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Case Report

Camouflage Extraction Treatment of Unilateral Cleft Lip
and Palate Patient: 4-year Follow-up
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Cleft lip and palate is one of the most common congenital abnormalities in the dentofacial
region. Orthodontic treatment for adult patients with cleft lip and palate is difficult because
of several factors such as dental anomalies, limitations in tooth movement around the cleft
region, and retention. Here we report a case involving a 20-year-old woman with unilateral
cleft lip and palate who successfully underwent camouflage orthodontic treatment for
skeletal Class II malocclusion accompanied by absence of the maxillary left lateral incisor
(#22) and second premolar (#25). After a 4-year retention phase, the facial profile and
occlusion remained stable, without skeletal or occlusal changes. The findings from this
case suggest that an appropriate orthodontic treatment plan and close monitoring during the
retention phase can facilitate functional occlusion and esthetic improvement of the facial
profile in adult patients with cleft lip and palate.
Key Words: Alveolar bone defect; Camouflage treatment; Cleft lip and palate; Maxillary
lateral incisor; Retention

Introduction

for patients with bony defects, anteroposterior/
transverse discrepancy, and dental anomalies.4 Here

Orofacial cleft is one of the most common con

we report a case involving a 20-year-old woman

genital deformities in the maxillofacial region.

with unilateral cleft lip and palate who successfully

According to a recently published systematic review,

underwent camouflage orthodontic treatment for

the prevalence of this deformity is 0.57-1.57 per

skeletal Class II malocclusion.

1

1000 infants. The prevalence of cleft lip with or
without cleft palate was 9.92 per 10000 infants,
2

similar to the prevalence of orofacial cleft.

In adult cleft lip and palate patients, orthognathic
surgery or distraction osteogenesis are treatment

Case Report

1. Diagnosis and etiology

A 20-year-old woman with left-sided unilateral

3

cleft lip and palate visited our department for

Moreover, orthodontic treatment is inevitable

orthodontic treatment. She had undergone repair

options for the occlusion and facial esthetics.
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Figure 1. Initial intraoral/facial photographs and radiographs.

surgery for the cleft lip at the age of 1 year, followed

central incisors, and mild bilateral lip protrusion

by lip revision surgery at the age of 10 years. The

(Figure 1J, K).

cleft was located between the left central incisor (#21)

On the basis of our examinations and findings,

and canine (#23). The maxillary left lateral incisor

the patient was diagnosed with skeletal Class II div. 2

(#22) and second premolar (#25) were missing,

malocclusion with unilateral cleft lip and palate and

and there was moderate crowding in the maxilla

absence of the maxillary left lateral incisor (#22) and

and severe crowding in the mandible. The patient

second premolar (#25).

exhibited a Class II canine and molar relationship
with enamel hypoplasia on the maxillary and
mandibular anterior teeth (Figure 1A-E).

2. Treatment objectives

The treatment objectives were as follows: main

Scar tissue was found to extend from the upper left

tenance of an acceptable facial profile, resolution of

vermillion border to the nasal floor. The maxillary

the crowding in both arches, and establishment of an

and mandibular dental midlines were deviated by

ideal overjet and overbite with appropriate posterior

2 and 1 mm from the facial midline, respectively.

occlusion.

Although there was mild lip protrusion, the profile
was acceptable (Figure 1F-H).
A panoramic radiograph showed alveolar bone

3. Treatment alternatives

We decided to choose camouflage treatment

loss around the apex of the maxillary left central

considering her acceptable profile. There were two

incisor (#21). In general, her teeth showed relatively

treatment options to restore maxillary left central

short roots (Figure 1I).

incisor (#21) with severe dental caries and missing

On lateral cephalogram, the patient showed mild
skeletal Class II malocclusion, upright maxillary

34

maxillary left lateral incisor (#22).
First, to restore both maxillary left central and
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lateral incisor (#21, 22) by implants or bridge:

extraction. The maxillary right first premolar (#14)

Anterior teeth and canine can be restored at their

was scheduled for extraction in order to achieve

own original positions and esthetics. However

alignment of the maxillary teeth and match the

multiple restorations are needed and width of lateral

dental midline. We planned to insert a miniscrew

incisor space should be obtained, which can take

in the interradicular space between the mandibular

treatment time longer.

right second premolar (#45) and first molar (#46) for

Second, to restore the maxillary left central

correction of the mandibular dental midline. We also

incisor (#21) only and replace canine (#23) and first

found that a lingually erupted ectopic mandibular

premolar (#24) to lateral incisor (#22) and canine

left second premolar (#35) would require extraction

(#23), respectively. Only single restoration is needed

with retraction of the first premolar (#34) for space

in this treatment plan. However anterior and

closure. The end goal of treatment was a Class II

lateral guidance should be reestablished and tooth

molar relationship on both sides, with substitution

reshaping is necessary. After consultation with the

of the maxillary left lateral incisor (#22) and canine

patient, we decided to proceed on the second plan.

(#23) by the canine (#23) and first premolar (#24),

4. Treatment plan

We planned to extract the maxillary left central

incisor (#21) after tooth alignment was complete.

respectively.
5. Treatment progress and results

The maxillary right first premolar (#14), mandi

Because the bone loss showed a distinct outline on

bular left second premolar (#35) and right third molar

panoramic radiograph, which indicated that the

(#48) were extracted before orthodontic treatment.

periodontal status of the tooth was stable. Bone

Subsequently, we bonded resin brackets with .022-

grafting and implantation would be considered after

inch slots (Esther MB, Tomy Inc., Tokyo, Japan) to

Figure 2. Final intraoral/facial photographs and radiographs.
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the maxillary teeth, with .022-inch high-torque
brackets bonded to the lingually upright maxillary
o

right central incisor (#11, bracket torque, 17 ) and
o

lateral incisor (#12, bracket torque, 10 ).

the facial midline (Figure 2F-H).
On a panoramic radiograph, there was no signi
ficant decrease in the root lengths and alveolar bone
levels (Figure 2I). An ideal overjet and overbite were

After 19 months of treatment, space closure on

achieved and the mandibular plane angle (SN to

the right side of the maxilla was achieved. A .019

MP) and occlusal plane were maintained. The lower

×.025-inch stainless steel wire was inserted in the

lip was slightly protruding for a balanced profile in

mandibular arch and the space closure on the left

accordance with the upper lip (Figure 2J, K).

side initiated.

During a 4-year retention phase, the facial profile

After 33 months of treatment, the maxillary left

and occlusion remained stable (Figure 3A-K). There

central incisor (#21) was extracted and a temporary

were no skeletal or occlusal changes during retention

crown was bonded to the right central incisor (#11)

period, while both lip thickness in the subnasale

with the fixed retainer on the lingual side.

area and lower lip tension exhibited a decrease.

The treatment was completed in 38 months. Fixed

Implantation for the extracted maxillary left central

retainers were bonded to the lingual side of anterior

incisor (#21) was delayed because of patient

teeth. The transverse arch width was maintained by

circumstances (Figure 4 and Table 1).

removable circumferential retainers on both arches.

Discussion

Alveolar bone grafting and implantation were planned
on the maxillary left central incisor (#21) area (Figure
2A-E).

Patients with cleft lip and palate tend to have

Facial photographs showed that the facial profile

abnormalities in the number, size, shape, and

was improved and the dental midline coincided with

development of teeth.5 In the present case, the

Figure 3. 4-year retention intraoral/facial photographs and radiographs.
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Figure 4. Superimposition of initial, final and 4-year reten
tion lateral cephalograms.
Table 1. Initial, final, and 4-year retention lateral cephalo
gram analysis
SNA (°)

SNB (°)

ANB (°)

Initial

Final

4Y retention

76.5

76.0

76.0

the crown-root ratio.
premolar are used as substitutes for the lateral

81.0
4.5

81.0
5.0

81.0
5.0

SN-MP (°)

33.5

34.0

34.0

IMPA (°)

90.0

100.0

100.0

0.5

1.0

0.5

U1 to SN (°)
Wits (mm)

UL to E-line (mm)
LL to E-line (mm)

Figure 5. Superimposition of initial and final 3 dimen
sional scanned models; Blue, initial model; Red, final
model.

85.5
1.5

95.0
2.5

1.5

2.0

approximately 0.5 mm, which helped in maintaining
In cases where the maxillary canine and first

95.0

incisor and canine, respectively, factors such as

2.5

profile, and the lip level must be considered.8 Ishihara

1.0

malocclusion, the canine color and shape, the facial
et al. reported that the first premolar could mimic
the canine following extrusion and the application
of lingual crown torque.9 Rosa et al. reported that
the periodontal condition and temporomandibular

maxillary left lateral incisor (#22), which was

joint function were not affected by lateral guidance

adjacent to the cleft, was missing, and the anterior

through first premolars substituting for canines.10

teeth were affected by enamel hypoplasia. Dixon et

Recent studies, including a systematic review,

al. reported that enamel hypoplasia can be caused by

reported that esthetics and periodontal health were

changes in the systemic condition and problems with

better with treatment involving space closure than

6

food intake after lip repair surgery. In addition, a

with treatment involving prosthetic restorations, and

tendency for an increased crown-root ratio resulting

that there was no relevance between a Class I canine

7

from short root formation has been reported. The

relationship and functional occlusion or TMDs.11-13

unfavorable crown-root ratio should be taken into

In patients with cleft lip and palate, occlusal

account during treatment planning, particularly for

relapse such as constriction of the maxillary arch

cases requiring extraction treatment. In the present

should be monitored during the retention phase. Al-

case, there was no significant root resorption in

Gunaid et al. reported that even though the major

general. The axis of the maxillary central incisor

and minor segments of the maxillary arch did not

o

was improved by approximately 9 via palatal root

show collapse (type A), there were decreases in the

movement; however, the root was shortened by

intercanine and intermolar widths at 3 years after
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Figure 6. Occlusal area and force of initial (A), final (B), and 4-year retention (C); L, Left; R, Right.

orthodontic treatment.14 In the present case, we
moved the teeth along the dental arches to maintain
the original arch form (Figure 5) and maintained

3.

constant intercanine and intermolar widths to
minimize the possibility of relapse.
The occlusal contact area and bite force increased

4.

by almost three times after treatment (Figure 6). Both
parameters were measured using pressure-sensitive
films (Dental Prescale 50H, type R) and analyzed by
a CCD camera (Occluzer FPT 707, Fuji Film Corp.).

5.

Wookang et al. reported that the occlusal contact
area and force tended to decrease immediately after
treatment and increase during the retention period.15

6.

In the present case treatment, the occlusal contact
area and force increased immediately after treatment

7.

because of the well-settled occlusion, even though
two teeth were extracted. After 4 years of retention,

8.

the occlusal contact area and force increased
further relative to those after treatment. It can be

9.

assumed that gradual occlusal settling occurred
after treatment, and that the increased occlusal area
and force helped in maintaining the stability of the
posterior occlusion and arch width.16

10.
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