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ABSTRACT

Only competent centres are able to provide the full range of multi-disciplinary
specialized therapies that cleft lip and palate rehabilitation requires. Despite
some detail differences in conducting treatment, the agreed centres produced
consensual treatment philosophy and observe equivalent therapeutic schemes.
These sequences, to which orthodontics invariably contributes, are designed to
favour the normal outcome of facial development and functions.

Beginning early in mixed dentition, orthodontic rehabilitation is designed to
afford patients good dental occlusion through orthopaedic and orthodontic
therapies. At the end of the growth period, orthodontics prepares for eventual
final surgical and prosthetic repair.

We avoid extraction of permanent teeth as an adjunct to treatment because
it has deleterious effect on final skeletal harmony. We prefer basic appliances
for mechanical therapy, and after completion of active treatment, a prolonged
retention. A trained orthodontist is able to complete the orthopaedic and
orthodontic stages in cleft lip and palate repair if he fully understands and
follows the general cleft lip and palate treatment scheme and effectively
communicates with the competent rehabilitation team.

KEYWORDS

Cleft lip and palate,

Orthopedic treatment,

Orthodontic treatment,

Therapeutic stages.

Address for correspondence:

O. WEISSENBACH
Center for competent treatment of
Labio-maxillo-palatal clefts.
CHU of Nancy, Central Hospital
29 avenue du Mal. De Lattre de Tassigny,
54000 Nancy, France
olivier.weissenbach@freee.frArticle available at http://www.jdao-journal.org or http://dx.doi.org/10.1051/odfen/2011307

http://www.jdao-journal.org
http://dx.doi.org/10.1051/odfen/2011307


1 – INTRODUCTION

Encumbered by many sequellae,
the correction of cleft lip and palate
(CLP) requires a multi-disciplinary
treatment approach continued over a
long period of time. Even though most
orthodontists have scant experience
in this type of collective therapy, some
of them may be asked to use techni-
ques with they are not familar to care
for CLP patients.

The number of surgical interven-
tions, the age at which they take
place, and the choice of techniques
define protocols that are usually the
exclusive domain of teaching or surgi-
cal institutions14, a situation that may
contribute to the hesitation orthodon-
tists may express.

Orthodontists may also be dis-
turbed by the great variety of ap-
proaches to CLP treatment that
different competent centers adopt, at
a time when science, especially the
medical branch, is vigorously striving
to make all therapy evidence based.

How should orthodontists take up
their places as members of a CLP
treatment team? How much time and
effort will they have to devote to this
collaboration? These are the questions
we propose to answer in this article by
stipulating the time demanded and the
techniques required for performing
the orthodontic component of the
dento-facial rehabilitation the patient
seek.

2 – A BROAD SCHEDULE OF CLP INTERVENTION

In order to help readers to under-
stand the chronology of the therapeu-
tic steps needed for CLP treatment,
we shall present an outline of the
gamut of procedures that identifies all
the phases and intervention times
(table 1) taking the indispensable
biological principles that encourage
normal facial growth, and well func-

tioning ventilation, mastication, and
phonation in account. This schedule
will, we believe, help readers gain a
good understanding of the objectives,
the techniques, and the chronology of
the successive phases of therapy
without going into details about parti-
cular techniques that may be specific
to individual treatment centers.

3 – INITIAL MORPHO-FACIAL REHABILITATION

A critical first surgical step is closing
the soft palate gap, rehabilitating the
labial and nasal defects, and bringing
the edges of the osseous hard palate
cleft closer together. Because semi-
closure does not stimulate formation
of the missing bone, caregivers must
find other means of re-establishing

function and promoting facial growth.
The modalities of installing a graft are
still in question. What type should it
be? When should it be placed? Today,
most treatment teams agree that
repair of the cleft should be early and
global. In their protocol for a single
surgical procedure Stricker et al.13 and
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Simon et al.12 suggested that sur-
geons should use a periosteal tibial
graft placed lengthwise to cover the
alveolar crest as well as the palate in
order to take advantage of the osteo-
genic capacities of the periosteum. To
do so they propose the construction of
a bone bridge to establish continuity
between the fragments. In this proto-
col, after a stage of early orthopedic
treatment with a fixed ‘‘Latham’’ type
appliance whose goal is to align the
fragments correctly, surgeons may at
the same time also perform a gingivo-
periosteoplasy. With this therapeutic
approach surgeons can repair the
nose using only nasal tissue, backing
up the external mucosa with the

abundant and resistant palatal mucosa
and repairing the oral area without
using palatal fibro-mucosa, thus avoid-
ing the possibility of scar tissue
eventually interfering with maxillary
expansion12.

Talmant and Lumineau14 recom-
mend this surgical algorithm: after
closure of the soft palate, correction
of the labio-nasal base at 6 months,
closure of the hard palate at 18
months, repositioning of the frag-
ments with a quad helix after patients
reach 3 and a half years of age, before
performing a gingivo-periostoplasty
with an iliac bone graft on 4 to 5
year-old patients.

Therapeutic stage Objective Method Timing

1. Pre-operative - Diagnosis • Information -> Prenatal

2. Initial morpho-functional

rehabilitation

- Restore a morphology fa-

vorable to proper func-

tioning

• Cheı̈lo-urano-staphylorraphic

reconstruction

• Potential morphogenetic graft

(early periosteal or later oss-

eous)

-> From 6 months to 5

years

3. Orthophonic

rehabilitation

- Enhance articulate utter-

ance

• Orthophonics

• Pharyngoplasty (if necessary)

-> From 2 years

-> Before 6 years

4. Orthodontic

rehabilitation

- Surgical and orthodontic

(as needed for residual

morphological defects)

• Dento-maxillary orthopedics

• Orthodontics -> End of growth period

5. Management of

eventual sequellae

- Surgical and orthodontic

(as needed for residual

morphological defects)

• Secondary bone graft

• Pre-surgical orthodontic

• orthognathic surgery,

-> End of growth period

6. Dental

rehabilitation

- Esthetic and functional

repair of masticatory sys-

tem

• Periodontics,

• Eventual pre-prosthetic

orthodontics

-> End of growth period

7. Esthetic

rehabilitation

- Ultimate corrections to

establish facial harmony

• Esthetic nasal and lip surgery, -> Growth completed

Table 1
CLP rehabilitation stages schedule.
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Other teams suggest secondary
bone graft placement at a relatively
early teething stage, that is during erup-
tion of permanent teeth, concomitant
with orthodontic treatment. According to
proponents of this view4,5, early bone
grafts facilitate migration of permanent
canine teeth through them and stabilize
teeth adjacent to the cleft. But this notion
seems less sound when the conditions
of the graft survival depend on the
frequent agenesis of upper lateral inci-
sors and on the ability of the canine to
drift through the graft are considered 9.

A retrospective study conducted in
the three treatment centers with dif-
ferent surgical protocols3 showed that
9 and 12 year-old patients had similar
inter-arch relationships. The authors
concluded that neither postponing clo-
sure of the palate nor undertaking early
orthopedic treatment conferred any
long-term benefits.

But the early osteotomies of the
pre-maxilla that one of the centers
performed seemed to cause less
favorable inter-arch relationships.

4 – DENTO-FACIAL ORTHOPEDICS

Most of the problems that cleft
palate patients experience in their
mixed dentitions are not directly re-
lated to the cleft itself but are asso-
ciated with the early surgery. Even
though this procedure may have pro-
vided notable improvements the lip
closure might have caused pressures
that limited forward maxillary growth
and closure of the palatal cleft might
have constricted the transverse width
of upper canine and premolar sectors.
Of course these early surgical inter-
ventions are fully justified by the
esthetic and functional benefits they
confer but their unacceptable side
effects make dentofacial orthopedic
and orthodontic treatment in the
mixed dentition an important compo-
nent of the rehabilitation of CLP
patients.

Orthodontic management of CLP
patients, which had not previously
been indicated, becomes imperative
when upper incisors erupt10 because
these teeth frequently enter the arch
rotated, lingually inclined, or in lingual
cross bite.

Cross bites of the buccal teeth are
also not uncommon because of the
cleft’s interference with normal trans-
verse growth. The first step of ortho-
dontic therapy is correction of these
posterior discrepancies.

CLP patients usually suffer two post-
operative anatomical complications.
First, the morpho-functional surgical
rehabilitation leaves palatal mucosal
adhesions, and secondly treated pa-
tients do not have the normal medial
palatal suture, leaving them with pa-
lates narrower than normal.

Because of the absence of the mid-
line suture, rapid palatal expansion is
not indicated and orthodontists use
quad helix appliances instead10. But
even this slower expansion procedure
may provoke enough palatal mucosal
tension to reveal or enlarge pre-existing
fistulas that maxillo-facial surgeons
must correct in a secondary interven-
tion8.

Another objective of orthopedic
treatment for CLP patients is to
correct retruded maxillas as much as
possible. The primary means ortho-
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dontists have available for this enter-
prise include Delaire type extra-oral
protraction masks and fixed appli-
ances capable of operating Class III
mechanics. Today, orthodontists pre-
fer to use the intra-oral Class III
mechanics approach because it does
not provoke the counter clockwise
rotation sometimes caused by face-
mask therapy1. Another advantage of
this full-banded therapy is its capacity
to align incisor teeth, to control torque,
and to correct the palatal inclination of
upper incisor teeth that has caused
anterior cross bite.

Soon more orthodontists will be
using mini-plates anchored in bone
as an anchorage source for deriving
force to correct retruded maxillas
instead of teeth in the dental arch.
Baek et al.2 used implanted plates
instead of traditional tooth-borne an-
chorage to treat 3 cleft palate patients,
noting that this procedure eliminated
the extrusion of anchorage teeth and
caused a minimum of other unwanted
side effects such as posterior man-
dibular rotation and opening of the
occlusion.

5 – ORTHODONTICS

When the permanent dentition is
fully in place, the primary objective for
orthodontists is to correct antero-pos-
terior and transverse occlusal relation-
ships between the two dental arches of
CLP patients with a full-banded and
bonded appliance without removing
any permanent teeth in order to obtain
the fullest arch form that will lend
needed support to their lips.

Working in collaboration with max-
illo-facial surgeons, orthodontists will
at this time bring any unerupted or
impacted permanent teeth into their
proper arch positions. During the full
period of full appliance treatment,
orthodontists must insist that CLP
patients maintain scrupulously good
oral hygiene, assisted by prophylaxis
when indicated, because studies have
shown the prevalence of decay is
higher for them than it is for control
groups5.

Cleft palate patients frequently have
congenitally absent teeth, especially

upper lateral incisors, and occasionally
a doubling of these teeth, one on each
side of the cleft. In fact 40 % of CLP
patients are missing maxillary lateral
incisors, usually on the side of the
cleft1,7,14. So when orthodontists are
establishing their treatment plans for
these children they should make a
careful assessment of residual spaces
in the dental arch to determine if the
child has missing or doubled maxillary
lateral incisors. Extractions of these
teeth, or of unneeded supernumer-
aries, should be delayed as long as
possible because in erupting they
bring with them precious alveolar
bone.

When an upper lateral is absent or
severely undersized, orthodontists
have to decide whether to close the
space by moving the canine into the
lateral region and mesialize the buccal
segment or to maintain the space for
an eventual implant or bridge, thus
leaving posterior teeth in normal
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occlusion. As is the case for all
instances of congenitally absent teeth,
there is no ideal solution. If treatment
teams decide to preserve the space,
as most do today, they will be
increasing the width of the premaxilla
needed for the permeability and the
nasal ventilation that are indispensable
elements of maintenance of trans-
verse dimension15,16. But if they close
the space they increase the risk of
development of a retruded maxilla that
will complicate orthodontic treatment
and make the need more likely for
orthognathic surgery at the end of the
growth period. So closing spaces left
by congenitally absent maxillary lateral
incisors should be reserved only for

patients whose dentitions are se-
verely crowded. Because we believe
that in most cases missing laterals
should be replaced prosthetically or
with implants, we form our orthodon-
tic treatment plans to take this princi-
ple into account.

Retention for treated CLP patients
is critical. Unless it is continued for the
long term, relapse is likely1. We
recommend the use of fixed, bonded
anterior retainers that run from a tooth
on one side of the former cleft to a
tooth on the other side in association
with a removable night time retainer
or a permanent one designed to
maintain the expanded transverse
dimension.

6 – REHABILITATION OF SEQUELLAE OF CLEFTS

If the initial intervention of the treat-
ment team has worked out as planned,
only one of ten CLP patients will later
require orthognathic surgery11. The
residual problems that they will have
will be primarily maxillary and mandib-
ular skeletal discrepancies and esthetic
facial deficiencies that can be corrected
surgically and/or orthodontically after
the growth period has ended.

The anterior teeth of patients whose
face is characterized by a major growth
differential between maxilla and mand-
ible are more likely to suffer relapse into
cross bite than those of patients whose
jaw growth is relatively harmonious4.
This complication does not necessarily
result from excessive mandibular
growth but is more frequently caused
by a sagittal maxillary deficit caused by

the braking action of scar tissue asso-
ciated with surgical reconstruction of
the upper lip4.

The quality of the initial morpho-
functional rehabilitation is crucial. An
exhaustive study conducted in differ-
ent qualified treatment centers3,6 has
shown that the rate of eventual
orthognathic surgery varies from team
to team.

Sometimes surgeons need to install
a later secondary facial graft to create
a pseudo-osteoarthritic formation in
the premaxilla as an indispensable
pre-condition for an osteotomy9. The
timing for orthognathic surgery is
particularly important. Before operat-
ing, surgeons must ascertain that the
patient’s growth curve of osseous
maturity has been reached, which
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may be attained by girls at the age of
16. But the end of facial growth never
occurs in boys before the age of 19.

As in all orthognathic surgery, the
operative objective in CLP interven-
tions is to place both dental arches in
correct positions and in correct rela-
tionship with each other. To assure
achievement of good dento-alveolar
compensations, this surgery should
never be accompanied by extraction
of permanent teeth. And when CLP
patients have thin and tight lips,
maxillary protrusion never develops4.

With these patients, the osteotomy
consists accordingly of maxillary ad-
vancement but in some cases, when,
for example, mandibular prognathism
is present, the surgeon will operate on
both jaws. But sometimes the possi-
bilities of surgical maxillary advance-
ment are limited by the eventual
adverse consequences it might have
on phonation. If the gap in the anterior

cross bite is greater than 8 mm with a
deficit limited to the maxilla, a bimax-
illary surgical intervention will be ne-
cessary even if it is not justified from
an esthetic point of view4. Surgeons
should create a moderate over-correc-
tion of the anterior cross bite in order
to compensate for the effects of an
anticipated relapse.

Post-surgical orthodontic treatment
as in classical surgico-orthodontics
emphasizes achievement of good
inter-cuspidation with the aid of ver-
tical elastics. Once good sagittal re-
lationships have been obtained
dentists can improve gingival crestal
morphology and create conditions
adapted to the prosthetic or implant
replacement of missing teeth with
periodontal surgery. Then surgeons
can begin esthetic reshaping of the
lips and nose, procedures that often
embody the patient’s most highly
desired sites for improvement.

7 – CONCLUSION

Teams caring for CLP patients must
take into account the severity of the
deformities to be corrected and their
stages of development when multi-
disciplinary treatment plans are for-
mulated for rehabilitation of patients’
faces. These programs, of course,
must conform to the rehabilitation
process that surgeons and their co-
workers are the first to implement.

Orthodontists employ standard
techniques in treating these children
that remain relatively independent of
the various surgical protocols that
have been employed and in dealing
with CLP patients confront all the

same biological constraints that they
are accustomed to working under in
their regular daily practices. The ortho-
dontic mechanics needed to treat CLP
patients are few in number and
routine in nature.

All orthodontists who have demon-
strated their understanding of the
general organization of procedures
common to the treatment of clefts,
thanks to their training qualifications
have the competence to undertake
successfully the orthodontic care of
CLP patients. Their contributions earn
a place in ‘‘the grand therapeutic
schedule’’ where the objectives of
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the phases of CLP rehabilitation, the
means for accomplishing them, and
the results anticipated are inscribed.

In this article we have expressed
our belief that orthodontists are im-
portant participants in the team that

undertakes the treatment of CLP
patients, possessing all the knowl-
edge and skills needed for the group’s
essential coordination, cooperation,
and communication.
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