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ABSTRACT  The aim of the study was to evaluate the frequency of anchorage auxiliaries used in 

fixed orthodontics; our motivation was that in literature we found a lack of data on this issue, on what 

really orthodontic auxiliaries mean and which are their benefits and side effects. Material și method 

The study was performed on a group of 113 patients who had treatment records. The including criteria 

were age between 10 and 27 years old and clinic cases with fixed devices with or without an auxiliary 

anchorage. Results The results showed that the most used auxiliary anchorage device means was the 

transpalatal arch and the prevalence of auxiliary device wearers is dominant in Angle Class II; the age 

segment between 16 and 20 years has the highest percentage of auxiliary device wearers. Conclusions 

Anchorage auxiliaries are a necessity in fixed orthodontics even in our times when technology and 

treatment options have greatly evolved so that the frequency of patients wearing anchorage auxiliaries 

is quite high and the most used auxiliary anchorage mean of anchorage is represented by the 

transpalatal arch. 
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INTRODUCTION 

This clinical and statistical study on the 

frequency of anchorage auxiliaries in fixed 

orthodontics is meant to bring new data on 

the frequency of their clinical use [1,2]. 

Anchorage has been defined by Ludwig, 

Burstone, and Carano as the resistance to 

unwanted dental movements [3]. From the 

very beginning of the existence of this 

concept, orthodontics has dealt with the 

importance of maintaining or losing 

anchorage [4]. 

It is well known the fact that the forces 

triggered by the orthodontic appliances on 

the tooth and the bone cause displacements, 

thus correcting dentoalveolar anomalies.  

Biomechanics represents the application of 

mechanics on the biological systems , it is 

the basic principle of dental displacements, 

in this concept being included the effects of 

forces and moments of force on the teeth and 

the supporting  periodontium [5,6]. 

To be able to move the teeth in the desired 

direction, it is necessary to apply a system of 

forces that have as a resultant the desired 

direction [7]. The orthodontic force that 

causes the change in the position of a tooth 

can be analyzed according to several criteria: 

moment/force ratio, force size, duration and 

direction of the force [8].   

Regarding the moment of force, defined as 

the product of force and distance measured 

perpendicularly to the direction of the force, 
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it is important the place of force application, 

in the center of resistance of the tooth or 

eccentrically. If applied to the center of 

resistance, a pure translation occurs. If force 

is applied eccentrically, besides translation, a 

moment of force also appears, equivalent to 

the appearance of a rotational movement [5-

9]. 

The size of the orthodontic forces, according 

to Reitan [9], have values that vary between 

20-120g / tooth depending on the therapeutic 

needs and the periodontal condition of the 

teeth. Concerning the duration of action 

orthodontic forces can be divided into 

continuous, intermittent, and interrupted [6-

10]. 

 

MATERIAL AND METHOD  

Our study was performed on a group of 113 

patients who had treatment records. The 

including criteria were: 

 age between 10 and 27 years old; 

 clinic cases with fixed devices with 

or without an auxiliary anchorage. 

The parameters analyzed in the study were: 

 the frequency of anchorage 

auxiliaries; 

 the age of orthodontic devices 

wearers that had anchorage 

auxiliaries; 

 the period time when these 

anchoring aids have been worn. 

 

RESULTS 

Most of the patients, 53% of them, have had 

in their clinical prescription an anchorage 

auxiliary. From all the rest, 20% of them had 

two anchorage auxiliaries, on maxilla and 

mandible, and 27% had no anchorage 

auxiliary but only bimaxillary fixed 

appliances in various stages of the 

orthodontic treatment. (Fig.1) 

     

                                                                                                                                                          

Fig.1 Distribution of anchorage auxiliaries  

Among the most commonly used auxiliaries 

were the transpalatal arch and the lingual 

arch in equal percentages of 12%. (Fig.2, 

Fig.3) 

 

Fig.2 Percentage distribution of the 

lingual arch                                

 

Fig.3 Percentage distribution of the 

transpalatal arch                                                                                                                                  

Quad Helix appliance holded the third place 

in terms of frequency of use. (Fig. 4) 
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Fig.4 Percentage distribution of the Quad 

Helix appliance 

The lip bumper was the last anchorage 

appliance as frequency of use. (Fig. 5) 

 

Fig.5 Percentage distribution of the lip 

bumper 

The distribution of the group of patients by 

age is shown in Fig.6.  

- aged between 10 and 15 years;  

- aged between 16 and 20 years;  

- over 20 years.  

                                       

 
 

Fig.6 Distribution of patients by age 

groups 

We analyzed the frequency of the group of 

patients in terms of wearing an anchorage 

appliance or two (upper and lower). As seen 

in Fig.6, most patients with a single 

anchorage auxiliary belong to the 16-20 age 

group. The distribution of anchorage 

auxiliaries is shown in Fig.7a and Fig.7b.               

              

 
 

Fig.7a Distribution by age of the auxiliary 

appliance wearers 

                                                            

 
 

Fig.7b  Distribution by age of the 

bimaxillary auxiliaries wearers                                                 
 

Analyzing the distribution of orthodontic 

anomalies in the studied group, we get the 

following results (Fig.8, 9, 10):  

                                                                                                                                                         

 
  

Fig.8 Frequency of superior crowding                                    
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Fig.9 Frequency of inferior crowding                                    

 
Fig.10 Frequency of bimaxillary crowding                                    
 

Analyzing the distribution of patients on 

anomalies, we found the higher frequency 

for the Angle Class II (61%) and the least 

frequent is Angle Class III (10%). The 

results that we have found are shown in 

Fig.11, 12, and 13. 

- prevalence of wearers of auxiliary devices 

in Angle Class I is 11% compared to non-

wearers (89%). 

- prevalence of patients wearing auxiliary 

devices in Angle Class II  is 39% compared 

to that of non-wearers (61%). 

 

- prevalence of  wearers in  Angle Class III  

is 10% compared to that of non-wearer ones 

(90%). 
Thus, according to statistics,  there is a  high 

prevalence in wearing anchorage auxiliaries 

in the Angle Class II, with a 39% frequency 

rate, decreasing and reaching the second 

position occupied by Angle Class I by 11%, 

and on the last position in wearing auxiliary 

anchorages is Angle Class III with a 

percentage of only 10%. 

 

 
 

Fig.11 Frequency of Angle Class I              

 

 

Fig.11 Frequency of Angle Class II     

                                         

 

Fig.11 Frequency of Angle Class III     
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DISCUSSIONS 

 
Modern orthodontics makes its presence felt 

in all practices and clinics and tends to 

replace the classic one. Mini-implants, as 

anchorage systems are widely used today, 

successfully replacing conventional 

anchorage appliances. Their efficiency is 

superior to classical anchoring methods. 

Anchorage auxiliaries are also called special 

stabilization or expansion arches, they 

stabilize the first molars and expand the 

arches, they can be prefabricated and must 

be adapted to the individual models of the 

patients or can be made in the dental 

laboratory, unlike fixed orthodontic 

appliances whose application is exclusively 

clinical and whose stability depends on the 

adhesion force created between the tooth, 

bracket and the adhesive material [11-13]. 

The transpalatal arch is one of the most if not 

the most used intraoral means of anchorage 

in orthodontics. When placed passively it 

provides control in all three space 

dimensions: it ensures the preservation of the 

transversal dimension in the lateral sector 

during the treatment, it ensures the 

maintenance of the space in the lateral sector 

and the lee-way space, and if it is placed 

actively it can help to rotate the molars and 

to upright them [7,9]. The function of the 

transpalatal bar is to avoid buccal or palatal 

tipping of the molars when an intrusive force 

is applied to the incisors; it maintains the 

position of the molars and ensures a 

homogeneous and symmetrical expansion of 

the lateral area. 

Even if in time there have been multiple 

attempts to improve and change the original 

design, the most widely used is the original 

one, imagined by Goshgarian [14], 

consisting of a metal bar that connects the 

cemented rings on the upper first molars.  

It is usually provided with a central loop 

oriented mesially or distally away from the 

mucosa. Our result confirms what is stated in 

the literature, namely that the Goshgarian bar 

is the most widely used auxiliary anchorage 

device [14].. 

Out of the group of 113 patients who wear a 

single anchorage device used in fixed 

orthodontics, 53% are wearers and 47% are 

non-wearers, which means that their 

efficiency is high, so is their increased use in 

daily orthodontic practice, as shown by other 

studies too [7,9]. Out of the group of 113 

patients wearing two anchorage devices used 

in fixed orthodontics, 38% are wearers and 

62% are non-wearers. It means that the rate 

of wearers of two appliances is lower but 

still has a fairly high percentage. 

Statistics showed that in the group of 113 

patients, the number of non-wearers of any 

auxiliary device used in fixed orthodontics is 

lower compared to the wearers, so the 

statistics said that the non-wearers are 34% 

compared to the wearers that are 66%.  

This group compared to the  113 patients  

wearing anchorage auxiliaries in fixed 

orthodontics probably shows the 

abandonment of their use or certain 

difficulties encountered by the doctor or the 

patient in connection with the lip bumper, so 

the percentage of wearers in this group is 

0%. Regarding the indications of anchorage 

auxiliaries according to age, our results are 

similar to other studies in the literature [15].  

Patients aged between 10 and 15 years, 

wearing orthodontic appliances have a 

prevalence of wearing anchorage auxiliaries 

of 31%. Patients aged between 16 and 20 

years, wearing orthodontic appliances, have 

a prevalence of wearing anchorages of 30% 
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Patients over the age of 20, wearing 

orthodontic appliances, have a prevalence of 

39% wearing anchorages. 

 

CONCLUSIONS  

 

1. Anchorage auxiliaries are a necessity in 

fixed orthodontics even in our times when 

technology and treatment options have 

greatly  evolved, so that the frequency of 

patients wearing anchorage auxiliaries is 

quite high. 

2. The most used auxiliary anchoring 

appliance is the transpalatal arch, which is 

also the most inconvenient, and the least 

used auxiliary is the lip-bumper. 

3 The frequency of patients wearing a single 

auxiliary device is significantly higher 

compared to the frequency of wearers of two 

devices. 

4 Quad Helix, even with a more complex 

design, has a higher frequency rate than the 

lip bumper. 

5 It seems that the age between 16 and 20 

years has the highest percentage of auxiliary 

devices wearers. 

6 Prevalence of auxiliary anchorage devices 

wearers is dominant in  Angle Class II.
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