CASE REPORT ATVU-DU

Orthodontic treatment for a patient with
a unilateral cleft lip and palate and congenitally
missing maxillary lateral incisors and left second

premolar
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Treatment of a patient with a cleft lip and palate can be challenging. A woman, aged 26 years 8 months, was
referred for orthodontic evaluation of her anterior crossbite. She was unhappy with the unesthetic appearance
of her maxillary anterior teeth, which were behind her mandibular anterior teeth. She had a unilateral cleft lip and
palate and had received primary lip repair and palatoplasty when she was younger, as well as rhinoplasty and
a secondary lip repair when she was 15. At the pretreatement evaluation, she had a concave profile with an over-
jetof —9 mm, a Wits appraisal of —3.8 mm, and a transposed ectopic maxillary right canine. She was treated with
orthodontic treatment alone, without orthognathic surgery. The posttreatment records 9 years later showed ex-
cellent results with good occlusion, facial balance and harmony, and long-term stability. (Am J Orthod

Dentofacial Orthop 2012;141:363-73)

lefts of the lip and palate occur in about 1 in 700

live births in the United States and are the fourth

most common craniofacial birth defect. Com-
pared with the incidence rate reported from other coun-
tries, the frequency of all forms of clefts is somewhat
higher in Asian people than in other races." Not only
does the incidence vary between different races, but
also the prevalence of cleft type varies by sex. Clefts
are caused by failure of fusion between the medial nasal
process and the maxillary process, or between the palatal
processes. These failures are the combined result of ge-
netic and environmental factors.” In cleft patients, den-
tal abnormalities such as hypodontia, malformation, and
abnormal eruption pattern occur frequently.®”
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The high prevalence of congenitally missing maxil-
lary lateral incisors is due to a deficiency in the blood
supply near the cleft, either congenitally or as a result
of surgery,® or a deficiency in the mesenchymal support
to the maxillary lateral incisor near the cleft.* Because
a deficiency of the mesenchyme can lead to insufficient
mesenchymal support to the bud of the maxillary lateral
incisor, cleft patients with a severe deficiency of
mesenchymal mass could have congenitally missing
maxillary lateral incisors.'°

Timing and sequencing of orthodontic care for cleft
patients can be divided into developmental periods,
which are defined by age and dental development and
should be considered as time frames in which to accom-
plish specific objectives.

The purpose of this article is to report the treatment
of a woman who had a unilateral cleft lip and palate plus
congenitally missing maxillary lateral incisors and a left
second premolar. The patient was treated with ortho-
dontics alone; no orthognathic surgery was performed.

DIAGNOSIS AND ETIOLOGY

A Japanese woman, aged 26 years 8 months, was re-
ferred to an orthodontist for evaluation of her anterior
crossbite. Her chief complaint was the unesthetic ap-
pearance of her maxillary anterior teeth, which were be-
hind her mandibular anterior teeth. She had a unilateral
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Fig 1. Pretreatment facial and intraoral photographs.

cleft lip and palate. She had received primary lip repair
and palatoplasty, but she could not remember when
her operation had been performed. She also had a history
of rhinoplasty and a secondary lip repair when she was
15. The patient had a mesofacial and concave profile
with a retrusive upper lip and maxilla. Her frontal facial
photograph and posteroanterior cephalogram showed
a flat alar base and a deviated nasal septum without fa-
cial asymmetry (Figs 1-3).

She was congenitally missing her maxillary lateral in-
cisors and a left second premolar. The maxillary arch
constriction was due to the unilateral cleft lip and palate.
She also had severe crowding in the maxillary arch with
anterior and posterior crossbites, and moderate crowd-
ing in the mandibular arch with a severe curve of Spee.
She had a Class 11 molar relationship on both sides
with an overjet of —9 mm and an overbite of 90%.
The maxillary right canine was erupted in an ectopic po-
sition. The maxillary left first premolar was rotated 180°.
Deep caries was present in the maxillary right second
premolar, and secondary caries was developing in the
mandibular right first molar and second molar. The
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maxillary dental midline was deviated to the left by 2
mm relative to the facial midline. 1t was hard to guide
the mandible into centric relation because of the signif-
icant arch-size discrepancies.

Cephalometric analysis indicated a skeletal Class 1I1
relationship (ANB, —4.7°; Wits appraisal, —3.8 mm)
with a normal growth pattern (SN-MP, 35.5°). The max-
illary incisors were slightly proclined (U1 to SN, 109.5°),
and the mandibular incisors showed retroclination
(IMPA, 81.0°) (Fig 3, A; Table).

The panoramic radiograph showed that the crown of
the mandibular left third molar was overlapping the dis-
tal root of the mandibular left second molar. The ectopic
canine had a transposed root with the maxillary right
first premolar (Fig 3, C).

TREATMENT OBJECTIVES AND ALTERNATIVES

The treatment objectives were to obtain normal over-
jet and overbite, establish a Class 1 canine relationship,
maintain a Class 11 molar relationship, correct the midline
shift, relieve the crowding in both arches, and level the
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Fig 2. Pretreatment dental casts.

curve of Spee. In addition to better occlusion, improve-
ment of the patient’s profile was also crucial. Careful
observation of the maxilla was required during treat-
ment because she had had surgical lip repair and palatal
closure.

To accomplish these objectives, forward movement
of the premaxilla was planned, followed by lateral ex-
pansion of the buccal dentition. 1t was expected that
her facial profile would improve after these treatments.
Lip and nose revisions were also considered. 1t was
presumed that the labial and lateral expansions would
enlarge the maxillary left alveolar cleft, so a secondary
bone graft was considered to close these clefts at an ap-
propriate stage, but the patient declined the procedure.
A conventional fixed prosthesis or a dental implant was
planned for the missing tooth after the orthodontic
treatment.

As a treatment alternative, orthognathic surgery
without intensive maxillary arch expansion was consid-
ered. This plan would correct the crossbite and improve
the facial profile. Using conventional orthognathic sur-
gery techniques for patients with severe maxillary hypo-
plasia, surgeons would advance the maxilla as much as
possible in the presence of the scar tissues from the lip
and palate repairs. The remaining skeletal discrepancy
would be corrected with a mandibular setback. Essen-
tially, this would be a surgical camouflage of the inability
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to correct the underlying maxillary hypoplasia predict-
ably. Additionally, the velopharyngeal mechanism could
be compromised by maxillary advancement, especially if
a pharyngeal flap was used to improve speech.

Details of these alternatives were presented to the pa-
tient; however, she declined the surgery. Because of this,
we decided on orthodontic treatment alone. We ex-
pected that expansion of the maxillary arch at her age
would help to correct the posterior crossbite mostly by
buccal tipping. Opening the space for the maxillary left
lateral incisor would be helpful to expand the premaxilla.
We planned to consider orthognathic surgery later, if the
results of orthodontic treatment were not acceptable.

TREATMENT PROGRESS

Before orthodontic treatment, the patient was re-
ferred to a specialist for a restorative dentistry consulta-
tion including advice on how to treat the maxillary left
lateral incisor. Also, she was referred to a specialist for
evaluation of her existing periodontal conditions, which
included the alveolar cleft area. This region showed thin
attached gingivae labial to the maxillary right canine and
the mandibular anterior teeth, as well as an unesethetic
gingival contour of the maxillary central incisors. She
was referred to an oral surgeon to evaluate her third
molars.
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Fig 3. Pretreatment radiographs: A, lateral cephalogram; B, posteroanterior cephalogram; C, pano-
ramic radiograph; D, occlusal radiograph. The ectopic maxillary right canine had a transposed root

with the maxillary right first premolar.

Because of the positioning of the mandibular left
third molar and the involvement of the distal root of
the second molar, the oral surgeon recommended ex-
traction of the latter. The mandibular left third molar
could not be extracted because of its proximity to the in-
ferior alveolar nerve. The mandibular right third molar
and left second molar were extracted to upright the pos-
terior teeth with multi-loop edgewise archwire ther-
apy.'"'? The patient declined to have the maxillary
third molars extracted.

A Porter-type slow expansion appliance was used to
expand the maxillary arch laterally with a jumping plate
on the mandibular arch. After carefully observing the
response of the maxilla, full fixed 0.022-in tip-edge
appliances (TP Orthodontics, LaPorte, Ind) were placed
in the maxillary arch after 1 month of expansion. To
prevent proclination of the mandibular anterior teeth,
the fixed appliances were not placed on the mandibular
arch until the anterior crossbite had been corrected. To
correct the anterior crossbite, 0.016-in Australian
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Table. Cephalometric measurements

Japanese 9 years
Measurement norm  Pretreatment Posttreatment posttreatment
SNA (°) 82.3 74.8 76.0 73.7
SNB (°) 78.9 79.5 77.5 77.1
ANB (°) 3.4 —4.7 —1.5 —-3.4
Wits (mm) 0.0 —3.8 —1.4 —2.8
SN-MP (°) 40.2 35.5 38.0 37.0
FH-MP (°) 28.8 26.6 29.0 27.8
LFH (ANS-Me/ 55.0 55.0 58.0 57.0

N-Me) (%)

U1 to SN (°) 104.5 109.5 121.0 121.0
U1 to NA (°) 22.0 35.0 471 47.6
IMPA (°) 96.3 81.0 82.5 80.0
L1 toNB (°) 25.0 15.0 14.9 12.2
U1/L1 () 124.1 134.0 121.1 123.5
Upper lip (mm) 1.2 —5.8 —2.4 —4.1
Lower lip (mm) 2.0 —0.8 —2.0 —2.0

archwires with active omega loops and an open-coil
spring were used for 3 months. The ectopic canine
had a transposed root with the maxillary right first
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Fig 4. Intraoral maxillary occlusal photographs during treatment. Premaxillary segment has been gradually
expanded, and the maxillary right first premolar was substituted for the lateral incisor. A Porter-type slow ex-
pansion appliance was used to expand the maxillary arch bilaterally. After carefully observing the response
of the maxilla, full fixed appliances were placed in the maxillary arch to continue the expansion.

premolar. To reduce the treatment time and prevent
additional root resorption of the canine, the maxillary
right first premolar was substituted as a lateral incisor.
Six months after beginning orthodontic treatment,
0.022-in tip-edge appliances were placed in the man-
dibular arch.

During the fmishing stage, multi-loop edgewise
archwires and Class 111 diagonal and up-and-down elas-
tics were used to correct the dental midline and Class 111
canine relationship on the right side. At the detailing
stage, the lingual surface of the maxillary right first pre-
molar was reduced to establish a balanced occlusion.
Also, recontouring of the prominent buccal ridge or a ve-
neer was recommended for the premolar after orthodon-
tic treatment. At this stage, the patient was referred to
a restorative dentist to evaluate the space for the missing
tooth (Fig 4).

Active treatment time was 25 months. After treat-
ment, a pontic was fabricated and attached to the adja-
cent teeth. Because of the patient’s high caries tendency
and future restorations, maxillary and mandibular Essix
retainers were delivered instead of fixed retainers. The
patient was instructed to wear them 24 hours per day
for 1 year and then at night only after 1 year. Recall visits
for retainer checks occurred at 1, 3, and 6 months during
the first year. To ensure continued satisfactory posttreat-
ment alignment of the mandibular and maxillary ante-
rior dentitions, the use of fixed or removable retainers
was recommended indefinitely.'? At the end of the
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orthodontic treatment, the patient was referred to her
general dentist for restorative treatment and to a peri-
odontist to correct the gingival margin discrepancies.
Also, she was advised to visit an oral surgeon every 6
months for evaluation of the maxillary right and left
third molars, and the mandibular left third molar.

TREATMENT RESULTS

The posttreatment records showed that the treatment
objectives were achieved (Figs 5-8). The facial
photographs showed improved profile esthetics (Fig 5).
(Class 1 canine and Class 11 molar relationships were es-
tablished with a canine-protected occlusion. The maxil-
lary intercanine width was significantly increased in the
premaxillary region (before, after, and 6-year retention
amounts were 23.26, 33.73, and 33.56 mm, respec-
tively). The maxillary intermolar width was increased
(before, after, and 6-year retention amounts were
28.25, 32.35, and 32.28 mm, respectively). The dental
midlines were aligned with the facial midline, ideal over-
bite and overjet were achieved, and the curve of Spee
was successfully leveled. The maxillary right central inci-
sor needed more labial root torque after treatment, but it
showed improvement at the 6-year follow-up (Fig 9).

The posttreatment lateral cephalometric analysis and
superimposition showed significant skeletal changes
with forward movement of the maxilla (ANB, —1.5°,
Wits appraisal, — 1.4 mm) and an increase in the mandib-
ular plane angle (SN-MP, 38.0°). Proclination of the
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Fig 5. Posttreatment facial and intraoral photographs with a resin-bonded bridge.

incisors (U1 to SN, 121.0°) was also observed primarily in
the maxillary incisors; this helped to correct the anterior
crossbite. The inclination of the mandibular incisors was
stable (IMPA, 82.5°) (Fig 7, A; Table). A posttreatment
panoramic radiograph showed proper spacing and ac-
ceptable root parallelism for a potential future implant,
with no signs of bone or root resorption (Fig 7, C). The
patient’s facial profile, especially her midface, was im-
proved. Furthermore, the esthetic plane was improved
primarily by decreasing the nasolabial angle (Fig 8). At
the 6-year and 9-year follow-ups, the patient had a sta-
ble occlusion, with the results of the orthodontic treat-
ment maintained (Figs 9 and 10). The radiographic
examination showed fairly stable results (Fig 11).

DISCUSSION

Dental abnormalities are common in children with or-
ofacial clefts. When compared with children without
clefts, children with clefts often have abnormal numbers,
sizes, and shapes of teeth. More often, at least 1 tooth is
missing,>'*"'® or the sizes of the teeth are significantly

March 2012 e Vol 141 e Issue 3

reduced.? The incidence of morphologic irregularities is
higher for all teeth, and the teeth on both sides of the cleft
are often affected by enamel hypoplasia.'’

Treatment of the residual alveolar defect in patients
with cleft lip and palate generally requires bone graft-
ing.'® 1f a bone graft is placed before the eruption of
teeth adjacent to the cleft, it will improve the periodontal
support of those teeth. Secondary or delayed alveolar
bone grafting can be performed after primary lip re-
pair.'®?° If a bone graft is done after the eruption of
the canine, the bone will not improve the crestal
height of support and resorb quickly to its original level.

Controversies concerning alveolar bone grafting re-
quire a rational and evidence-based approach. These
controversies relate to the timing of the alveolar bone
graft, the sequencing of orthodontic treatment to cor-
rect a transverse discrepancy with palatal expansion,
and the sites and types of bone for the graft.”"??
Permanent canine root formation generally occurs
between the ages of 8 and 11 years. Rarely is the graft
placed before this time, although occasionally it can be
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Fig 6. Posttreatment dental casts.

placed at an earlier age to improve the prognosis of
a lateral incisor.

Once teeth have erupted into the cleft site, their
periodontal support will not improve without a bone
graft. Instead, the height of the crest of the alveolar
bone resorbs to its original level. For this reason, per-
forming the graft before the eruption of the permanent
canine is recommended. If the lateral incisor is on the
distal side of the cleft, the graft should be placed ear-
lier. Results from primary bone grafting indicate an ad-
verse effect on maxillary development, but, because
maxillary growth is almost completed by 10 years of
age, a secondary alveolar bone graft at this age should
have a minimal, if any, effect on subsequent facial
growth and development.

Alignment of the incisors adjacent to the cleft, which
typically are rotated or tipped, is limited by the alveolar
bone into which the roots of the teeth can be moved. If
appliances have been placed preoperatively, orthodontic
tooth movement should be delayed until 3 to 6 weeks af-
ter the bone graft. Early movement of the roots into
grafted bone appears clinically to consolidate the alveo-
lar bone and to improve crestal alveolar height. If the lat-
eral incisors are malformed or absent, especially in
patients with bilateral clefts, the canine is encouraged
to erupt adjacent to the central incisors. Closing the
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edentulous space is an advantage, thus avoiding the
need for a prosthetic replacement of the absent lateral
incisors. However, canine substitution needs to be con-
sidered in the context of the occlusion, the crown mor-
phology, and the need for orthognathic surgery.

There isn’t a consensus among dental clinicians
about the treatment of dental transposition. If the trans-
posed teeth are in the mandible, the lateral incisor will
usually be extracted or an attempt will be made to align
the teeth in their transposed configuration,”>”*> but
when maxillary canine and lateral incisor are
transposed, correction is recommended for esthetic
reasons.”® In the case of the maxillary canine and first
premolar, they can be maintained with the only potential
issue being interferences from the palatal cusp of the
premolar which should be minimized. Adjustment of
the palatal cusp will typically require less treatment
time than other options.”” %

In our patient, the deep mandibular curve of Spee
was leveled by uprighting and tipping the posterior teeth
back by using a multi-loop edgewise archwire with Class
111 elastics. The extrusion of the premolars and molars re-
sulted in an increased mandibular plane, a compatible
cant of the maxillary and mandibular occlusal planes,
and downward and backward rotation of the mandible,
which helped to correct the Class 111 skeletal relationship.

March 2012 e Vol 141 e Issue 3
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Fig 7. Posttreatment radiographs: A, lateral cephalogram; B, posteroanterior cephalogram; C, pano-
ramic radiograph; D, occlusal radiograph. The posttreatment panoramic radiograph showed proper
space opening and acceptable root parallelism for a potential future implant, with no signs of bone

or root resorption.

The cephalometric analysis and prediction tracings
provide further information for deciding whether a pa-
tient can be treated by orthodontics alone, or by ortho-
dontics and an orthognathic surgical procedure. If the
skeletal discrepancy is mild and esthetic concerns are
minimal, dental compensation by orthodontic treatment
alone might be recommended. A change in axial inclina-
tion of the teeth can camouflage the skeletal relationship
adequately. However, one should be cautious in a grow-
ing patient, because he or she might outgrow the dental
correction so that ultimately skeletal surgery would be
indicated. The preoperative phase of orthodontic treat-
ment requires decompensation of the dentition so that
the maxillary and mandibular teeth are placed in their
correct relationships relative to the underlying skeletal
bases. If orthodontic therapy has achieved the ideal rela-
tionship of the teeth to the maxillary and mandibular
skeletal bases, surgical movements will cause the
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dentition and the maxilla and the mandible to be opti-
mally related.

In young children, the benefit of distraction osteo-
genesis in a hypoplastic maxilla lies in a more gentle
skeletal advancement with corticotomy cuts instead of
a down-fracture of the maxilla. The orthodontist also
can monitor for hypernasal speech that could occur
with advancement of maxilla. Because the nasomaxillary
complex is advanced slowly, at a millimeter per day,
speech can be evaluated at intervals as advancement
proceeds and adaptation of the velopharyngeal mecha-
nism occurs.

The timing and sequencing of treatment require
close collaboration among the team. The decision to de-
lay surgical orthodontic treatment until growth is stabi-
lized might be sound but not always in the patient’s best
interest, especially when psychosocial development is af-
fected. In some instances, skeletal surgery could be
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Fig 8. Cephalometric superimposition: black line, pretreatment; red line, posttreatment.
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Fig 9. Six-year posttreatment facial and intraoral photographs.
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Fig 11. Nine-year posttreatment cone-beam computed tomography images: A, lateral maximum inten-
sity projection image; B, curved planar reconstruction image; C, multiplanar reconstruction image.

indicated before growth is completed, knowing that an-
other procedure might be necessary if the patient out-
grows the correction. As a general rule, skeletal surgery,
orthodontic intervention, and final prosthetic rehabilita-
tion should be completed before final soft-tissue

revisions such as a rhinoplasty. The outcomes of soft-
tissue surgical revisions, combined with osteotomies for
the mobilization of the maxilla and the mandible, are of-
ten unpredictable until the skeletal discrepancy has been
treated.

March 2012 e Vol 141 e Issue 3 American Journal of Orthodontics and Dentofacial Orthopedics
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CONCLUSIONS

This patient’s treatment was unconventional, but it

was successful in significantly improving her masticatory
function and smile, along with favorable dental and fa-
cial results. Although the appearance of the substituted
maxillary right first premolar for the lateral incisor was
not ideal, the generalized esthetics and function were
significantly improved without surgery, and it was stable
9 years after appliance removal.
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