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Introduction
Class II malocclusions can be corrected in various ways, such 
as reorientation of maxillary growth, distal movement of the 
maxillary dentition, mesial movement of the mandibular 
dentition and increase or reorientation of mandibular growth 
[1]. When the treatment plan for the patient is considered, 
the question arises: Do we need to remove the teeth or create 
necessary space without extractions? Before this question, when 
it is chosen to create the necessary space without extractions, 
the professional must find alternatives to obtain the necessary 
space to correct the malocclusion. A considerable decrease in the 
percentage of extractions as part of the orthodontic treatment 
has been observed in recent years, since with these extractions, 
stability at the end of the treatment is not necessarily obtained. 
Molar distalization is a treatment option that aims to create 
additional space within the arch, being of great value in cases 
where there is a normal mandibular relationship, minimal bone-
tooth discrepancy, Class II molar relationship, and it is desired to 
avoid extractions of permanent teeth, in the end one obtains a 
Class I molar relationship and the necessary space in the lateral 
segments of the canines or premolars. In this way, anterosuperior 
crowding is resolved by moving the molars to distal in the initial 
stages of treatment [2-4].

Nowadays, there is a great variety of devices for the distalization 
of upper molars, not long ago "extraoral traction" was one of the 
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devices most used to distalize; however, due to its disadvantages 
such as the need for cooperation on the part of the patient 
and very little acceptance, it has been replaced by a series of 
intraoral devices such as Niti springs, Sliding Jig, Distal jet, Dual 
Force distalizer, Cortical Dual Force Distalizer among others. An 
intraoral system to move molars distally was introduced in 1992 
by Hilgers [5-7].

This case report describes the distalization of upper molars 
obtaining the necessary space for the correct placement of 
pieces 13, 23 in the dental arch, using a pendulum appliance. 
Among its advantages it has been described: Minimum need 
of collaboration from the patient; acceptable aesthetics and 
comfort; minimum loss of anterior anchorage; body movement of 
the molars to avoid undesirable side effects such as lengthening 
of treatment and unstable results; minimum time for placement 
and reactivation [8].

Diagnosis
The patient is a female, age 12 years 5 months, presented a class II 
skeletal, convex profile, mesofacial biotype, mandibular rotation 
straigh down, superior dental midline deviated 1 mm to the left, 
bilateral molar neutroclusion, canine distoclusion of ½ right unit 
and an indeterminable left canine distoclusion relationship, Spees 
curve of -2.5 mm, overjet of 3 and 3 mm overbite, proinclination 
and protrusion inferior, total superior discrepancy of -11.4 total 
inferior discrepancy of -8.4 (Figures 1 and 2).

Objectives of the Treatment
The objectives of the treatment were:

1. To achieve bilateral canine neutroclusion and class I bilateral 
molar.

2. Level Spees curve.

3. Incorporate parts 13 and 23 into the dental arch.

4. Overbite and protrusion correction.

5. Correct and align all incorrect positions.

6. Correct upper and lower dental midline.

Alternatives of Treatment
Among the treatment alternatives, we considered:

1. Non-conservative treatment: Surgical extraction of the first 
four premolars due to the superior and inferior tooth bone 
discrepancy. Upper and lower fixed appliance prescription 
MBT slot 0.022.

2. Non-conservative treatment: Surgical extraction of the first 
two upper premolars because the greatest tooth bone 
discrepancy is at the level of the upper arch. Upper and 
lower fixed appliance prescription MBT slot 0.022.

3. Conservative treatment: Distalization of maxillary molars by 
pendulum with bone anchorage, with the aim of obtaining 
space for the canines and achieving the relation of bilateral 
neutroclusion. Upper and lower fixed appliance prescription 
MBT slot 0.022.

The patient did not accept the extractions of the first premolars 
and distalization of the maxillary molars proceeded.

Treatment Progress
The impression of the upper arch is used to create the pendulum. 
Once ready, it was placed in the patient's mouth and anchored 
with two miniscrew (2.0 mm diameter 10.0 mm length); before 
being cemented, the activation of each arm was performed at 
45º. We made the assembly of the fixed appliance prescribed 
MBT slot 0.022 in both the upper arch and the lower arch, all 
pieces were included in the arch except for pieces 13, 23 due to 
lack of space. An initial upper and lower Niti arc 0.012 was used 
for the existing crowding, and then was changed to an upper 

 

Pre-treatment extraoral photographs.Figure 1
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Pretreatment intraoral photographs.Figure 2

 

Intraoral photographs, removal of the pendulum.Figure 4

Intraoral photographs, control 1 year.Figure 3

of the right side and triangular ligaments started to maintain 
neutroclusion relation of the left side (Figure 3).

One year after treatment, the pendulum was removed and work 
continued with the alignment, leveling and final details of the 
treatment (Figure 4).

At one and a half years, all the objectives of the treatment were 
obtained, the appliance was removed, fixed lower multistrand 
bonded retainer and an upper hawley type retainer with 
continuous vestibular arch were indicated (Figure 5).

Treatment Results
All the proposed objectives were fulfilled: A class I bilateral angle 
molar, bilateral canine neutroclusion relation was achieved, 
crowding was eliminated, upper and lower dental midline 
coincidence was obtained, adequate Overjet and Overbite, 
with the patient ending up with a harmonious smile. Regarding 
cephalometric measures, changes were observed (Figures 6-8).

Discussion
"Extraction versus non-extraction" is a subject that has been widely 
discussed in orthodontic literature. Before the "NO EXTRACTION," 
the option of "distalization" has arisen, which is preferred when 
the patient has an acceptable profile accompanied by a bad class 
II molar occlusion half cusp or less. Sometimes distalization is the 
only viable option, because the patient presents in the dental 
office with previous orthodontic treatment, and having had 
upper premolar extraction and excessive overjet [9].

Multiple studies have shown that care should be taken with the 
use of extraoral devices for distalization of molars in which patient 
collaboration is required, as there is a distal molar movement 

and lower Niti arc 0.014, as pieces 16, 26 were distalized, the 
anterosuperior crowding was gradually corrected. The sequence 
of upper and lower Niti arches 0.016; 0.016 x 0.01; 0.016 x 0.022 
was continued. After six months of treatment, sufficient space 
could be observed for the inclusion of pieces 13, 23. The same 
pendulum was used as containment for six more months of the 
treatment, working with class II Vector 3/16" 41/2 oz. elastic 
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accompanied by a loss of anchorage that is evidenced in the 
mesial movement of the incisors and premolars. Therefore, it is 
necessary to consider several treatment alternatives [10].

Intraoral distalization appliances have been designed, which 
generate a continuous reciprocal force in the first upper molars. 
Initially, all the cited appliances succeeded in distalizing the 
molars successfully in the upper maxilla, despite the space 
obtained between the first molar and second premolar or a 
primary molar, this success must also be based on the reaction 
of the anchor unit. The anchor loss causes a mesialization effect 
on the anchor components. Consequently, if the premolars or 
incisors (or both) are the anchoring teeth, they move mesially, 
the incisors protrude, and the overjet increases [11,12].

Among the intraoral distalizers are the dento-supported, 
among which the best known is the Hilgers Pendulum [5,6,12]. 
The pendulum has undergone widespread clinical use, several 
studies have demonstrated its skeletal and dentoalveolar effects 
[3,6,11]. It was found that the pendulum is an effective device in 
the distalization of maxillary molars, but it is also accompanied 
by a loss of anterior anchorage as cited [11,13], this being 
approximately 30 to 43% of the space created between the 
molars and premolars because of their dental anchorage.

In recent years, thanks to the appearance of mini-implants and 
mini-plates, osteo-dental supported distalizers have emerged, 
which aim to counteract these side effects [5,14]. In their design, 
they present a bony anchorage in the anterior part. When using 
mini-implants, intraoral anchoring can be achieved without 
incorporating teeth [15].

Molar distalization when using the pendulum with both anchoring 
systems is effective. The distal molar movement recorded was 
3.34 mm with conventional anchorage and 5.10 mm with the 
skeletal anchorage system. The conventional anchoring system 

showed mesial premolar movement of 4.01 mm, unlike the 
skeletal anchorage system which did not show anchorage loss; 
there was a spontaneous distal movement of 2.30 mm in the 
premolar when direct anchorage was used. Therefore, intraoral 
distalizers associated with direct skeletal anchorage are a viable 
method to minimize the effects of anchorage loss in the treatment 
of Class II malocclusions [16].

In a systematic review by Fontana et al., it was found that in 
patients with skeletal anchorage system, the movement varied 
from 6.4 mm to 0.5 mm and a distal inclination of 18.5○. Loss of 
premolar anchoring and incisor proclination are an unavoidable 
side effect ranging from 4.33 mm to 0.73 mm and 13.7○ to 0.6○ 
respectively. Vertical skeletal changes were also observed, which 
was evidenced in an increase in the vertical facial dimension 
varying from 1.5○ to -1.8○ [17]. The results indicate that there is a 

Intraoral photographs, removable superior and fixed 
lower containment.

Figure 5

 

Post-treatment extraoral photographs.Figure 6

Post-treatment intraoral photographs.Figure 7
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predominantly dental action, with no significant alterations in the 
vertical dimension Table 1 [3,18,19].

Byloff et al. concluded that the pendulum appliance produces 
3.39 mm ± 1.25 mm of distal movement with a mean bimolar 
intrusion of 1.17 mm ± 1.29 mm [14]. With the distalization of the 
upper molar, 76% of the total opening of the anterior space to 
the maxillary first molar was obtained. The upper central incisors 
bent slightly during treatment [20].

In this case report, a distalization of 5.9 mm was obtained and 
at the level of the upper incisors a protrusion of 3.4 mm was 
produced, accompanied by a proclination of 2○ (Figures 8-10), 
that is to say the space was obtained thanks to the molar 
distalization but also due to the secondary effect of the incisal 
protrusion; it was evidenced that the distalization with pendulum 
skeletal anchorage is accompanied by the secondary effect of 
incisal protrusion, results that are supported in the majority of 
performed revisions.

According to Kizinger et al., the right moment to initiate 
distalization with a pendulum is before the eruption of the second 
molars. There are few studies that describe distalization in the 
presence of the fully erupted second molar; if the former is to be 
performed it must be done in stages, first the second molars and 
then the first molars, once a germectomy of the third molar has 
been performed as a first procedure. It has been seen that there 
is a greater loss of anchorage and recurrence of the second molar. 
The patient in our report had the second molars fully erupted, in 
occlusion; nevertheless at six months of beginning the treatment 
the space necessary for the correct alignment of all the pieces in 
the arch was obtained [21-23].

For Kizinger et al., molar distalization and protrusion of the 
incisors are directly correlated with the patient's dental age, they 
occur in a greater proportion in the early mixed dentition than 
in the permanent dentition, with the protrusion of the incisors 
being less pronounced. Without a doubt, the age of the patient 
greatly influenced the moment of the distalization, allowing us 
to achieve the desired space in an optimal time of treatment. 
Orthodontic treatment simultaneously with distalization of the 
maxillary molars shortened the total treatment time [24,25].

Conclusion
This case report shows that the pendulum with skeletal anchorage 
is a good alternative for dental Class II correction by distalizing the 
maxillary molars in an optimal treatment time. All the objectives 
were met and the patient at the end of the treatment obtained a 
smile that complied with the parameters of micro aesthetics and 
macro aesthetics, a suitable occlusion with canine disocclusion, 
anterior guide and a harmonious profile.

 

Pre-treatment panoramic radiography.Figure 8

 

Post-treatment panoramic radiography.Figure 9

 

Tomography, panoramic cut control 1 year post-
treatment.

Figure 10

Parameter Standard Pre-treatment Post-treatment

SNA 82°± 2° 77° 78°

SNB 80° ± 2° 71° 73°

ANB 22° 6° 5°

Ena-Xi-Pm 47° ± 4 47° 47°

I.Sup-PP 110° ± 5° 110° 112°

A1-APog 3,5 ± 2,3 
mm 2.5 mm 5,9 mm

IMPA 90° ± 5° 97° 100°

B1-APog 0 - 2mm 2 mm 3.7 mm

Po.Or-Pt-a6 17.3 mm ± 3 20.8 mm 14.9 mm 

Table 1 Cephalometric values.
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