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Objectives: To evaluate the overall treatment outcome and undesirable side effects during 

distal movement of the entire maxillary dentition using mini-implants.

Methods: Seventeen patients older than fifteen years with a mild-to-moderate arch length/tooth 

size discrepancy were selected. Leveling and aligning were done with 0.018” x 0.025” passive 

stainless-steel wire in a 0.022 slot. A 1.2 x 8 mm mini-implant was placed bilaterally at the 

mucogingival junction between the maxillary second premolar and the maxillary first perma-

nent molar. A 200-gram distalizing force was applied. Lateral cephalograms and dental casts 

were taken prior to distal movement of the maxillary dentition and six months later. Dental 

casts were assessed using CAD-CAM software. The Wilcoxon signed-rank test was performed.

Results: Intrusion of the entire maxillary arch with decreased lower anterior facial height 

and facial proportion index was noted. The average extent of molar distalization achieved 

was 1.7 mm, at the rate of 0.29 mm/month. Distal tipping of the maxillary molars by 3.8° 

and retraction of the maxillary central incisors by 2.3° were observed. No undesirable side 

effects occurred, such as incisor flaring, extrusion of the molars, or bite opening. Root re-

sorption was present in most cases.

Conclusions: The overall treatment outcome of distal movement of the maxillary dentition 

was good. This method is beneficial for patients with mild/moderate arch length/tooth size 

discrepancy, especially Class II cases, vertical growers, and patients with end on molar re-

lation. Mild root resorption was noted in the maxillary anterior teeth. (Rev Port Estomatol 

Med Dent Cir Maxilofac. 2022;63(1):3-11)
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r e s u m o

Resultado geral do tratamento alcançado durante a distalização de toda 
a dentição maxilar através de mini-implantes – Um estudo clínico 
observacional analítico de centro único

Palavras-chave:

Estudo clínico

Movimento distal da dentição 

maxilar

Mini-implante

Resultado do tratamento

Objetivos: Avaliar o resultado geral do tratamento e os efeitos secundários indesejáveis du-

rante a distalização de toda a dentição maxilar através de mini-implantes.

Métodos: Foram selecionados 17 pacientes com idade superior a 15 anos com discrepância 

dento-alveolar ligeira a moderada. O nivelamento e o alinhamento foram realizados com 

fio de aço inoxidável de 0.018” x 0.025” numa ranhura de 0.022. Colocou-se um mini-implan-

te de 1,2x8 mm bilateralmente na junção mucogengival entre o segundo pré-molar superior 

e o primeiro molar permanente. Aplicou-se uma força distalizadora de 200 gramas. Foram 

obtidos cefalogramas laterais e modelos de gesso antes do movimento distal da dentição 

superior e seis meses depois. Os modelos de gesso foram avaliados com um software CAD-

-CAM. Os dados foram analisados estatisticamente com o teste de Wilcoxon.

Resultados: Observou-se intrusão de toda a arcada superior com diminuição da altura facial 

ântero-inferior e do índice de proporção facial. A extensão média de distalização molar al-

cançada foi de 1,7 mm, a uma taxa de 0,29 mm/mês. Verificou-se inclinação distal dos 

molares superiores em 3,8° e retração dos incisivos centrais superiores em 2,3°. Não ocor-

reram efeitos secundários indesejáveis, como alargamento dos incisivos, extrusão dos mo-

lares ou abertura da mordida. Detetou-se reabsorção radicular na maioria dos casos.

Conclusões: O resultado geral do tratamento de distalização da dentição superior foi bom. 

Este método é benéfico em pacientes com discrepância dento-alveolar ligeira a moderada, 

especialmente casos de Classe II, padrões verticais e pacientes com relação terminal no 

molar. Detetou-se uma ligeira reabsorção radicular nos dentes anteriores superiores. (Rev 

Port Estomatol Med Dent Cir Maxilofac. 2022;63(1):3-11)

© 2022 Sociedade Portuguesa de Estomatologia e Medicina Dentária.  

Publicado por SPEMD. Este é um artigo Open Access sob uma licença CC BY-NC-ND 

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Although the mini-implant has been used as an absolute an-
chorage during space closure to treat malocclusion with a 
high-anchorage demand,1-5 distal movement of the entire 
dentition with mini-implants has not been studied extensive-
ly. The distal movement of the maxillary dentition using mi-
ni-implants involves retraction of all the teeth in the maxil-
lary or mandibular arch and may be a preferred method for 
retraction of anterior teeth in patients with mild arch length/
tooth size discrepancy as compared to inter-proximal reduc-
tion or second premolar extraction.

A thorough and systematic search in all the existing data-
bases did not reveal any well-formulated clinical trial on the 
distal movement of the maxillary dentition using mini-im-
plants, especially on a thicker arch wire. Although several ar-
ticles describe molar distalization with an implant-supported 
system,6-11 few study the distal movement of the maxillary 
dentition using mini-implants.12-14 Earlier studies on the distal 
movement of the maxillary dentition12-14 evaluated it on 0.016” 
x 0.022” stainless-steel wire in a 0.018” / 0.022” slot and some 
had an insufficient sample size.12 Most studies evaluated the 
effect of this treatment’s mechanics on the molars and inci-
sors, but a comprehensive overview of treatment change was 
not available.

Therefore, the present study proposed to evaluate the over-
all treatment outcome and side effects during distal move-
ment of the maxillary dentition using mini-implants on a 
thicker wire: 0.018” x 0.025” stainless steel in a 0.022” slot. This 
study is unique as there is no published literature on distal-
ization mechanics using the given arch wire/bracket slot com-
bination. The objective was to evaluate treatment change in 
the sagittal, vertical, and transverse dimensions and the un-
desirable side effects produced by distal movement of the 
maxillary dentition using buccal mini-implants on 0.018” x 
0.025” stainless-steel wire in a 0.022” slot in the sagittal, verti-
cal, and transverse dimensions.

Material and methods

This study was approved by the scientific review board and 
further reviewed by the ethical board. The sample consisted of 
17 patients meeting the inclusion and exclusion criteria (Table 
1). The inclusion criteria were: more than 15 years of age; 
mild-to-moderate arch length/tooth size discrepancy; full 
complement of teeth excluding the third molars; initial leve-
ling and aligning phase of orthodontic treatment; no history of 
temporomandibular joint problems. The exclusion criteria 
were: <15 years of age; gross vertical discrepancy; severe skel-
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etal Class II or Class III malocclusion; medically compromised; 
periodontally compromised; previous orthodontic treatment.

Based on earlier literature,14 the power was calculated to 
be 97% for 16 patients to evaluate the amount of distal move-
ment of the maxillary first permanent molar and the treatment 
outcome. The effect size was 0.934. After a detailed explanation 
of the procedure, written informed consent to perform the 
treatment and publish the images and the relevant findings of 
the study was obtained from all patients who matched the 
inclusion criteria and agreed to participate. Eighteen patients 
were selected for the study to compensate for dropouts. One 
patient dropped out during the study due to various reasons.

Of the 17 patients, six had an Angle’s Class I molar relation, 
five had an end on molar relation, and six had an end on one 
side and an Angle’s Class I on the other side on a Class I skel-
etal base. Since each patient required a different amount of 
tooth movement, the amount of distalization during six 
months was evaluated. Patients with an Angle’s Class I molar 
relation had a concomitant distal movement of the mandibu-
lar dentition. Distalization was carried out in both the upper 
and lower arch in these patients to correct the proclination of 
the maxillary and mandibular anterior teeth. These cases did 
not warrant extracting the premolars for gaining space.

Fixed orthodontic treatment using 0.022 MBT prescription 
(3M Unitek) was initiated for all patients. Leveling and aligning 
were sequentially carried out up to a 0.018” x 0.025” stain-
less-steel wire. The arch wire was sequentially changed from 
0.016” nickel-titanium wire to 0.016” x 0.22” stainless-steel 
wire, followed by 0.017” x 0.025” stainless-steel wire and 0.018” 
x 0.025” stainless-steel wire. Third molars were removed prior 
to the placement of the mini-implant. Pre-distalization re-
cords, namely extraoral and intraoral photographs, study mod-
els, and lateral cephalogram (T1), were taken.

The width of the inter-radicular bone between the maxil-
lary second premolar and the maxillary first permanent molar 
was assessed on the pre-treatment orthopantomogram to de-
termine the feasibility of mini-implant placement. Indigenous 
mini-implants (1.2 x 8 mm) were placed bilaterally with a 
stent15 at the mucogingival junction between the maxillary 
second premolar and the maxillary first permanent molar at 
an angulation of 30°–40° to the long axis of the tooth.

An intraoral peri-apical radiograph was taken to check the 
mini-implants’ position. A distalizing force of 200 grams was 
applied bilaterally with pre-calibrated NiTi coil springs placed 
from the mini-implants to the crimpable hooks between the 
lateral incisor and the canine on both sides (Figure 1). The 
patient was reviewed periodically once every 3 weeks for 6 
months. Post-distalization records, namely extraoral and in-
traoral photographs, study models, and lateral cephalogram, 
were taken (T2).

Lateral cephalograms were used to investigate the treat-
ment outcome. The skeletal, dental, and soft-tissue parame-
ters were evaluated (Figures 2 and 3). The facial proportion 
index16 was calculated using the following formula: (LAFH/
TAFH minus UAFH/TAFH) x 100, where LAFH stands for lower 
anterior facial height, TAFH for total anterior facial height, and 
UAFH for upper anterior facial height. The extent of distaliza-
tion of the maxillary first permanent molar was evaluated 
individually on the right and left sides. A short stainless-steel 
wire was placed in the auxiliary tube on the left first perma-
nent molar to differentiate it from the right first permanent 
molar on the lateral cephalogram. This mark was made to pre-
cisely measure the extent of distalization of each maxillary 
first permanent molar and eliminate errors in measurement.

Root resorption was evaluated using intraoral periapical 
radiographs taken before the distalization and six months 
after. The extent of root resorption was evaluated as follows: 
0 = no root resorption; 1 = blunting; 2 = irregular root outline; 
3 = apical root resorption, less than 2 mm; 4 = apical root re-
sorption, from 2 mm to one-third of the original root length; 
5 = apical root resorption exceeding one-third of the original 
root length.

The transverse changes in the maxilla were assessed 
precisely on the dental casts using a CAD-CAM software 
(CEREC AC with CEREC BLUECAM 4.2 version). Inter-canine 
(Figure 4), inter-premolar (Figure 5), and inter-molar (Figure 6) 

Figure 1. Distalization of the entire maxillary arch with 
buccal mini-implants placed between the maxillary 
second premolar and the maxillary first permanent molar.

Table 1. Baseline data of the participants

Age (years) Sagittal relation Vertical relation

Males (n=6): 21+3.098
ANB = 4.24±2.14° 22.94±6.79°

Females (n=11): 18+3.00
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Figure 3. Skeletal parameters evaluated in the study.

Figure 2. Dental parameters evaluated in the study.
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widths were measured between the cusp tip of both maxil-
lary canines, the mesial pit of both maxillary first premolars, 
and the central pit of both maxillary first permanent molars, 
respectively.

The various parameters were measured and entered in a 
proforma sheet. The values obtained were subjected to statis-
tical evaluation. The non-parametric Wilcoxon signed-rank 
test was done to evaluate treatment changes within the group 
using the SPSS version 20 software as the sample size was 
small. The level of significance was evaluated at a 95% confi-
dence interval with p≤0.05. One week after the initial evalua-
tion, five radiographs were retraced in each group by the same 
investigator. The intra-operator error was assessed using Co-
hen’s kappa coefficient.

Results

The results obtained from the statistical evaluation are in Ta-
bles 1-5. There was no intra-operator error (the value of kappa 
was 0.9).

The mean age of the patients was 21 + 3.1 years in males 
and 18 + 3.0 years in females. The patients included in the 
study tended toward skeletal Class II malocclusion and hori-
zontal growth pattern (Table 1).

Skeletal evaluation (Table 2) showed a reduction in the ver-
tical proportions of the face with a statistically significant re-
duction in the lower anterior facial height and facial propor-
tion index. There was a significant remodeling of the maxillary 
and mandibular alveolar bone. There was no statistically sig-
nificant change in the position of the maxillary and mandib-
ular skeletal bases and their relation to each other with no 
evident change in SNA, SNB, and ANB. No significant change 
in basal plane angle, mandibular plane, angle of inclination, 
upper anterior facial height, posterior facial height, total facial 
height, gonial angle, and saddle angle was observed.

Dental evaluation (Table 3) showed significant intrusion of 
the entire maxillary dentition. There was a significant retrac-
tion of the maxillary anterior teeth. Significant distal tipping 
of the maxillary first permanent molar by 3.88° was noted. The 
right and left maxillary first permanent molars were evaluat-
ed separately to determine the effect of distalization on each 
molar individually, and their extent of distal movement was 
almost similar: 1.71 ± 1.687 mm and 1.77 ± 1.48 mm with 
p=0.004 and p=0.007, respectively. The inter-incisal angle in-
creased. There was a slight clockwise rotation of the maxillary 
occlusal plane and a marginal decrease in the incisor mandib-
ular plane angle. A significant reduction in overjet occurred.

The cephalometric evaluation of soft tissue (Table 4) re-
vealed a significant change in the position of the upper and 
lower lips. Root resorption was noted in the anterior teeth, 
with most cases showing irregular root outlines.

The effect of treatment mechanics on the maxillary arch 
measured in the transverse plane showed no statistically sig-
nificant change in inter-canine and inter-premolar width. The 
inter-molar width increased by 0.38 mm, which was statisti-
cally significant (Table 5).

The rate of molar distalization achieved on each side was 
0.29 mm per month. The incisors retracted 0.39° per month.

Figure 4. Measurement of inter-canine width using CAD-CAM.

Figure 5. Measurement of inter-premolar width using 
CAD-CAM.

Figure 6. Measurement of inter-molar width using 
CAD-CAM.
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Discussion

Distal movement of the maxillary dentition can be consid-
ered in cases of borderline skeletal Class II malocclusion with 
an end on molar relation to achieve a Class I molar relation 
and concomitantly correct the axial inclination of anterior 
teeth. It is also indicated in bimaxillary prognathism with 
mild proclination of the maxillary and mandibular anterior 
teeth in patients not willing to undergo orthognathic surgery. 
Moreover, it can be considered in individuals with Class I mal-
occlusion with mild bidental proclination or mild crowding of 
the maxillary anterior teeth. However, in these situations, dis-
tal movement of the mandibular dentition should be done 
concomitant with the upper arch. For distal movement of the 
maxillary dentition to be effective, extraction of third molars 
is mandatory except when the third molar is deep-seated and 
located relatively high up in the maxillary tuberosity.17 Fully 
erupted maxillary third molars will offer resistance to the dis-
tal movement of the maxillary arch, reducing the magnitude 
of distalization.

Only individuals older than 15 years were included in the 
study to eliminate the effects of growth on the treatment out-
come. The quality of bone may not be satisfactory in younger 

patients, resulting in failure of the mini-implant.18,19 The mean 
age of the patients included in the study was 19.06 years + 3.2 
months.

The 0.022” x 0.025” slot was used as it is preferred by many 
orthodontists and has several advantages over the 0.018 X 
0.025” slot. Previous literature20 suggests the use of 0.016” x 
0.022” stainless-steel arch wire for distalization. However, we 
selected a thicker arch wire – 0.018” x 0.025” stainless-steel 
wire in a 0.022” x 0.25” slot, as it will offer better rigidity and 
torque control than the 0.016” x 0.022” stainless-steel wire. 
Despite these precautions, root resorption was noted during 
treatment. This problem may be minimized by reducing the 
magnitude of applied force or increasing the time between 
activation.

The mini-implant site,21 diameter,22,23 and placement an-
gulation13,24 were determined considering that the entire max-
illary dentition moves upon application of the distalizing force, 
and the resulting root proximity may result in mini-implant 
failure. The average success rate of the mini-implant was 82%, 
and six mini-implants were re-positioned throughout the 
treatment.

In the present study, the distalizing force was applied from 
the crimpable hooks placed in the anterior region to the 

Table 2. Comparison of treatment changes (T1-T2): Skeletal parameters

Parameter
Pre-distalization (T1)

Post-distalization  
(T2 after six months) 

Difference between  
T1 and T2 Z

Asymp Sig.  
(2 tailed)

MEAN SD MEAN SD MEAN SD

SNA 82.00° 2.318 81.82° 2.298 0.16° .7946 -.879b .380

SNB 77.76° 3.527 77.53° 2.96 -0.33° 2.4276 -.954b .340

ANB 4.24° 2.137 4.29° 1.829 -0.05° .5928 -.378c .705

A point to PM vertical (mm) 45.82 1.496 45.24 1.749 0.58 1.77 -1.367b .172

B point to PM vertical (mm) 37.82 3.317 36.64 3.717 1.18 2.48 -1.720b .086

Sup prosthion to PM vertical (mm) 50.45 2.489 47.87 2.74 2.58 1.957 -3.239b .001*

Inf prosthion to PM vertical (mm) 43.97 3.695 41.83 3.47 2.14 2.5468 -2.679b .007*

GoGn to PP 22.94° 6.787 22.53° 6.47 0.38° 1.347 -1.054b .292

GoGn to SN 30.18° 7.308 29.76° 6.6 0.37° 1.425 -1.076b .282

Angle of inclination 86.12° 3.08 86.82° 2.963 -0.65° 1.36 -1.707c .088

UAFH (mm) 46.68 2.577 46.95 2.49 -.027 1.702 -.892c .372

LAFH (mm) 62.85 5.13 61.88 5.15 0.97 .938 -2.969b .003*

FPI 13.44 3.804 12.34 3.548 1.1 1.802 -2.302b .021*

PFH (mm) 71.71 7.31 71.98 7.15 -0.26 1.263 -.900c .368

TAFH (mm) 108.62 5.88 108.14 5.83 0.48 1.3089 -1.143b .253

Ar-Go-Me 123.06° 5.963 122.18° 5.525 0.79° 2.1944 -1.527b .127

N-S-Ar 125.59° 4.597 125.53° 4.230 0.065° 2.2206 .000d 1.000

b. Based on positive ranks
c. Based on negative ranks
d. The sum of negative ranks equals the sum of positive ranks

* Statistically significant
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mini-implant, resulting in an oblique force vector with retrac-
tion and a tendency toward the intrusion of the maxillary an-
terior teeth. Application of the point of force at the center of 
resistance of the maxillary dentition at approximately the 
same height as the mini-implant will result in a direction of 
force almost parallel to the occlusal plane, preventing rotation-
al forces on the dentition.5 Some may say that the width of the 

inter-radicular bone on the buccal aspect may be insufficient 
between the maxillary second premolar and maxillary first 
permanent molar for distal movement of the maxillary denti-
tion and loosening of the mini-implant may occur due to root 
proximity. Mild mobility of the mini-implants IS ACCEPTABLE 
AND may be considered successful if mini-implant mobility 
and orthodontic forces are periodically monitored.25

Table 3. Comparison of treatment changes (T1-T2): Dental parameters

Parameter
Pre-distalization (T1)

Post-distalization
(after six months, T2)

Difference between 
T1 and T2 Z

Asymp Sig. 
(2-tailed)

Mean SD Mean SD Mean SD

U1 to PP (°) 58.05 6.05 60.76 5.4 -2.35 4.387 -2.572c .010*

U4 to PP (°) 83 3.58 83.41 6 -0.294 4.327 -.457c .647

U6 to PP (°) 89.53 6.42 93.47 6.27 -3.88 4.82 -2.641c .008*

U1Cres to PP (mm) 16.32 3.0041 15.41 2.9644 0.91 1.414 -3.350b .001*

U4Cres to PP (mm) 13.94 2.045 12.88 1.7986 1.06 1.39 -2.698b .007*

U6Cres to PP (mm) 15.47 1.907 13.24 1.954 2.24 1.678 -3.115b .002*

U6 (right molar) to pterygoid vertical (mm) 17.28 2.96 15.76 3.33 1.71 1.687 -2.854b .004*

U6 (left molar) to pterygoid vertical (mm) 17.88 2.98 16.47 3.1 1.77 1.48 -2.676b .007*

Upper OP to PP (°) 7.88 3.55 8.24 3.597 -0.353 1.169 -1.112c .266

Lower OP to PP (°) 18.41 4.388 17.00 4.47 1.41 2.85 -1.986b .047*

Interincisal angle (°) 102.71 8.978 106.71 10.178 -4.00 5.927 -2.373c .018*

Overjet (mm) 2.80 2.29 1.80 1.387 0.94 1.749 -2.132b .033*

Overbite (mm) 1.53 1.646 1.42 1.314 0.12 1.317 -.428b .668

IMPA (°) 110.00 8.337 109.76 9.087 0.235 4.816 -.208b .835

Incisal show below lip line (mm) 4.50 1.67 4.18 1.27 0.353 .862 -1.611b .107

b. Based on positive ranks.
c. Based on negative ranks.

* statistically significant

Table 4. Comparison of treatment changes (T1-T2): Soft Tissue/Root resorption

Parameter
Pre-distalization (T1) 

Post-distalization
(after six months, T2)

Difference between 
T1 and T2 Z

Asymp Sig. 
(2-tailed)

Mean SD Mean SD Mean SD

Upper lip to E plane (mm) 0.53 1.39 -0.65 2.234 1.235 2.166 -2.100b .036*

Lower lip to E plane (mm) 3.87 3.19 2.71 3.636 1.588 1.176 -3.461b .001*

Nasolabial angle (°) 94.24 13.567 94.47 7.641 -0.235 8.159 -.363c .717

Mentolabial sulcus (mm) 102.41 13.625 105.47 13.38 -3.059 8.555 -1.372c .170

Root resorption*** 0.53 0.5145 2.82 1.19 -2.12 1.218 -3.548b .000*

b. Based on positive ranks.
c. Based on negative ranks.

* Statistically significant
*** Degree of root resorption: 0= no root resorption; 1=blunting, 2= irregular root outline; 3= apical root resorption, less than 2 mm; 4= apical root 
resorption, from 2 mm to one-third of the original root length; 5= apical root resorption exceeding one-third of original root length.
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Evaluation of the treatment results showed significant re-
traction of the maxillary anterior teeth with remodeling of the 
alveolar bone as shown at the superior prosthion. Significant 
reduction in the lower anterior facial height and facial propor-
tion index was noted and may be due to the significant intru-
sion of the maxillary premolars and molars with mild autoro-
tation of the mandible. Hence, this appliance system may be 
beneficial in vertical growers.

Significant distalization of the maxillary first permanent 
molar with mild distal tipping was seen. There was a mild re-
duction in the inter-incisal angle, possibly improving post-treat-
ment stability. Reduction in overjet was seen due to improve-
ment in the axial inclination of the maxillary anterior teeth.

The extent of intrusion from anterior to posterior in-
creased gradually, probably due to the posterior location of the 
mini-implant. If the direction of force application passes 
through the center of resistance of the maxillary dentition, 
only intrusion and distalization of dentition will occur. Other-
wise, rotational forces should be anticipated.

Evaluation of the soft tissue showed a change in the position 
of the upper and lower lips at the end of treatment with im-
provement in profile. In the transverse plane, no significant 
change in inter-canine and inter-premolar width was noted. 
Mild expansion of about 0.38 mm was noted in the molar region.

The rate of molar distalization was around 0.29 mm per 
month and the rate of retraction of maxillary anterior teeth 
was 0.39°. The results showed no skeletal change, but the pa-
tient was evaluated for only six months.

The extent of distalization was comparable with that of Park 
HS,20 greater than that of Bechtold et al.,12 and less than that of 
Yamada et al..14 However, the extent of molar intrusion in the 
current study was greater than the latter study14 and may be due 
to a rigid arch wire and a better bracket-arch wire fit. All the above 
studies had a longer treatment duration than the current study.

Comparison with other conventional methods of molar 
distalization like the pendulum appliance and the bone-an-
chored pendulum appliance (BAPA) showed a lesser extent of 
distalization and distal tipping.6-8 The distal jet appliance/
skeletonized distal jet appliance supported by mini-implant 
anchorage26 and the first-class appliance showed greater mo-
lar distalization but significant premolar anchorage loss.27 

Molar distalization with the skeletal anchorage system using 
bone plates was about 3.3 to 3.5 mm greater with slight distal 

tipping of teeth.7,8 However, the bone plate placement is a very 
invasive procedure compared to the mini-implant placement 
and must be contemplated with care.

Conclusions

The overall treatment outcome of the maxillary dentition distal-
ization on 0.018 x 0.25” stainless-steel wire in a 0.022 slot was 
good. Mild root resorption was noted in the maxillary anterior 
teeth. This method can be applied in cases with a mild-to-mod-
erate arch length/tooth size discrepancy, especially Class II cases. 
It is beneficial in patients who require intrusion of the maxillary 
dentition, vertical growers requiring a reduction in the lower an-
terior facial height, and those with end on molar relation.
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Table 5. Comparison of treatment changes (T1-T2) Cast Analysis: Transverse parameters

Parameter
Pre-distalization (T1)

Post-distalization
(after six months, T2)

Difference between 
T1 and T2 Z

Asymp Sig. 
(2-tailed)

MEAN SD MEAN SD MEAN SD

Inter-canine width (mm) 34.25 1.81 34.141 1.428 0.11 1.119 -.901b .368

Inter-premolar width (mm) 35.81 1.92 36.17 1.6977 -0.36 .838 -1.841c .066

Inter-molar width (mm) 46.55 2.76 46.93 2.731 -0.38 .693 -2.134c .033*

b. Based on positive ranks.
c. Based on negative ranks.

*Statistically significant
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