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Abstract 

Objective: To evaluate the efficiency and side effects 

of intrusion arch versus miniscrew-supported 

intrusive arch in treatment of deep bite cases 

accompanied with gummy smile. Subjects and 

methods: The study samples included forty patients 

selected from the outpatient clinic of the Department 

of Orthodontics, Faculty of Dentistry, Minya 

University. Forty adult patients (11 males and 29 

females) were non-growing patients with Average age 

from 18-25 years old with increased gingival show 

during smiling and excessive overbite diagnosed by 

clinical examination. All diagnostic and radiographic 

records were completed and the patients were divided 

into two groups with 20 subjects in each group. 

Group A was treated with traditional intrusive arch 

and group B was treated with intrusive arch 

supported on two miniscrews placed buccally between 

the second bicuspid and the first molar bilaterally. 

Results: Intrusion in upper incisors occurred by 0.95 

to 1.53 mm in group A and 1.96 to 2.34 mm in group 

B and the amount of produced inclination during 

intrusion was greater in group A than group B. The 

amount of external apical root resorption was mild in 

both group with less values in group A than group B. 

Conclusion: Both modalities successfully intrude the 

upper anterior teeth but more inclination changes was 

observed in group A than group B and insignificant 

root resorption was observed in both groups. 

Key words: Incisor intrusion, Intrusive arch, Deep 

bite treatment, Gummy smile 

Introduction             

 Excessive overlapping of the lower 

incisors by the upper ones is termed deep 

overbite1. This condition is associated with 

many negative effects on the periodontium, 

temporomandibular joint and the esthetic 

appearance of the patient2. So, treatment of 

deep bite is very important to maintain the 

periodontal integrity and enhance the facial 

appearance of the patient. Between 21% and 

26% of the general population and around 75% 

of orthodontic patients were found to have 

profound overbite2. 

Treatment of deep bite can be 

accomplished by posterior teeth extrusion, 

anterior teeth intrusion or combination of 

both3.4. Intrusion of the anterior segment was 

considered the most effective and stable 

treatment option in adults5. 

          In cases of deep bite accompanied with 

excessive incisal show (gummy smile), the 

incisor intrusion produces a suitable treatment 

option for deep bite and in the same time will 

reduces the gummy smile of the patients6. The 

anterior segment intrusion can be performed by 

various mechanisms. The J-hook head gear can 
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produce intrusion but need patient cooperation 

and the intrusion arch is more accepted by the 

patients but it produces some side effects in the 

form of posterior teeth extrusion and the 

anterior teeth proclination7.  

         The utility arch fabricated from stainless 

steel were found to exert more force than 

intrusive arch made of TMA wire8.9. The 

absolute anchorage produced by temporary 

anchorage devices provided more treatment 

options for different orthodontic situations that 

require anchorage reinforcement to minimize 

the undesirable side effects10. However, 

additional costs, patient acceptance, and screw 

looseness during therapy may limit their 

utilisation11. 

        This study was conducted to investigate 

the effect of using the miniscrews to support 

the intrusion arch during intrusion of the 

anterior teeth and to compare between the 

traditional intrusive arch an miniscrews 

supported intrusive arch.  

Subject and Methods 

Study design  

A double blinded randomized control 

clinical trial was established to evaluate the 

efficiency and side effects of intrusion arch 

versus miniscrew-supported intrusion arch in 

treatment of deep bite cases accompanied with 

gummy smile.  

Ethical regulation: 

This study was approved by the Research 

Ethics Committee of the Faculty of Dentistry, 

Minya University. (ID number 484 / 2021) 

 

Sample size:  

The software "SAMPSIZE" was used to 

identify this study's sample size as a superiority 

randomized clinical trial. taking the risk of 

patient withdrawal into account, 40 patients (20 

in each group) were recruited for this study 

(the predicted size of the sample was11) 

Forty patients selected from the 

outpatient clinic of the Department of 

Orthodontics, Faculty of Dentistry, Minya 

University. Forty adult patients (11 males and 

29 females) were non-growing patients with 

average age from 18-25 years old with 

increased gingival show during smiling and 

excessive overbite diagnosed by clinical 

examination.  

The case history and clinical examination 

was conducted for each patient and al 

diagnostic and radiographic records were 

completed. The study was revised and accepted 

by the ethics committee of Minya University 

and an informed consent was taken from all 

patients after clear explanation of the study 

procedures and possible side effects. 

The patients were divided into two 

groups:   

- Group A:  20 patients were treated 

with traditional intrusive arch  

- Group B: 20 patients were treated 

with intrusive arch supported on 

two miniscrews placed buccally 

between the second bicuspid and 

the first molar bilaterally. 

         All permanent teeth were received 

brackets (Mini-master Roth with 0.022× 

0.028 slot) and buccal tubes in first and 
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second molars and from the beginning of 

the treatment the upper incisors were 

ligated together and the main arch wire 

was cut distal to the canine or the lateral 

incisor bilaterally (segmental mechanics). 

     Alignment was done up to 0.019 

0.025-inch stainless steel arch wire in 

both arches. 

In group A: an intrusion arch (made od 

16×22 TMA wire) was fitted in the accessory 

tube of the upper first molar and activated by 

bending mesial to the buccal tube to produce 

force of 60-80gm calibrated using force gauge.

 

 

Figure 1: maxillary incisors intrusion using intrusive arch at the beginning of 

treatment 

        

In group B: an intrusive arch (made od 

16×22 TMA wire) was fitted in the holes of 

two miniscrews placed between upper second 

premolar and first molar on each side.  

Korean titanium mini-screws (MCT Bio) 

were inserted in interradicular areas 

perpendicular to the bone surface and midpoint 

between the roots of upper second premolar 

and first molar in both sides. A mini-screw 

with 8 mm length and 1.6mm head diameter 

was used for each patient in group B. The 

intrusive arch was activated by the same 

manner using the same force gauge to produce 

60-80 gm force for intrusion.

 

Figure 2: maxillary incisors intrusion using miniscrews supported intrusive arch at 

the beginning of treatment 
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Before activation of the intrusion arch, 

three dimensional images of CBCT were taken 

for all patients. Every four weeks, follow-up 

visits were conducted and at each follow-up 

appointment, the stability of the mini-screw 

was checked. If mini-screw failure was noted, 

the intrusion was paused and after a week, the 

mini-screw was reinserted and intrusion was 

reactivated. After three months of activation, 

the intrusion was terminated. 

       

Figure 3: intrusion of upper incisors using (right) miniscrews supported intrusive 

arch and (left) intrusive arch 

      

The patients were sent to the same 

center of radiology to obtain the last cone beam 

imaging three months after the intrusion. 

Regardless of whether total intrusion was 

achieved or not. And the amount of intrusion, 

root resorption and upper incisors inclination 

differences were measured for each group. 

  

 

Results 

- Regarding intrusion of upper incisors in both groups, no significant 

difference between two groups was found. 
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Figure 4: Bar chart showing mean difference between pre and post intrusion 

measurements in both groups. 

 

- Concerning the length of upper incisors in both groups, nonsignificant 

difference between two groups was found except L of UL2 in group A 

was significantly higher than group B. 

 

Figure 5: Bar chart showing mean difference between pre and post length measurements in both 

groups. 

 

- Viewing the inclination of upper incisors in both groups, nonsignificant 

difference between two groups was found. 

 
Figure 6: Bar chart showing mean difference between pre and post inclination measurements in 

both groups. 
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Measurements of UR1-Apex to HP, 

UL1-Apex to HP, UR2-Apex to HP, UL2-

Apex to HP, IE-UR1 to HP, IE-UL1 to HP, IE-

UR2 to HP, and IE-UL2 to HP were all 

substantially lower in Group A than in Group 

B indicating that group A (conventional 

intrusion arch) has a lower intrusion rate than 

group B (intrusion arch, which is supported by 

miniscrews). Inclination of UR1 to FP, 

Inclination of UL1 to FP, Inclination of UR2 to 

FP, and Inclination of UL2 to FP observations 

from group A were substantially greater than 

those from group B indicating that group A 

(conventional intrusion arch) has an upper 

incisor inclination that is higher than group B 

(intrusion arch supported by miniscrews). 

Discussion 

           Deep bite is one of the difficult 

multifactorial orthodontic malocclusions that 

need special consideration in diagnosis and 

treatment planning. In adult patients, the 

intrusion of the upper anterior teeth is the most 

suitable treatment when the patient suffers 

from gummy smile6. 

           In recent studies, several force ranges 

between 40 and 100 g have been 

employed12.13.14. The intrusion force must be 

applied at the center of resistance of the upper 

incisors which is located 5 to 7 mm distal to 

the lateral incisors to reduce this possible side 

effects14. 15.. 

              Olmes S found that TADs are more 

effective than Connecticut intrusive arch in 

treatment of overbite but can produce more 

root resorption17. Sifakakis I et al concluded 

that The Burstone TMA 0.017 0.025 intrusion 

arch produces the lowest force during incisor 

intrusion and the moment produced at the 

sagittal plan was very low9. Polat-Ozay O et al 

found less adverse effects produced on the 

posterior teeth after miniscrew application for 

incisors intrusion11. Kumar P et al found that 

the miniscrews with dimension of 1.3 mm in 

diameter and 7 mm in length offered 

satisfactory anchorage for the intrusion of the 

maxillary incisors15. Alam F et al concluded 

that both and burstone intrusion arch produced 

effective intrusion when appropriate force was 

applied with less root resorption found after 

intrusion with the miniscrews18. 

           In this study we compared the intrusive 

effective of the traditional intrusive arch made 

of 16.22 TMA wire in group A with the same 

intrusive arch supported on miniscrews in 

group B. Patients that met the inclusion criteria 

and suffered from deep bite with anterior 

gummy smile were collected for the study and 

divided into two groups. We compared the 

traditional anchorage from the posterior teeth 

in group A with the skeletal anchorage in 

group B. CBCT gives the chance to measure 

these changes more accurately and in 3 

dimensions19 . 

         The main arch wire was cut into one 

anterior and two posterior parts before 

intrusion20. The anterior region was ligated by 

steel ligature before intrusion and the 

activation of the intrusion arches was by 

ligation as close as to the Centre of resistance 

as described by Lindauer and Isaacson who 

described the effects of the point of the force 

application on intrusion and teeth flaring 

according to the distance from the Centre of 



Egyptian 
Orthodontic Journal 

    44 Volume 65- June 2024 

ISSN: 1110-435X 

ONLINE ISSN: 281-5258 

resistance of the anterior teeth21. Force gauge 

was used to measure 60-80 mg intrusion force 

for the upper anterior teeth and the intrusive 

arches were ligated near the Centre of 

resistance of the anterior region16. 

         The average intrusion rate in the former 

studies was 2.4 to 4mm while in this study the 

intrusion rate was 0.95 to 1.53mm in group A 

and 1.96 to 2.34mm in group B and the deep 

bite were corrected in both groups. We found 

that the amount of intrusion in group A 

measured from the root apex to the horizontal 

plane was 1.09 mm and 1.53 mm in UR1 and 

UL1 respectively and 0.95 mm and 1.04mm in 

UL2 and UR2 which means that the amount of 

intrusion was greater in the central incisors 

than the laterals. In group B, the amount of 

intrusion of UR2, UR1, UL1 and UL2 was 

2.34mm,1.96mm,1.84mm and 1.89mm 

respectively. The average movement of the 

root apex to horizontal plane was greater when 

compared with the previous studies (Ozsoy et 

al)11. 

         In the sagittal plane, the amount of 

inclination of the incisors in relation to 

Frankfort plane was greater in group A (8.2 

degree) than group B (7.5 degree). the results 

were greater than obtained by Ozosy et al11and 

Degushi et al7 but less than the results found by 

Parker et al and Kinzel et al who found higher 

results of inclination after maxillary incisor 

intrusion (about 13 degree)22.23 using 

traditional ways. The differences in inclination 

between studies was related to the various 

mechanics used. The produced proclination 

may be useful in cases suffering from deep bite 

and gummy smile combined with retroclined 

upper incisors. 

         Heavy force will not increase the rate of 

intrusion but will raise the hazards of EARR24 

so in this study light force (60-88 mg) was used 

to produce the required amount of intrusion 

with minimum effect on root resorption. 

         Root resorption following intrusion was 

observed by McFadden et al et al and 

Upadhyay et al24.25On the other hand, 

Costipoulos and Nanda concluded that 

intrusion using light force can be beneficial in 

correcting deep bite without leading to 

considerable root resorption26. It was found 

that the total amount of resorption ranged from 

0.2mm to 0.5mm in group A and from 0.46mm 

to 0.93mm in group B. The amount of 

resorption ranged from just blunting to 

shortening by less than 1mm in both groups 

and less amount of EARR was found in group 

A than Group B. Group A (intrusion arch) 

experienced less intrusion than group B 

(miniscrew supported intrusive arch) and 

inclination values in group (A) was larger than 

that found in group (B). 

Conclusion  

1- The amount of intrusion using 

miniscrews supported intrusion arch 

was greater than the amount 

produced by traditional intrusion 

arch 

2- The amount of produced inclination 

during intrusion was greater in 

group A than group B.  

3- The amount external apical of root 

resorption was mild in both group 
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with less values in group A than 

group B. 
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