essential. This three-part series will
review basic orthopaedic anatomy as well as the diagnosis
and management of common pediatric fractures. Part I
will include a review of anatomy, early development/
embryology, fracture healing, and recognition of non-
accidental trauma (abuse) in children. Part II will review
the diagnosis and management of several common pedi-
atric upper extremity fractures. Part III will review the
diagnosis and management of several common pediatric
lower extremity fractures. Teaching strategies and guide-
lines that will enable the advanced practice nurse to edu-
cate parents, families, and other healthcare providers car-
ing for these young patients will be reviewed.

Review of Anatomy
To correctly diagnose pediatric fractures, the healthcare
providers must understand common terminology and
anatomic landmarks. A subtle difference in the anatomic
site of a fracture or injury often has a major impact on
acute treatment and potential long-term complications.
The major anatomic regions of a growing bone include the
epiphysis, physis (growth plate), metaphysis, and diaph-
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