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Abstract: In the clinical work of orthodontics, it is a common problem for dentists to determine 
whether cases of crowding and convexity can be corrected without tooth extraction. In recent years, 
with the development of bracketless invisible orthodontic techniques and the wide application of 
anchorage nails in clinical practice, the method of pushing molar distalization to obtain the space 
required to align the teeth has been favored by more doctors. Molar distalization is more common in 
the maxilla, and exploring the limit of molar distalization depends on the maxillary retromolar space, 
mainly the length, width, and height of the maxillary tuberosity area. This article reviews the 
indications, boundaries, methods and effect evaluation of maxillary molar distalization, and provides 
some ideas and basis for the clinical treatment of maxillary molar distalization. 
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1. Introdution 

Generally speaking, mild and moderate bony malocclusions can be considered for masking 
orthodontic treatment, while deformities above moderate level are difficult to be completed by 
orthodontic means, and combined orthodontic-orthognathic treatment needs to be considered. From a 
clinical point of view, if the patient's teeth are aligned within the available alveolar bone without 
causing disorders in the lateral appearance of the facial soft tissues and problems with tooth inclination, 
arch width and occlusion, non-extraction orthodontics is the treatment of choice. Obtaining space by 
non-extraction treatment can generally be achieved by increasing arch width, interproximal deglazing 
and increasing arch length. It is known that increasing arch width may lead to recurrence after 
correction, and interproximal deglazing may cause tooth soreness and sensitivity, so it is more 
necessary to explore the efficiency of obtaining gaps by relying on increasing arch length. Molar 
distalization is more common in the maxilla. A comprehensive understanding of the relevant research 
progress of maxillary molar distalization and the selection of maxillary molar distalization methods 
according to local conditions can obtain a double effect with half the effort in clinical diagnosis and 
treatment. 

2. Indications for maxillary molars distalization 

For skeletal Class I malocclusion and Class II malocclusion with crowded dentition, molar 
distalization can provide clearance to align the dentition in patients with moderate or less crowding and 
can also provide clearance for adduction of maxillary anterior teeth. For skeletal Class III malocclusion 
with crowded dentition, the most important mechanism is maxillary hypoplasia, mandibular 
hyperdevelopment, or both maxillary hypoplasia and mandibular hyperdevelopment. When we use 
disguise therapy, there is no need to push the molars distally in the maxilla, and it is only necessary to 
make the mandible backward as much as possible to establish the overjet relationship of the anterior 
teeth. However, for patients treated with orthodontic orthognathic combination therapy, in order to 
prepare for orthognathic surgery, we still need to distally move the maxillary posterior teeth to match 
the postoperative arch and jaw relationship[1] . Before moving the maxillary first molar distally, it needs 
to be clear whether the third molar should be extracted to gain more clearance. When maxillary second 
molars are moved distally without eruption, faster movement speed and greater movement can be 
obtained. If the maxillary second molar has erupted, the rate of distal movement of the maxillary first 
molar will slow. When molar removal is required with a large distalization, may consider removing the 
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second molar and replacing the second molar with a third molar. The maxillary molars are distantly 
displaced and sufficient post-molar space is a prerequisite, in addition to which: (1) patients with mild 
or moderate crowding; (2) patients with mild convexity deformity; (3) patients with vertical bone facial 
shape of low angle and even angle; (4) patients with combined orthodontic and orthognathic surgical 
treatment and preoperative decompensation to adjust the labial inclination of anterior teeth; (5) healthy 
periodontal tissues and no temporomandibular joint symptoms; (6) posterior teeth with abundant 
alveolar bone and no obvious bone cortical resistance. 

3. Margin of maxillary molars distalization 

As the maxillary molar erupts, the anterior boundary of the maxillary tubercle extends from the 
distal first molar to the distal last molar, and its bone mass plays a decisive role[2] in the amount of 
maxillary dentition distalization. The maxillary tubercle is the shortest in length at 3.0 mm from the 
root of the enamel cementum boundary of the maxillary second molar, so distance at this site should be 
measured when the maxillary molar moves distally. The growth of maxillary tubercles is uneven and 
their growth peaks at a certain age. It was found that 8-9 years old and 10-11 years old were the rapid 
growth and development stage of maxillary tuberosity, and the increase of maxillary tuberosity area 
accounted for 45.3% of the total increase of maxillary tuberosity at 6-20 years old, and the growth of 
maxillary tuberosity did not stop until 20 years old. During the growth of maxillary tuberosity, the 
vertical growth was significantly greater than the horizontal growth. There were differences in bone 
mass in the maxillary tuberosity area between patients with different sagittal bone surface types, and 
the length of the maxillary body longer, their bone mass was greater. Bone mass in the maxillary 
tuberosity region of skeletal Class III is relatively small and molar distalization is the most limited, so 
skeletal Class III patients who require orthodontic orthognathic combination therapy should use molar 
distalization more cautiously when removing maxillary anterior compensation. The length and width of 
the maxillary tubercle in patients with skeletal class I and skeletal class II were greater than those in 
skeletal class III, but there was no significant difference between skeletal class I and skeletal class II. 
Meanwhile, the eruption of third molars promotes the development of maxillary tubercles[3] , and those 
without third molars have less bone mass than those with third molars[4] . The width of each type of 
facial maxillary tuberosity area showed a tendency to narrow from the distal to posterior second molar, 
with changes most evident in skeletal Class III. When performing molar distalization in orthodontic 
clinical practice, it is necessary not only to consider the length of the maxillary tuberosity area, but also 
to consider its width to prevent contact with the bone cortex during dentition distalization, which 
affects the amount of dentition distalization and even leads to root resorption, bone fenestration and 
bone dehiscence[5] . 

4. Methods of maxillary molars Distalization 

4.1 Distalizing molars with face bow 

Common devices for pushing molar distalization by face bow method include head cap facial arch, 
head cap J-hook combined with intraoral fixed appliance and extraoral arch combined with sliding 
rod[6] . These devices are designed intraorally as bands with buccal canals for molars, extraorally 
distracting maxillary molars posteriorly with headrest as anchorage, and buccal canals in the intraoral 
molar region for insertion of the internal arch to transmit extraoral forces to the maxilla. Face bow is 
effective in pushing molar distalization , but use requires high compliance and should often be worn for 
more than 12 hours each day. If due to insufficient time, it is easy to cause the reciprocating movement 
of molars, the correction effect will be greatly reduced. Meanwhile, At the same time, doctors should 
pay attention to the root resorption of patients due to the large orthodontic force of extraoral arch[7] . 

4.2 Nance as an anchorage against molar distalization 

4.2.1 Pendulum appliance 

The pendulum appliance consists of two parts: force application and anchorage[8] . The applied 
force portion was spring-loaded and anchorage consisted of a Nance base placed in the anterior 
maxillopalatine and four bases extending into the ipsilateral premolar junction within the base[9] . The 
pendulum appliance uses the bone of the anterior palate and the upper premolars as anchorage and can 
achieve a distalization effect of pushing molars of 2 to 5.9 mm by applying force at each return visit[10] . 
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However, pushing the molar distally with the pendulum appliance may cause mesial tilt and mesial 
movement of the first premolar, mesiobuccal rotation and distal tilt of the first molar[11] . This molar 
distalization is mainly caused by distal inclination of the crown, which tends to recur because the root 
does not distalize with the crown at the same time[12] . 

4.2.2 Frog molar distalization appliance 

The principle and structure of Frog molar distalization appliance is similar to pendulum appliance. 
Both of them consist of a Nance support, a premolar retention arm and a molar band. The difference is 
that the activation part of Frog molar distalization appliance is composed of distally moving spring. 
Frog can push the molar distally by 1 mm every 90 ° of rotation by rotating the center of distally 
moving spring. Because the Frog molar distalization appliance is located at the furcation of the 
maxillary molar and is closer to the impedance center of the maxillary molar than the pendulum 
appliance, it can effectively control the overall movement of the molar distally and avoid excessive 
coronavirus distalization or elongation of the maxillary molar during distalization. The Frog molar 
distalization appliance produces a mean molar distalization of 4.25 mm, but produces mesial 
inclination of premolars and labial inclination of incisors during molar distalation[13] . 

4.2.3 GMD appliances 

GMD appliances are two-track appliances consisting of molars, premolar bands, buccal and palatal 
canals, tracks, NiTi spiral push springs, Nance brackets, and brackets[14] . Combined with the straight 
wire appliance technique, the molars were pushed distally by using NiTi spiral push springs 
simultaneously on the buccal and lingual sides of the first molars. The large area Nance tray can obtain 
strong anterior anchorage to prevent labial inclination of the anterior teeth and can play a role in 
stimulating maxillary forward growth to some extent. The GMD appliance avoids the problem of poor 
results due to patient incompliance compared with the use of Nance as anchorage to push molars 
distally versus selecting extraoral arch distally. However, because most of its anchorage is undertaken 
by the Nance base, in order to obtain greater anchorage it is often necessary to increase the area of the 
Nance base, not only the base is close to the palate, it is difficult to achieve good oral hygiene, but also 
easy to compress the palatal mucosa leading to edema and inflammation, which causes patient 
discomfort. 

4.3 Micro-implant anchorage assists in molar distalization 

The use of microimplant anchorage to assist molar distalization is currently a commonly used 
method for molar distalization in clinical practice[15] . According to the different treatment methods 
adopted, the implantation site of implant anchorage also changes correspondingly. If straight wire 
appliance combined with microimplant anchorage is used to push the maxillary molars distally, it is 
generally selected to be implanted between bilateral maxillary first molars and second premolars. 
Implants can also be placed in the midpalatal suture as anchorage with fixed appliances to distally 
move molars. Microimplants are widely used because they provide absolute anchorage and avoid loss 
of anterior and premolar anchorage while producing substantial molar distalization distances[16] . 
However, because microimplants have the risk of implant screw fracture, loosening and infection after 
implantation, there are some limitations in application. 

4.4 Clear aligner for molar distalization 

With the rapid development of clear aligner in recent years, the appliance has gradually shown its 
advantages in pushing molar distalization. From the effect of orthodontic treatment, bracketless 
invisible orthodontic treatment can achieve 2 ~ 3 mm distal displacement of maxillary bilateral 
molars[17] without the use of implant anchorage and complete the correction of mild to moderate 
crowding cases. The transparent braces apply force by wrapping the teeth and avoid problems such as 
distal inclination of molars and mesiobuccal rotation and elongation during pushing molars distally[18] . 
At the same time, because the transparent braces have a certain thickness, the molars can be pressed in 
without planting nails in the process of distal molar movement[19]. 

The limitation of clear aligner technique in pushing molar distalization lies in that while invisible 
appliance distally moves maxillary second molar, the overall palatal force of maxillary incisors is 
greater than the labial force, and maxillary incisors show a tendency of overall labial movement[20] . 
This reminds the physician to fully evaluate the thickness of the labial bone plate in the anterior region 
when pushing the molar distally with a clear aligner in clinical practice, and if the bone wall in the 
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anterior region is weak, microimplant anchorage should be used accordingly to avoid excessive labial 
movement of the incisors. 

5. Conclusion 

In summary, the use of maxillary molar distalization to obtain spaces to align teeth greatly expands 
the range of cases treated with non-extraction. With the gradual deepening of clinical research in the 
future and the continuous attention of orthodontists to the aesthetics of the profile, it is believed that 
more new methods of maxillary molar distalization will be produced to help orthodontic clinical work 
improve efficiency, improve results, and have a more positive and far-reaching impact on orthodontics. 
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