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KEY POINTS

e The ratio of calvarium to facial skeleton affects incidence and location of craniomaxillofacial trauma
in comparing patterns of trauma in children and adults.
e Fixation principles differ in pediatric cases as compared with adults to minimize potential growth

restrictions and perturbations.

e The location of permanent tooth follicles must be considered in repair of Maxillomandibular injuries

in individuals with primary or mixed dentition.

e Most common pediatric maxillofacial fractures for ages 0 to 18 are mandible (32.7%), nasal bone

(30.2%), and maxilla and zygoma (28.6%).

e “Less-is-more” is often the best modus operandi in pediatric trauma treatment.

EPIDEMIOLOGY

In the setting of pediatric maxillofacial trauma, the
age group of focus specifically includes children
from birth to skeletal maturity (ages 16-18). Death
is a common sequelae of trauma in children. How-
ever, the incidence of facial trauma is around 15%,
far more uncommon than among adults. Pediatric
facial fracture types are linked with age-related
levels of activity—for example, learning to walk,
ride a bike, and contact sports. Child abuse must
be considered in cases of multiple facial fractures
at various stages of healing with a pattern notable
for dentoalveolar injuries and delayed presentation
for treatment. With age, there is an overall increase
in facial fracture incidence and a decrease in cra-
nial fracture incidence.

The main insults resulting in maxillofacial injury
are motor vehicle accidents and falls, making up
50% and 23% of mandibular injuries, respectively,

in this age group.! The most common pediatric
maxillofacial fractures for children ages 0 to
18 years old are mandible (32.7%), nasal bone
(30.2%), and maxilla and zygoma (28.6%).2
Some studies report orbital fractures to be the
second most prevalent fracture type; however,
nasal fractures are often underreported. Two-
thirds of facial injuries occur in boys.®

GROWTH AND SURGICAL CONSIDERATIONS

At birth, the cranial vault consists of plates of intra-
membranous bone with interposed fibrous con-
nective tissue. Embryologically, the midfacial
skeleton and cranial vault are derived from intra-
membranous growth, whereas the skull base and
mandibular growth centers derive from endochon-
dral ossification. The intramembranously derived
bones heal via fibrous union and subsequent ossi-
fication as compared with endochondrally derived
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bones, which ossify through a cartilaginous inter-
mediate. Any trauma or vascular changes to these
zones of ossification have the potential to curtail
growth. This potential starts as early as birth, at
which time any insult or injury to the craniomaxillo-
facial skeleton might impede or interrupt the multi-
factorial complex facial bony development. The
birthing process itself possesses inherent trauma
because the cranial fontanelles must telescope
over one another during fetal passage through
the vaginal canal. Developmental anatomy in the
pediatric patient impacts craniomaxillofacial injury
patterns and, as such, the epidemiologic inci-
dence and location of facial fractures varies with
skeletal maturity.

Pediatric maxillofacial fractures themselves are
relatively rare owing to anatomic differences be-
tween the juvenile and adult skulls. First, children’s
bone is less calcified than that of adults, making
fracture less likely than “greenstick” flexing of the
bone upon subjection to a force. Second, the facial
sinuses are not well-developed until the teenage
years (Fig. 1, Table 1).3-° These pneumatized bar-
riers, which would otherwise cushion impact en-
ergy to brain, are less developed in children,
leading to an increased number of cranial injuries
as opposed to shattering of facial bones. Third,
the overall ratio of cranial to facial volume de-
creases with age- 8:1 at birth, 4:1 at 5 years of
age, and 2:1 for adults, which further explains
why adults would exhibit proportionately more
facial trauma as opposed to neurologic injury.®
Fourth, children have more fat pads around
the maxilla and mandible, allowing for increased

cushioning of forces leading to reduced fracture
rate and enhancing the greenstick fracture effect.”

At birth, the mandible has relatively thin cortices
with primary tooth buds comprising the majority of
the mandibular volume (Fig. 2). Cortical bone
thickens with growth and the tooth buds occupy
relatively less volume with age. The mandibular
vectors of growth are controlled by a constellation
of interworking factors, including cartilaginous
growth centers and soft tissue pull of the sur-
rounding musculature—the “functional matrix.”®
The primary mandibular cartilaginous growth cen-
ter is in the condyle, which grows in a superior and
posterior direction, resulting in an anterior and
inferior translation of the mandible with maturity.
From birth to 3 years of age, elongation of the
mandibular body occurs via labial bony deposition
and lingual resorption. With eruption of the primary
dentition from 6 months through 3 years of age,
and the subsequent establishment of dental occlu-
sion, comes increases in alveolar bone height and
width. Notably, the location of the mental foramen
in children younger than 3 years old is relatively
anterior, presenting in the region between the pri-
mary canine and second deciduous molar. The
last primary tooth root to form is that of the canine
at an average age of 3.25 years (Table 2). On
average, teeth take 2 to 3 years from crown forma-
tion to eruption and root completion.

By the age of 5 to 6 years old, the growth of the
mandibular ramus has achieved its maximal rate,
increasing the anterior-posterior projection of the
mandible, paralleling the growth of the pharynx
and maxilla.® This lengthening of the arch is

Fig. 1. The sinuses: maxillary sinus (A), ethmoid sinus (B), frontal sinus (C), and sphenoid sinus (D).
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