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Abstract

Objective: The current research aims to evaluate the effectiveness of total maxillary
arch distalization using a one—jaw mechanic (1-Jaw TMAD) with buccal TADs and a
two—jaw mechanic (2-Jaw TMAD) using skeletally anchored class Il elastics. This
evaluation was based on comparing changes in dentoalveolar, skeletal, and soft tissue
structures, as well as pain levels and the impact on the quality of life associated with
these treatments. Lastly, the study examines the aesthetic impact of these treatments
compared to traditional treatment (control group) involving upper 1® premolar extraction

with en—mass retraction of the anterior teeth.

Materials and Methods: The current study sample comprised 41 patients of Class Il
division 1 malocclusion, with an experimental group using the 1-Jaw TMAD (14
patients), an experimental group using the 2-Jaw TMAD (13 patients), and a control
group (14 patients). Their ages ranged from 16 to 30 years. Patients were randomly
assigned to treatment groups. In the 1-Jaw TMAD group, implants were inserted in the
buccal alveolar bone between U6 and U5 after root separation, with force applied
between the mini-implant head and a 8§ mm crimpable hook. In the 2-Jaw TMAD
group, screws were placed between the roots of the lower first and second molars, and
class Il elastics was applied from the implant head to the upper canine hooks on both
sides. Upper first premolars were extracted in the control group, and later, en-mass
retraction was performed from the hooks distal to lateral incisors to mini—screws

between U6 and US5.

study models and cephalometric radiographs were obtained before, at the end of
leveling and alignment phase, and upon achieving Class | relationships and normal
overjet. Measurements of overjet, overbite, , molar relationships, canine relationships,

inter—canine width, inter molar width, and U6/U7 crown rotation. Various dental,
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skeletal, and soft tissue measurements were taken from cephalometric radiographs.
Lastly, smile images were evaluated before and after treatment using the 7*5 Smiling

mesh.

Results: study Model Variables: There was a significant reduction in overjet in all three
groups with averages of 4.1, 4.1, and 4.6 mm in the 1-Jaw TMAD, 2-Jaw TMAD, and
control groups, respectively. Canine relationships significantly improved in all three
study groups with averages of 3.7, 3.5, and 4 mm in the 1-Jaw TMAD, 2-Jaw TMAD,
and control groups, respectively, without any significant differences between the three

groups.

1-Jaw TMAD and 2-Jaw TMAD resulted in distal-buccal rotation of the upper first and
second molars (average: 2.5° and 3.8° for the first molars, and 3.5° and 4.8° for the
second molars in the 1-Jaw TMAD and 2-Jaw TMAD groups, respectively). In contrast,
en—-mass retraction with extraction led to miso-lingual rotation(average: 1.3° and 1.7°

for the first and second molars, respectively).

Cephalometric Variables: Sagittally, there was a significant distal movement of the
crown of the upper first and second molars at after treatment with total maxillary arch
distalization (average: U6C — 3 mm, 2.5 mm, and U7C - 2.5 mm, 2 mm in the 1-Jaw
TMAD and 2-Jaw TMAD groups, respectively). In contrast, an mesial movement
occurred at the crown of the upper first and second molars (average: 1.8 mm and 1.2

mm, respectively) in the control group.

There was a significant retraction at the incisal edge of the upper incisors (average: 4.5
mm, 4 mm, 5.5 mm in the 1-Jaw TMAD, 2-Jaw TMAD, and control groups,

respectively) and an palatal tipping of the upper incisors in the three study groups
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(average: 5.2° 8° 11°in the 1-Jaw TMAD, 2-Jaw TMAD, and control groups,

respectively).

Skeletally, the values of the SNA and ANB angles decreased significantly in all three
study groups (average SNA: 0.5, 0.5, 1.5 and ANB: 0.5, 0.5, 1 in the 1-Jaw TMAD,
2-Jaw TMAD, and control groups, respectively). Vertically, the Y—-axis—SN and MM
angles increased significantly in both TMAD groups (average Y-axis—SN: 0.8° 1°, MM:
1°, 1.5° in the 1-Jaw TMAD and 2-Jaw TMAD groups, respectively), while they
decreased significantly in the control group with averages of —(.5° and -1°,

respectively.

Regarding soft tissue changes, the nasolabial and mentolabial angles increased
significantly in all three groups (average nasolabial angle: 8.5° 10° 12.5°, mentolabial
angle: 10.5° 10° 14° in the 1-Jaw TMAD, 2-Jaw TMAD, and control groups,
respectively).

Treatment Duration: The longest treatment duration was observed in the 1-Jaw TMAD

group (13.7 months), with no significant difference noted between the two other groups.

Pain: The 2-Jaw TMAD group experienced the greatest and most prolonged pain, while

the 1-Jaw TMAD had the least pain.

Quality of Life Levels: All three treatments improved the oral health related quality of
life, with significantly lower values recorded at the end of treatment compared to those
before treatment, except for domains related to physical disability, impairment, and

social disability (P>0.05).

Smile Aesthetics: A significant reduction in the visible width of teeth was observed in all
three groups (average: 1.3 mm, 1.4 mm, 1.7 mm in the 1-Jaw TMAD, 2-Jaw TMAD,

and control groups, respectively), while the smile width increased significantly (average:
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4.5 mm, 4.8 mm, 4.4 mm in the 1-Jaw TMAD, 2-Jaw TMAD, and control groups,

respectively).

Conclusions: The three protocols were effective in treating Class Il division 1
malocclusion cases, considering that treatment with 1-Jaw TMAD was longer but less
painful and had a lesser impact on the oral health related quality of life. It also
preserved the tipping of the incisors and resulted in fewer soft tissue changes. On the
other hand, treatment with 2-Jaw TMAD was relatively shorter but associated with more
pain and a greater impact on the oral health related quality of life. It also led to a
deeper bite and greater palatal inclination of both anterior and posterior teeth. Finally,
traditional treatment fell in between the previous two techniques, but it was associated

with greater loss of incisors torque and more significant changes in soft tissues.
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