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Abstract

BACKGROUND
Severe skeletal class II malocclusion is the indication for combined orthodontic
and orthognathic treatment.

CASE SUMMARY

A woman with a chief complaint of a protruding chin and an inability to close her
lips requested orthodontic camouflage. The treatment plan consisted of extracting
the right upper third molar, right lower third molar, left lower second molar, and
left upper third molar and moving the maxillary dentition distally using a
convenient method involving microimplant nail anchors, push springs, long arm
traction hooks, and elastic traction chains. After 52 months of treatment, her
overbite and overjet were normal, and her facial profile was favorable.

CONCLUSION
This method can be used for distal movement of the maxillary dentition and to
correct severe skeletal class II malocclusion in adults.

Key Words: Skeletal class IT malocclusion; Maxillary dentition; Microimplant nail; Simple
and effective method; Case report
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Core Tip: Severe skeletal class I malocclusion in adults can be effectively corrected using a method involving distal
movement of the maxillary dentition using microimplant nail anchors, push springs, long-arm traction hooks, and elastic
traction chains. After 52 months of treatment with this approach, the patient’s overbite and overjet were normal, and her
facial profile improved.
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INTRODUCTION

Skeletal class II malocclusion is a common condition[1] and is characterized by maxillary prognathism, mandibular
hypoplasia, or both[1,2]. Severe skeletal class II malocclusion is an indication for combined orthodontic and orthognathic
treatment to improve the facial profile[2,3]. However, patients” willingness is low because of high costs and the risk of
surgical trauma. Thus, patients prefer to improve their facial profile using orthodontic camouflage. We report the case of
a patient with severe skeletal class II malocclusion who underwent distal movement of the maxillary dentition using a
simple clinical approach and exhibited significant improvement in their facial profile.

CASE PRESENTATION

Chief complaints
A woman in her early 30 s visited the Hebei General Hospital with the chief complaint of a protruding chin and an
inability to close her lips.

History of present illness
The patient has had protruding teeth since adolescence; the protrusion has gradually worsen with age.

History of past illness

There are no systemic diseases or contraindications.

Personal and family history
There was family history of maxillary protrusion.

Physical examination

Clinical examination revealed that she had moderate lip incompetence, protrusion of the middle face, facial asymmetry
with the chin deviating to the right, and plumpness of the right side. Examination of her joints revealed asymmetric
bilateral mandibular condyles. Intraoral examination revealed mild alveolar bone resorption, a bilateral first permanent
molar with a distal cusp-to-cusp relationship, third degree deep overbite, third degree deep overjet of the anterior teeth,
mild crowding of the upper and lower anterior teeth, a normal upper midline, a lower midline deviating 1 mm to the
right, a bilateral second molar buccal scissors bite, and chronic periapical periodontitis in the left lower second molar
(tooth 37) with second degree tooth mobility.

Laboratory examinations
No special notes.

Imaging examinations

Cone beam computed tomography (CBCT) revealed that the labial bone of the maxilla was thin and that there was
periapical radiolucency of tooth 37. Panoramic radiographs revealed that the right upper third molar (tooth 18), left upper
third molar (tooth 28), left lower third molar (tooth 38), and right lower third molar (tooth 48) had visible mesial
impaction (Figure 1).

FINAL DIAGNOSIS

The patient was diagnosed with adult skeletal class II malocclusion and angle class II malocclusion.
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Figure 1 Pretreatment intraoral and facial photographs and panoramic radiographs. A: The right lateral view and the scissors bite of the second
permanent molars; B: The frontal view and deep overjet; C: The left lateral view and the scissors bite of the second permanent molar; D: The palatal view; E: The
lingual view; F: Frontal image; G: Smiling image; H: Profile image; I: Cephalometric; J: Panoramic radiograph.

TREATMENT

The patient underwent 3 stages of orthodontic camouflage. In the preparation stage, teeth 37, 18, 28, and 48 were
extracted. Two microimplant anchoring screws were placed on the buccal side between the bilateral maxillary first
permanent molar and the second premolar at a 40° angle, and one microimplant nail was placed on the left lateral oblique
line of the mandible. In the first stage of treatment, the buccal scissors bite of the second molar was corrected via
interactive traction of the molars, which involved sticking the buccal tube to the maxillary second permanent molar,
sticking the lingual button to the lingual side of the mandibular second permanent molar and interactive traction with 1/
4 interarch elastics (3.5 OZ). Stable and normal occlusion of the posterior teeth with roots firmly embedded in the alveolar
bone was necessary to ensure distal movement of the maxillary dentition.

The second phase began 4 months after the buccal scissors bite of the second molar was corrected. Damon self-ligating
brackets were used to align the dentition with the nickel titanium wire, and elastic bands were used for traction between
the anchoring nail and the canines in the early stage to avoid labialinclination above the upper anterior teeth. After the
teeth were aligned, stainless steel wire measuring 0.018 x 0025 inch was applied to each tooth, and distal movement of the
dental arch was started (Figure 2). We used push springs, long-arm traction hooks, elastic traction chains, and anchoring
nails to move the maxillary dentition distally. The entire process did not change the position of the nails, nor did the steel
wires or traction hooks have to be replaced. We moved the maxillary dentition step by step, changing the position of the
push spring in the dental arch twice —to the molar segment first, then the bicuspid segment. The push springs were
placed between the first permanent molar and the second premolar on both sides to allow distal movement of the first
and second molars, and the molar relationship was changed from a distal to a neutral relationship. Then, the position of
the push springs was changed to allow distal movement of the first and second premolars and, finally, the anterior
segment. The key to this stage is to keep the long-arm traction hook tightly attached to the mesial side of the lateral
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Table 1 Values of the cephalogram and tooth movement

Cephalogram Pretreatment Posttreatment Reference
SNA (9) 86.5 84 82.8+4.1
SNB (°) 77.5 78 80.1+3.9
ANB (°) 9 6 2742
NP-FH (°) 85 86.5 85.4+3.7
NA-PA (°) 18 13 6+4.4
U1-NA (mm) 4 3 51+24
U1-NA (°) 185 17 228457
L1-NB (mm) 11 9 67+21
L1-NB (°) 47 43 303+5.8
U1-L1 (9 107 114 125479
U1-SN (°) 104 101 105.7 £ 6.3
MP-SN (°) 26 255 304 £5.6
FH-MP (°) 21 20 233+6.1
L1-MP (°) 121 117 96.7+ 6.4
Yaix (°) 61 59.5 663+7.1
Po-NB (mm) 0 0 1.0£15
Wits (mm) 35 15 08128
APDI (°) 79 74.5 83.18 £5.86
ODI (%) 855 80 76.8 + 6.84

Teeth movement'

a (mm) 45 10

b (mm) 20 20

¢ (mm) 3 25

d (°) 66 69.5
e (mm) 425 39

f (mm) 46 42

g (mm) 235 20

h () 108 107.5

1a: Distance from the center point of the U6 crown to the Y-axis; b: Distance from the center point of the U6 crown to the X-axis; c: Distance between the
center point of the U6 crown and the occlusal plane; d: Angle between the U6 major axis and the X-axis. e: Distance between the U1 reference point and the
Y-axis. f: Distance between the Ul incisal edge point and the Y-axis; g: Distance between the Ul incisal edge point and the X-axis; h: Incisor inclination;
SNA: Relating the maxilla to the skull; SNB: Relating the mandible to the skull; ANB: Relating the maxilla to the mandible; NP-FH: Facial angle; NA-PA:
Angle of convexity; Ul-NA(mm): Maxilla incisor position by linear measurement; U1-NA(°): Maxilla incisor position by angular measurement; L1-
NB(mm): Mandibular incisor position by linear measurement; L1-NB(°): Mandibular incisor position by angular measurement; U1-L1(°): Inter-incisal
angle; U1-SN(°): Maxilla incisor angle between the S-N line and incisor long axis; MP-SN (°): Mandibular plane angle; FH-MP(°): Mandibular plane angle;
L1-MP(°): Incisor Mandibular plane angle; Yaix (°): Grown axis; Po-NB (mm): Lower incisor to Chin; Wits (mm): The Wits appraisal of Jaw disharmony;
APDI (°): Anteroposterior dysplasia indicator; ODI (°): Overbite depth indicator.

incisor bracket, maintain a traction force of 200 g between the self-traction hook and the microimplant nail with the elastic
bands, and to replace the bands every month.

In the third phase of treatment, tooth 38 was moved mesially. To avoid reducing the deep overjet of the anterior teeth
and occlusal trauma, microimplant nails were implanted in the left lateral oblique line of the mandible and the tongue
was retracted to allow vertical forward movement of the lower teeth (35, 36, and 38) and intrusion of tooth 38.
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Figure 2 Photographs during the treatment process. A: The scissors bite of the posterior teeth was released. On the 0018 x 0.025 stainless steel
edgewise, springs were implanted in the mesial region of the maxillary first permanent molar and the mesial region of the maxillary first premolar, and long traction
hooks were placed in the mesial region of the maxillary canine so that the force could be transmitted via traction with the microimplant nails; B: Frontal view of distal
movement of maxillary dentition; C: The left lateral view of distal movement of maxillary dentition; D: The palatal view of distal movement of maxillary dentition; E: The
lingual view of distal movement of maxillary dentition; F: The occlusal relationship between molars has reached Class |, and the interdental spaces obtained via distal
movement of the maxillary dentition appeared in the mesial region of the canine, which was closed by bilateral sliding. The left lower third molar was upright and
moved mesially; G: Frontal view of distal movement of maxillary dentition; H: The left lateral view of distal movement of maxillary dentition; I: The palatal view of distal
movement of maxillary dentition; J: The lingual view of distal movement of maxillary dentition; K: The interdental spaces of the maxillary dentition were closed; L:
Frontal view; M: The left lateral view; N: The palatal view; O: Moving the mandibular third molar forward to replace the second molar.

OUTCOME AND FOLLOW-UP

The duration of treatment was 52 months. After orthodontic camouflage, relating the maxilla to the skull and relating the
maxilla to the mandible were reduced by 2.5° and 3°, respectively, and the mandibular plane angle did not increase
(Table 1, Figure 3). At the 6-month follow-up, the patient had stable occlusion, a normal overbite and overjet, and a
favorable facial profile (Figure 4). The retainer was worn throughout the day.
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Figure 3 Posttreatment facial and intraoral photographs and panoramic radiographs. A: The right lateral view and neutral molar relationship; B: The
frontal view and normal overjet; C: The left lateral view; D: The palatal view; E: The lingual view; F: Frontal image; G: Smiling image; H: Profile image; I:
Cephalometric; J: Panoramic radiograph.

DISCUSSION

This study involved a 36-year-old woman who was unable to close her lips due to a protruding chin. For patients with
skeletal class II malocclusion, orthodontic camouflage through distal movement of the maxillary dentition assisted by
microimplant nails, push springs, long-arm traction hooks, elastic traction chains and self-ligating brackets might be
feasible for improving the facial profile. Less force is used to move the entire dental arch distally, effectively controlling
the overbite.

First, microimplant nails are easy to implant and do not loosen easily, and there is are lower risks of infection and soft
tissue wrapping. In this case, microimplant nails were implanted between the maxillary first permanent molar and the
second premolar, and there was no need for further surgery to change their positions, which was conducive to controlling
the direction of movement. Second, the operation was simple and did not require archwire replacement; therefore, only
the position of the push spring was changed, as the goal of treatment at each stage changed. Third, the key to this method
is the transmission of force, and the long-arm traction hook should be tightly attached to the mesial side of the bracket
attached to the canine teeth without leaving any space. During treatment, a long traction hook was placed on the
archwire, the height of which was the same as that of the microimplant nails. The traction force of the elastic chain
between the hook and nail was greater than that of the push spring. In this way, ideal root control adduction of the upper
incisor teeth was achieved, as was effective control of the overbite. The traction force of the traction hook and the
microimplant nail is then transmitted to the posterior teeth of the dental arch through the push spring.

For the treatment of skeletal class II malocclusion, mesial movement of the mandibular molars is difficult. To avoid
reducing the deep overjet of the anterior teeth and occlusal trauma, microimplant nails were implanted in the left lateral
oblique line of the mandible and the tongue was retracted to allow vertical movement of the lower teeth and intrusion of
tooth 38. In this study, a reasonable mechanical system in which force transmission was convenient and feasible was
established. Owing to the complex process of moving the mandibular third molars moving and then standing them
upright in the mesial region, the overall treatment time was 52 months. Compared with the one-step method for distal
movement of the maxillary dentition, the efficiency of stepwise distal movement is greater, and the elastic traction force
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—— Initial
—— Final

o

o

Occ Plane

Figure 4 Cephalometric tracings and measurement indicators before and after orthodontic treatment. A: Tooth movement measurement. The
palate plane was set as the X-axis, and the vertical line from the Pt point to the palate plane was taken as the Y-axis. The incisal edge to the U6 mesiobuccal tip was
the occlusal plane. a: Distance from the center point of the U6 crown to the Y-axis; b: Distance from the center point of the U6 crown to the X-axis; c: Distance
between the center point of the U6 crown and the occlusal plane; d: Angle between the U6 major axis and the X-axis. e: Distance between the U1 reference point and
the Y-axis. f: Distance between the U1 incisal edge point and the Y-axis. g: Distance between the U1 incisal edge point and the X-axis. h: Incisor inclination. B:
Comparison of pretreatment (black line) and posttreatment (red line) cephalometric tracings.

required to achieve the same efficiency is lower. Therefore, the probability of the microimplant falling off is reduced, and
the overall risk is decreased. For patients with prodromal and crowding profiles, the incisor is angled upright before
treatment, and the risk of root resorption increases during distal movement of the maxillary dentition[4,5]. According to
CBCT before treatment, the key to successful treatment is to estimate the space needed for adduction of the anterior teeth
and whether there is sufficient bone mass for distal movement[6-8]. The capacity for alveolar bone remodeling in adults
with skeletal class II malocclusion is limited. Therefore, after treatment, the upper incisor tooth was angled slightly
upright to ensure that the root of the maxillary central incisors remained in the center of the alveolar bone, which also
compensated for the skeletal malocclusion and prevented severe root resorption caused by the adjacent palatal cortex[6,9,
10]. Notably, lip inclination and occlusion of the maxillary anterior teeth vary among patients, and the required direction
of movement may also differ. Therefore, providing traction in different directions and locations may lead to different
effects, which therefore need to be explored to reveal a better application of this method.

During the treatment process, because the position of the microimplant is relatively low and fixed, there is no need for
a second surgery to change its position, so the patient does not experience any more discomfort or pain. After six months
of follow-up observation after treatment, the occlusal relationship remained stable, and the protrusion of the anterior
teeth was well maintained. Additional follow-ups will provide insight into the long-term effects of maintenance.

CONCLUSION

In conclusion, this simple method is suitable for distal movement of the maxillary dentition and the correction of severe
skeletal class II malocclusion in adults, potentially improving the facial profile of patients.
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