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craniofacial macrosomia and  
distraction osteogenesis

background

Craniofacial macrosomia (CFM) 
includes a variation of congenital 
growth deformities causing 
underdevelopment of the facial 
structures. Examples of CFM 
include mandibular hypoplasia, 
maxillary hypoplasia, zygomatic 
hypoplasia, micrognathia and 
glossoptosis. CFM is the second 
largest birth defect occurring in 
approximately 1 in 5500 births. 
The cause of CFM is not fully 
understood but contributing factors 
include genetics, environmental 
exposures and folic acid deficiency.

Treatment varies based on the 
degree of airway obstruction.  
In life-threatening circumstances, 
distraction osteogenesis (DO) is 
used to enlarge the oral and nasal 
pharyngeal cavity in an effort to 
relieve the obstruction. The facial 
bones are surgically fractured, or 
segmented, and then gradually 
separated over the course of 2-3 
weeks with the use of a distraction 
device. With each distraction 
(typically 1 mm per day), calluses are 
formed between the bone segments 
which eventually mineralize into 
new bone.  Benefits of surgery 
include avoidance of tracheostomy 
or ability to decannulate a child 
previously requiring a tracheostomy. 
Additional outcomes include 
resolution of obstructive sleep apnea 
and improved facial symmetry. 

case discussion

distraction osteogenesis 
There are two approaches to DO: 
internal and external. Internal 
devices are less cumbersome and 
better tolerated by the neonatal 
population. External devices 
are more cumbersome but offer 
better traction and a lower rate of 
regression. Below are two examples 
of DO that are used by the plastic 
surgery team at Dayton Children’s. 

Maxillary distraction: Maxillary 
distraction is performed in children 
with severe midface hypoplasia. 
Maxillary advancement via external 
distraction involves the use of a 
product named Rigid Extraction 
Device (RED). The procedure 
involves a LeForte osteomoy which 
separates the maxilla and/or 
zygomatic bones to allow forward 
advancement. The RED device is 
attached to the segmented bones 
and wired to a halo apparatus 
that is attached to the cranium. 
Distraction involves daily turning 
of external pins that are attached to 
the wires and advance the maxilla. 
Daily distraction continues until 
the desired outcome is achieved 
(typically 2-3 weeks). Assessment 
of outcome includes clinical 
assessment, radiographic films and 
sleep study. The distractor device 
stays in place for approximately 6 to 
8 weeks to allow consolidation of the 
bone. The patient then returns to 
the operating room for removal of 
the distraction device. 

Mandibular distraction:  Mandibular 
distraction is performed for children 
with severe microagnathia and 
glossoptosis. Mandibular distraction 
via internal device involves 
fracturing of the mandible bone and 
placement of the device through 
an incision in the submandibular 
area (below the inferior border of 
the mandible). The device is buried 
underneath the skin with only two 
small distractor rods protruding out 
from behind the jaw. The distractor 
rods are turned two or three times 
to achieve the desired outcome. 
The distractor device stays in place 
for approximately 6 to 8 weeks to 
allow consolidation of the bone. The 
patient then returns to the operating 
room for removal of the distraction 
device. This procedure is ideal for 
the neonatal population as it allows 
for normal breast and bottle feeding. 

 

Figure 1. The RED II Distraction System.  
Image from www.klsmartin.com

Figure 2. Internal mandibular distraction.   
Image from Royal Children’s Hospital.
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a team approach 
Dayton Children’s offers specialized 
care for children with CFM in the 
plastic surgery department led by 
Christopher Gordon, MD, and 
Salim Mancho, DO.  Dr. Gordon 
has performed more than 600 
mandible and mid-face osteotomy 
surgeries using the RED II device—
more than any other doctor in the 
world. Families travel across the 
country for the expertise, while a 
team of more than 25 professionals 
from plastic surgery, anesthesia, 
surgical services, PICU and 
respiratory therapy offers specialized 
care for each family and their unique 
set of needs. 
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