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ABSTRACT
In adult patients with severe class II division 2 malocclusion, the ideal treatment option is the orthognathic surgery. However, camouflage therapy is also an acceptable treatment option due to its less traumatic and acceptable esthetic and functional results. In this
case report, the camouflage treatment with two maxillary premolar extractions in a 21-year-old female patient who did not accept
orthognathic surgery is presented. Acceptable esthetic and functional results were obtained at the end of the treatment.
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INTRODUCTION
Skeletal and/or dental class II malocclusions are one of the most common orthodontic malocclusions. The reason for
the skeletal class II malocclusion could be maxillary prognathism, mandibular retrognathia, or a combination of both (1).
With the recent advances in techniques, contemporary orthodontics, which makes function and esthetics the
main target, provides different treatment approaches to each patient of any age group.
In skeletal class II anomalies, there are three different treatment approaches: functional treatment, orthodontic
camouflage, and orthognathic surgery. Functional therapy provides an ideal outcome for the patients who are
in the growing period, and camouflage treatment can be applied for patients whose growth and development
have been completed. Orthodontic camouflage treatment can be described as masking of the dental or skeletal
problem with orthodontic tooth movement and obtaining an acceptable occlusion and facial esthetics. However, for an adult patient with severe skeletal anomaly, the ideal treatment option is the orthognathic surgery.
Today, owing to contemporary and less traumatic surgery techniques, orthognathic surgery has become a good
option for orthodontists (2, 3). However, it is often not possible to convince patients and their parents for an
operation to be performed under general anesthesia (4).
In this case report, camouflage treatment of a severe deep-bite and orthognathic surgery-required case with en
masse retraction is presented. Informed consent was obtained from the patient for publication purposes.
CASE REPORT
In an intraoral examination, severe class II part 2 malocclusion was observed in a 21-year-old female patient who
had applied to Cumhuriyet University, School of Dentistry, Orthodontics Department, with a complaint of the
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Table 1. Initial and final cephalometric values
Parameters

Initial

Final

Normal

SNA (°)

82

81

82±3.5

SNB (°)

74

76

80.9±3.4

ANB (°)

8

5

1.6±1.5

Wits (mm)

7

7

−1±1

Convexity (NA-APo) (°)

15

10

4.9±3

SN-GoGn (°)

30

31

32.9±5.2

FMA (°)

25

25

23.9±4.5

Y Angle (°)

71

73

67±5.5

PP-MP (°)

28

27

25±6

U1-SN (°)

83

97

102.8±5.5

U1-PP (°)

89

103

110±5.0

U1-NA (mm)

−4

−1

4.3±2.7

IMPA (°)

94

96

95±7

3

4

4±1.8

Interincisor angle (°)

L1-NB (mm)

148

131

130±6

Nasolabial angle (°)

112

113

102±8

Upper lip-E plane (mm)

−2

−3

−6±2

Lower lip-E plane (mm)

−1

−0.5

−2±2

Overjet (mm)

3

2

2.5±2.5

Overbite (mm)

7

2

2.5±2

a

d

According to Hayce Nance analysis, on mandible 2.5 mm and on
maxilla 3.3 mm space are required; in the Bolton analysis, a 0.4
mm discrepancy on the maxilla for 6 anterior teeth and 1.3 mm
discrepancy on the mandible for 12 teeth were found.
The panoramic evaluation revealed that all third molar teeth
were present, and no pathology was found on the teeth and surrounding tissues.
On cephalometric evaluation, an ANB of 80 (SNA: 820, SNB: 740)
was measured, skeletal class II malocclusion due to mandibular
retrognathia was detected, and retroclination of the maxillary
incisors (U1-SN: 830, U1-PP: 890) and slight proclination of the
mandibular incisors (IMPA: 940) were observed. Additionally, the
convexity angle (NA-APo: 150) was high, and the vertical growth
angle (SN-GoMe: 300) was normal. An increase was observed in
the nasolabial angle (nasolabial angle: 1120). The upper lip was
located in the forward position according to the E line (upper
lip-E plane [mm]: 2), and the lower lip was within normal limits
according to E line (lower lip-E plane [mm]:-1). The parameters
for the cephalometric evaluation are provided in Table 1.

b

e

f

i

anterior teeth. It was determined that the midline was normal,
the overjet was reduced, and the overbite was 7 mm. A convex
profile related to mandibular retrognathia was observed in an
extraoral examination.

c

g

h

j

Figure 1. a-j. Initial intraoral and extraoral pictures and panoramic cephalometric radiograph. Initial extraoral frontal rest image (a). Initial
extraoral frontal smile image (b). Initial extraoral profile image (c). Initial intraoral upper occlusal image (d). Initial intraoral lower occlusal image
(e). Initial intraoral right lateral image (f). Initial intraoral frontal image (g). Initial intraoral left lateral image (h). Initial cephalometric image (i). Initial
panoramic radiograph image (j).
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Figure 2. a-d. In progress intraoral pictures. Progress intraoral right lateral image (a). Progress intraoral frontal image (b). Progress intraoral left lateral
image (c). Progress intraoral occlusal image (d)

It was explained to the patient that because the profile was convex, mandibular retrognathia and orthognathic surgery were the
ideal treatments to correct both profile convexity and intraoral
malocclusion. The surgical treatment option was not accepted
by the patient; therefore, we decided to use camouflage treatment by premolar extraction of two maxillary teeth.
Process of Treatment
The levelling process lasted for 4 months, and in this step, the Roth
.018 bracket system and archwires were used in the order of 0.014
nickel-titanium (Niti; 1 month), 0.016 Niti (1 month), .016×.022 Niti
(1 month), .and 017×.025 Niti (1 month). Simultaneously, the lower
dental arch was leveled with the same bracket system. After the
leveling step, two miniscrews (Neo Anchor Plus, Myungsung, Korea) with a diameter of 1.6 mm and a length of 10 mm were placed
bilaterally between the roots of the upper second premolar and
first molar. Subsequently, the en masse retraction of six anterior
teeth was started by using TAD springs (C3 medium, G & H Wire
Comp., USA), which are located on 017×.025 SS archwire with a
slightly accentuated curve of Spee. During the en masse retraction,
200 g forces were applied bilaterally. After a total of 8 months of
retraction, the canines were brought into class I relationship and
the miniscrews were removed. The remaining spaces were closed
in 2 months with mesialization of the posterior teeth, and the treatment was completed in 14 months.

Treatment Results
At the end of treatment, the ideal overjet, overbite, and class
I canine and class II molar relationships were obtained. The
upper incisor angles were brought to normal limits (U1-SN:
970, U1-PP: 1030), and there was no significant change at the
lower incisor angles (IMPA: 940). While there was no significant change in the nasolabial angle (nasolabial angle: 112 to
1130), an increase in the distance between the upper lip and
E line (upper lip-E plane [mm]: -2 to -3) and a decrease in the
distance between the lower lip and E line (lower lip-E plane
[mm]:-1 to -0.5) were observed. The post-treatment cephalometric evaluation is provided in Table 1.
DISCUSSION
Only cephalometric evaluation and clinical observations are
not always sufficient during treatment planning of borderline cases for orthognathic surgery. External factors, such as
the environment, family, friends, and business life, should be
considered while planning the treatment (5). Patients and
their relatives who see the post-treatment profile simulation
created by the orthodontic software before the operation
might not consider the profile, which the orthodontists accept
as ideal satisfactory. For patients who are not satisfied with
facial esthetics, orthognathic surgery is offered as an option,
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Figure 3. a-j. Final intraoral and extraoral pictures and panoramic cephalometric radiograph. Final, extraoral frontal rest image (a). Final, extraoral
frontal smile image (b). Final extraoral profile image (c). Final intraoral upper occlusal image (d). Final intraoral lower occlusal image (e). Final
intraoral right lateral image (f). Final intraoral frontal image (g). Final intraoral left lateral image (h). Final cephalometric image (i). Final panoramic
radiograph image (j).

whereas for those who do not complain about facial appearance, camouflage therapy is offered when skeletal problem
can be masked by the rearrangement of dentoalveolar structure (6-8). In this case report, a miniscrew-assisted camouflage
treatment was presented about the case in which the patient
complained about the appearance of the anterior teeth but
not the facial esthetics.

According to literature, class II dental camouflage can be treated
by extracting two premolars from the upper jaw and two from
the lower jaw, and it can also be performed by extracting only
the upper two premolar when there is no crowding on the lower
dental arch (9, 10). Anterior retraction can be done in two ways:
“progressive retraction” in which canine and incisors are retracted in two stages or “en masse retraction” in which the anterior
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Figure 4. F: Applied force; I: intrusive effect; R: retraction effect; M:
moment generated in the anterior teeth
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Figure 6. Total cephalometric superimposition (based on S-N plane)

When compared with progressive retraction, the en masse retraction shortens the duration of treatment and provides early
correction on the profile; thereby, it positively influences the
treatment of the patient. In addition, force application can be
finished at the point where it is decided that the desired target
for the profile and occlusion have been obtained. The mechanics
are simpler and allow closing of the extraction spaces without
changing the leveling and alignment of the teeth (13). However,
in this technique, the load on the posterior teeth that are taken
as an anchorage unit is greater. To eliminate this disadvantage
of the en masse retraction technique, miniscrews were placed in
the posterior region for enhancing anchorages, and the anterior
six teeth were retracted as one unit.

Figure 5. Local cephalometric superimposition of both the maxilla
and mandible

6 teeth are retracted in one stage. In the progressive retraction,
the canines are first distalized and then incisor retraction is performed with different mechanics. The purpose of this technique
is to reduce the load on the posterior anchorage unit by retracting the canine and incisors in two separate steps (11). In this
method, the extraction spaces are closed with minimum anchorage loss, but because of two separate stages, the treatment time
is longer. In addition, the anterior movement of the extraction
space and its long-term existence cause esthetic and social anxiety, particularly in adult patients. Besides, more tipping and rotation of the canines are observed because they are distalized
alone (12).

Anchorage loss can be seen in conventional retraction techniques in which molar anchorage is used but not miniscrew. Storey and Smith used conventional molar anchors during canine
retraction and found an anchorage loss ranging from 5% to 50%
(14). Badri et al. used molar teeth and miniscrews as anchorage
units in the canine retraction procedure. In the group for which
the molar teeth were used as anchorage, anchorage loss was 1.6
mm on the upper jaw and 1.7 mm on the lower jaw, but no anchorage loss was observed in the group for which miniscrews
were used.
Miniscrew-assisted retraction also has some advantages, such as
maximum anchorage and the opportunity of applying intrusion
and retraction forces together (15). There are two components of
the forces that were applied to the power arms from the miniscrew: horizontal and vertical. Retraction is achieved by the horizontal component, while the vertical component applies intrusion forces to the anterior teeth. However, since the force vector
is below the resistance center of the anterior teeth, the moment
caused by this force vector causes the lingual movement of in-
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cisors. In this case, both retraction and intrusion movements of
the anterior teeth were performed in desired amounts by using
miniscrew (Figure 4).
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