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Maxillary Distraction Osteogenesis
for Advancement in Cleft Patients,

Internal Devices

Stephanie Joy Drew, DMD*
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hoosing a maxillary distraction device or any distrac-
ion device is based upon the surgical goals intended
or the individual patient. Choosing a device for the
left lip and palate patient with skeletal maxillary
eficiency is no exception. The basic goals of any
axillary advancement surgery are to create a stable

unctional occlusion and good facial esthetic form.
External distractors were originally used to advance

he severe skeletal deformities of patients with not
nly cleft lip and palate, but other more severe cranio-
acial anomalies. These devices have the benefit of
eing able to be adjusted in 3 dimensions as the
axilla, midface, and orbits are moving forward. They
ave been used in children as well as adults. They can
e attached to the bone or to the dentition. Disadvan-
ages of these external devices are that they are worn
s an external “halo” during the distraction and con-
olidation period, creating a difficult psychosocial set-
ing (Fig 1) for children and adults already dealing
ith the stigma of a facial deformity.1-3 The pins that

ecure the device to the skull can loosen and need to
e tightened over the period of fixation. These con-
tant tightening adjustments may lead to perforation
f the inner table of the skull.1,4 Our indication for use
f distraction of the maxilla in cleft and patients with
evere maxillary skeletal anterior-posterior deficiency
s as a staging surgery. Our group uses distraction just
ike the SARPE procedure, where transverse skeletal
roblems are addressed to increase long-term stability
f large skeletal movements.5 Because the movement
f maxillary distraction is to gain horizontal advance-
ent initially, we have found the use of external

istraction devices is unnecessary in our hands. This
aves the patient from the psychosocial stigmata that
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ome from the use of any extra skeletal fixation de-
ices. We have also found that these internal devices
re more stable compared with the wires that stretch
ff the maxilla attached to the external devices. Thus,
uring the period of consolidation the maxilla main-
ains stability better because the internal devices act
ore like rigid fixation.
The evolution of submerged submucosal devices

as allowed the patient to have advancement of the
axilla with the devices buried under the mucosa

ntraorally.6-9 The access to the distraction activation
od is next to the molar and bicuspid teeth (Figs
A,B).
The concept, once again, is similar to the palatal

xpansion devices we use to surgically widen the
axilla with their screw on the hard palate. Just like

he external devices, maxillary distraction devices
hen can be either anchored to the bone or to the
eeth.

The greatest disadvantage of these internal devices
s that most of these internal distraction devices are
nidirectional and cannot be manipulated to move
he maxilla in 3 dimensions. Thus, if the treatment
oal is to establish a final occlusion with 1 surgery,
hen these devices are not the answer; that is, unless

straightforward movement is all that is needed.
owever, because we are using these distractors for a

taging surgery, the final outcome will be the same: a
unctional and esthetic and stable result. Remember,
ith careful planning of the vector of movement,
rebending the distractors on 3 dimensional models
Figs 3A,B), and orthodontic presurgical set up, a very
redictable movement can be achieved, even a final
cclusion in the adult patient.
The patient born with cleft lip and palate is faced
ith a lifetime of surgical interventions to correct this

keletal facial deformity. Often we pay the price of
eficient maxillary skeletal growth in lieu of having a
losed lip, hard palate, and functioning soft palate as
n infant. Previously, we have presented our long-
erm follow up results on 31 patients with cleft lip

nd palate after alveolar bone grafting. These patients
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ere all followed to skeletal maturity. The patients
ere found to have a 75% chance to develop maxil-

ary anterior-posterior as well as vertical deficiency.
hese results were based upon strict analysis of stan-
ard cephalometric values.
Of those patients, only 50% needed to have orthog-

athic correction of the skeletal deficiency. The re-
ainder had been masked with compensated orth-

dontic manipulation or prosthetic rehabilitation
Abstract ACOMS 2004).

IGURE 1. Patient with RED device in place during active distrac-
ion period.

tephanie Joy Drew. Maxillary Distraction Osteogenesis. J Oral
axillofac Surg 2008.

IGURE 2. A and B, Intraoperative and postoperative position of d
n the mouth.
tephanie Joy Drew. Maxillary Distraction Osteogenesis. J Oral Maxillo
Distraction osteogenesis should be considered in
left patients when these maxillary deficiencies are so
evere (Figs 4A,B) that standard corrective jaw sur-
ery will only be fraught with higher risk of instability
nd relapse.4,5,9-12 Standard jaw surgery may commit
he patient to possible further unpredictable surgical
nterventions. Deciding which cleft patients should
e candidates for distraction then should be done on
n individual basis. How far the maxilla needs to be
dvanced, the age of the patient, and the amount of
car tissue present, including the presence of a velo-
haryngeal flap, are all factors to consider when de-
iding upon using a distraction device.
Our protocol for using distraction has evolved over

he past 15 years. At this time, it is our opinion that by
he time the child is 12 to 13 years old with a signif-
cant cleft-related maxillary deficiency of greater than
0 mm regardless of mandibular position at that time,
istraction should be considered to advance the max-

lla. This advancement will provide a base for the soft
issues of the nose and midface and balance the skel-
ton, provide a more functional occlusion, improve
peech (notwithstanding velopharyngeal incompe-
ence and potential need for pharyngeal flap surgery)
nd most importantly, help these children into a bet-
er psychosocial atmosphere. As stated previously, in
he growing cleft patient, we are using distraction as
staging surgery. One could compare this concept to

he use of surgically assisted palatal expansion, where
ransverse skeletal width is achieved before advance-
ent to increase stability of the surgical result of

tandard corrective jaw surgery. Therefore, at the end
f the distraction advancement any skeletal width
eficiency issues are addressed with expansion.
In the adult cleft patient population we have been

sing distraction as well to advance the maxilla in a

on rod during the period of active distraction. The screw is hidden
istracti
fac Surg 2008.
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taged fashion when the deficiency is greater than 12
m. Otherwise, standard orthognathic surgical pro-

ocols have been followed. We are using this device
o not only grow the maxillary bone, but also to tissue
xpand as well for the maxilla to maintain stability. A
nal occlusion may need to be established via Le Fort
at the time of distractor removal. Once again, if there
re width deficiency issues, they are also addressed
nce we have achieved skeletal stability at the time of
istractor removal.

FIGURE 3. A and B, CT-based models used to preben

tephanie Joy Drew. Maxillary Distraction Osteogenesis. J Oral M

FIGURE 4. Patient with cleft lip and palate at 11
tephanie Joy Drew. Maxillary Distraction Osteogenesis. J Oral Maxillo
Our distraction technique is as follows:
In the adult and/or child with adult dentition, all

ental compensations are removed prior to distrac-
ion and a surgical wire is placed. If there is to be
idening after distraction is consolidated then a pal-

tal expander is to be placed before distraction. This
s especially helpful in the cleft patient to maintain
ranspalatal stability. Oftentimes the areas of grafted
one are thin in the adult population and may not
ffer good transpalatal stability.

distraction devices and plan the vectors of movement.

fac Surg 2008.

ld with significant maxillary deficiency of 14 mm.
d the
years o
fac Surg 2008.


