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ABSTRACT

Aim: To evaluate the efficacy of surgically-assisted clear-aligners in orthodontic 
tooth movement acceleration. Subjects and Methods: This study was carried out upon 
14 patients with an age range from 15 to 25 years, Patients who met the inclusion 
criteria were randomly assigned to the control group in which patients were treated by 
clear aligners alone and study group in which patients were treated by clear aligners 
assisted with surgery. Results: The collected data were analysed and revealed that there 
was a statistically significant difference between the control group and the experimen-
tal group where (p<0.001). The highest mean value of the total treatment time was 
found in the control group, while the least mean value was found in the study group. 
Conclusion: The results of this study suggested that the overall treatment time needed 
to alleviate crowding in the control and study groups was significantly different with a 
drastic decrease in orthodontic treatment time in the study group.

INTRODUCTION

Orthodontics is both an art and a science. The quest for beauty and 
balance in appearance is art. Putting a plier to a wire at each appoint-
ment to attain that perfect treatment outcome is analogous to putting a 
brush to canvas and seeing a painting come to life. Both are dependent 
on the knowledge and vision of the expert.1

To address the increasing aesthetic demand for an alternative to 
conventional braces, investigators have developed several solutions, 
such as ceramic or composite braces, lingual orthodontics, and clear 
aligners.2

Esthetic orthodontic treatment with removable, clear, semi-elastic 
polyurethane aligners has become an increasingly common treatment 
choice since its first appearance in 1997.  This computer-aided modeling 
technique facilitates the fabrication of numerous aligners to move teeth 
with relative precision to obtain a good occlusion. These aligners are 
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made from a thin, transparent plastic that fits over 
the buccal, lingual/palatal, and occlusal surfaces of 
the teeth.3, 4   Removable clear aligners have become 
a popular treatment choice for clinicians because 
of their esthetics, comfort, and better oral hygiene 
compared with traditional appliances, although 
their use is limited to selected cases. Nowadays, in 
addition to the esthetic demands, patients require a 
reduced orthodontic treatment time.5 

Attempts to shorten the time needed for tooth 
movement can be divided into three categories: 6-8

1.	  Local administration of chemicals, 

2.	 Physical or mechanical stimulation of the al-
veolar bone, such as the use of direct electrical 
current or magnets, and (3) Surgery, including 
dental distraction and alveolar corticotomies.

A recent studies evaluating the effectiveness 
of interventions on accelerating orthodontic tooth 
movement with a conventional orthodontic appli-
ances suggested that corticotomy is a relatively 
safe and effective means of doing so.  It has been 
suggested that the biologic basis of corticotomy-
assisted orthodontic treatment is mediated by a re-
gional acceleratory phenomenon (RAP). Further, it 
has been hypothesized that corticotomy can lead to 
intensified osteoclastic activity, resulting in osteo-
penia and increased bone remodeling. The conse-
quent accelerated tooth movement should shorten 
treatment duration.5 

The aim of the present study was to evaluate the 
efficacy of clear-aligners that combined with sur-
gery in orthodontic tooth movement acceleration.

PATIENTS AND METHODS

This study was carried out upon 14 patients with 
an age range from 15 to 25 years, selected from 
the outpatient orthodontic clinic, Faculty of Dental 
medicine, Al-azher University, Assiut branch.

The subjects, presenting to the orthodontic clinic 
were assessed for eligibility according to the fol-
lowing inclusion criteria.

Inclusion Criteria:

1.	 Patients with age range from 15 to 25 (mean = 
19 years).

2.	 Single or double arch treatment.

3.	 Non-extraction treatment.

4.	 Presence of full complement dentition from first 
molar to first molar.

5.	 Good oral hygiene.

6.	 Healthy peridontium.

7.	 Anterior irregularity index greater than 5.

8.	 No therapeutic intervention planned involving 
intermaxillary or other intraoral or extraoral ap-
pliances including elastics, lip bumpers, maxil-
lary expansion appliances.

Patients who met the inclusion criteria were 
randomly assigned to the control and experimental 
groups. For all patients in both groups a rubber base 
impression (heavy and light) were taken to insure 
that fine details were recorded.

The rubber base impression were send to the 
manufacture (k-line lab) with the records and 
the treatment plane for each patient for aligner 
fabrication.

Once the aligners has been fabricated, each pa-
tients have received their aligners and instructed by 
the wearing instructions and time wearing protocol 
according to each group.

For both groups, the patients were instructed 
to change the aligner every 7 days. In the control 
group, the patients tried to wear the next aligner 
after 7 days but it was impossible to set the next 
aligner in all patients of the control group.



179

Evaluation of the Efficacy of Surgically-Assisted Clear-Aligners in Orthodontic Tooth Movement Acceleration

178

ADJ-from Assiut, Vol. 2, No. 2 Abd El-Ghafar I.S, et al.

In the experimental group, the patients tried to 
wear the next aligner after 7 days and all patients 
in this group can wear the next aligner easily after 
7 days.

In the control group, the patients were tried to 
wear the next aligner on every day (on day 8, 9, 10, 
11, 12, 13) but the next aligner can’t be changed 
before the day 14. For the control group, the time 
of aligners wearing was the same time instructed by 
the manufacture (mean = 14 days) for each aligner.

The time the subjects receive their first aligner 
was recorded. The alignment of the teeth was clini-
cally checked using a periodontal probe at every ap-
pointment and an impression was taken and poured 
for follow up and measurement on dental cast after 
each aligner. For the experimental group the time 
of wearing is reduced by half the time that instruct-
ed by the manufacture for each aligner (mean = 7 
days). The patients at this group were wear the first 
aligner the same time after the piezotome -cortici-
sion surgery.

Piezotome-corticision procedure:

Patients underwent the piezotome-corticision 
procedure at the Orthodontic Clinic, Al-Azhar 
University, Assuit. 

Panoramic radiographs were utilized to assess 
the long axes of the teeth and root proximity prior 
to the procedure.

Local anesthetic was administered, then the 
depth of gingival tissue was determined using a 
periodontal probe.

A # 15 Bard-Parker scalpel was used to make 
vertical incisions through the gingiva, 4mm below 
the interdental papilla to preserve the coronal at-
tached gingiva.

These vertical incisions were made interproxi-
mally on the labial aspect of the mandible through 
the gingiva and the underlying bone.

The incisions were 4mm in length. After the inci-
sions were made, the gingiva was slightly elevated 
laterally to visualize the bone and roots.

A piezosurgery knife, which is an ultrasonic mi-
crosaw, was used to create the cortical alveolar inci-
sions to a depth of 1mm within the cortical bone. 
The depth of the cortical incisions was limited to 
1mm for a safety margin in these severely crowded 
cases.

Data collection:

Little’s irregularity index was used to measure 
the amount of crowding on the dental models at ev-
ery appointment. 

The proposed scoring method involves measur-
ing the linear displacement of the anatomic points 
as distinguished from the clinical contact points of 
each tooth from the adjacent tooth anatomic point.

The sum of these displacements representing the 
relative degree of irregularity.

Perfect alignment from the mesial aspect of the 
left canine to the mesial aspect of the right canine 
would theoretically have a score of 0, and with in-
creased crowding represented by greater displace-
ment and therefore a higher index score. Rather 
than measuring from contact points to ideal arch 
form or to another subjective point, the actual linear 
distance between adjacent contact points is deter-
mined. Such a measure represents the distance that 
anatomic points must be moved to gain anterior 
alignment.

RESULTS

The mean and standard deviation values were 
calculated for each group in each test. Data were 
explored for normality using Kolmogorov-Smirnov 
and Shapiro-Wilk tests, data showed parametric 
(normal) distribution.
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Repeated measure ANOVA was used to compare 
between more than two groups in related samples.  
Paired sample t-test was used to compare between 
two groups in related samples. Independent sample 
t-test was used to compare between two groups in 
non-related samples. Two-way ANOVA was used to 
test the interaction between different variables.

The significance level was set at P ≤ 0.05. 
Statistical analysis was performed with IBM® 
SPSS® Statistics Version 20 for Windows.

Total Irregularity index:

There was no statistically significant differ-
ence between (Control) and (Experimental) where 
(p=0.221	

The highest mean value was found in 
(Experimental), while the least mean value was 
found in (Control) group.

Total time of treatment:

There was a statistically significant differ-
ence between (Control) and (Experimental) where 
(p<0.001). 

The highest mean value was found in 
(Control), while the least mean value was found in 
(Experimental) group.

Variables
Total time of treatment

Mean SD

Control 256.00 23.86

Experimental 146.00 13.66

p-value <0.001*

Time of wear for each aligner:

There was a statistically significant differ-
ence between (Control) and (Experimental) where 
(p<0.001). 

The highest mean value was found in 
(Experimental), while the least mean value was 
found in (Control) group.

Variables
Time of wear for each aligner

Mean SD

Control 14.00 0.00

Experimental 7.00 0.00

p-value <0.001*

Fig. (1) A case representing the control group before and after treatment

Fig. (2) A case representing the experimental group before, during surgery and after treatment
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DISCUSSION

Reduction of orthodontic treatment time is con-
sidered a goal in the management of malocclusions.9

Removable clear aligners have become a popu-
lar treatment choice for clinicians because of their 
esthetics, comfort, and better oral hygiene com-
pared with traditional appliances, although their use 
is limited to selected cases. 

Corticotomy has been claimed to reduce the 
treatment time because the resistance of the dense 
cortical bone to orthodontic tooth movement is 
removed.10When responding to a traumatic stimu-
lus, bony tissues initially undergo a biologic stage 
(RAP) characterized by a transient increase in bone 
turnover and a decrease in trabecular bone density.11

Based on recent studies, it seems that the length of 
the RAP is probably about 4 months.12 Considering 
this limit, in order to maximize the benefits of cor-
ticotomy in this case, we started treatment immedi-
ately after surgery.

Recent reports showed the results of selective 
corticotomy that was limited to the buccal and labial 
surfaces to reduce operation time and postoperative 
patient discomfort and to avoid the risk of violating 
vital lingual anatomy.13Therefore, in this study, a 
selective corticotomy technique, limited to the buc-
cal surfaces and without bone grafts, was used. The 
subjects selected for this study all had non-extrac-
tion treatment.

A substantial amount of patient cooperation was 
necessary; the patients were expected to comply 
with the instructions and keep their follow-up    vis-
its.  The results of this study suggest that the over-
all treatment time needed to alleviate crowding in 
piezotome-corticision assisted and conventional or-
thodontics groups was  significantly different which 
is consistent with previous  studies that reported a 
drastic decrease in orthodontic treatment time in the 
piezotome-corticision group . 10  

In our study, it was possible to complete treat-
ment in approximately one- half the usual time us-
ing esthetic clear aligners. In this study, each aligner 
was in place for 7 days for the experimental group, 
rather than the usual 14 days for the control group, 
correcting the Class I malocclusion with moderate 
crowding.

In a previuos case report study14, it was possible 
to complete treatment in approximately one-third 
the usual time using esthetic clear aligners. In this 
case, each aligner was in place for 5 days, rather 
than the usual 15 days, correcting the Class I maloc-
clusion with moderate crowding.        

In the present study there was no statistical-
ly significant difference between (Control) and 
(Experimental) where (p=0.221). The highest mean 
value was found in (Experimental), while the least 
mean value was found in (Control) group, and this 
can support the results of this study and encourag-
ing the combined technique of clear aligner and cor-
ticision.

In this study we analyzed the rate of tooth move-
ment at every point of time. the rate of tooth move-
ment was great in the first month but still controlled 
by the range of aligner movements.

Previous study that combined a corticision group 
and a conventional orthodontic group concluded 
that the effect of corticotomies are limited to a max-
imum of 1-2 months in the canine model, suggest-
ing that these effects may be limited to 2-3 months, 
during which 4-6 mm of tooth movements might be 
expected to occur.15

In another clinical investigation by Aboul-Ela, 
the rate of canine retraction was two times faster on 
the corticotomy side than on the control side during 
the first and second months and declined to 1.6 and 
1.06 times in the third and fourth months, respec-
tively.16

In the present study the rate of tooth movement 
is still controlled by the set of the aligner numbers 
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which fabricated as a complete package from the 
start point of the study.

Currently, the long duration of fixed orthodontic 
treatment increases the risk of caries and external 
root resorption, decreasing patient compliance.17

Finally, the limited deterioration of corticision 
may encourage the use of corticision as a time re-
ducer in selected orthodontic cases, but the efficacy 
of the combined use of these techniques must be 
proven by other controlled clinical studies.
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: الملخص 

الأسنان. حركة  تسارع  فى  جراحيا  المدعومه  الشفافه  التقويم  أجهزة  فاعلية  تقييم  هو  الهدف: 

المرضى  تقسيم  تم  وقد  عاما   15-25 من  العمريه  الفئه  من  مريضا   14 على  الدراسة  هده  اجريت  وقد  والاساليب:  المواد 
الأولى  المجموعه  فى  للمرضى  بالنسبه  عشوائيه   بطريقه  متساويتين  مجموعتين  الى  الشروط  عليهم  انطبقت  الدين 
بالنسبه للمرضى فى المجموعه  التقويم الشفافه فقط  التى يعانون منها عن طريق أجهزة  التقويميه  فقد تم علاج المشاكل 
تدخل  اجراء  مع  الشفافه  التقويم  اجهزة  بين  الجمع  طريق  عن  منها  يعانون  التى  التقويميه  المشاكل  علاج  تم  فقد  الثانيه 
العلاجيه  الخطوات  عن  المعبره  النتائج  تجميع  تم  دلك  بعد  الشفاف  التقويم  جهاز  استخدام  قبل  مباشرة  بسيط   جراحى 

المجموعتين. بين  الفروق  لمعرفة  احصائيا  وتحليلهم  المجموعتين  لكلا 

بامكانية  النتائج  أفادت  حيث  الخلاصه:  المجموعتين  بين  احصائيا  معنويه  فروق  بوجود  لتفيد  النتائج  جاءت  :وقد  النتائج 
الجراحى. والتدخل  الشفافه  التقويم  أجهزة  بين  الجمع  فيها  تم  التى  المجموعه  فى  للعلاج  اللازم  الوقت  خفض 

جراحيا مدعوم  الاسنان،  حركه  الاسنان,  تقويم  الاسنان،  تزاحم  الشفافه،  التقويم  اجهزة  المفتاحيه:  الكلمات 


