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Abstract

Introduction: Clear aligners are an aesthetic option for adult patients who refuse
fixed orthodontic treatment. To achieve rapid orthodontic tooth movement, some
minimally invasive surgical techniques have been developed that do not require flap
elevation or suturing, such as Micro-osteoperforations. This technique is ideal for
adult patients who have limited time and want to complete their treatment as
quickly as possible.

Research objective: Evaluate the effectiveness of Micro-osteoperforations technique
in accelerating the treatment of moderate lower incisors crowding cases (without
extraction) treated with clear aligners, in addition to evaluating the levels of pain and
discomfort associated with this technique, and the extent of patients’ satisfaction
and acceptance of it.

Materials and methods: The study sample consisted of 40 patients (24 females, 16
males), with a mean age of (22.3 + 1.3 years). They were randomly distributed either
to the micro-osteoperforations group (the study group) or the control group with an
allocation ratio of (1:1). The lower incisors of patients in both groups were
decrowded with clear aligners, and before applying the first clear aligner to patients
in the micro-osteoperforation group, 14 cortical perforations were made, two
perforations in each interdental space of the lower incisors from the buccal aspect.
The diameter of each perforation was 1.2 mm, and its depth was 1 mm within the
cortical bone using a lance drill after making adjustments to it. The Little index of
irregularity of the mandibular incisors was studied using plaster models at four time
points (TO: before starting orthodontic treatment (before applying the first clear
aligner), T1: one month after starting orthodontic treatment, T2: two months after
starting orthodontic treatment, T3: at the end of orthodontic treatment, when the
last clear aligner was neutral). The percentage of improvement in the alignment of
the mandibular incisors was evaluated at times (T1, T2, T3). The time of applying the
clear aligners at times (T1, T2, T3) and the total time required for treatment in days
were also recorded. The pain and discomfort questionnaire was administered to
patients in both groups one, two, and three days after starting orthodontic
treatment (application of the first clear aligner) to assess the levels of pain and
discomfort associated with the treatment, and the satisfaction and acceptance
qguestionnaire was administered to patients in the studied group one month after
applying the surgical procedure, to assess their satisfaction and acceptance of the
micro-osteoperforations technique; these questionnaires were based on visual

analogue scales (VAS).



Results: The results of the study showed that the arithmetic mean of each of: the
Little index value, and the time of applying the clear aligners after one and two
months in the study group were significantly less than (P-value < 0.05) in the control
group; and the arithmetic mean of the time required for treatment in the study
group was significantly less than (P-value < 0.05) in the control group as well; while
the arithmetic mean of the percentage of improvement in alignment after one and
two months in the study group was significantly greater than (P-value < 0.05) in the
control group. It was found that the levels of pain and discomfort in the study group
patients after one day were higher than in the control group, but this increase was
not significant (P-value > 0.05). This increase in pain and discomfort levels remained
after two days, but also not significant (P-value > 0.05), and then disappeared after
three days in patients in both groups. Patient satisfaction with the surgical procedure
was high (89.3+9.6 mm), and all patients in the study group would recommend the
micro-osteoperforations technique to a friend in the context of their orthodontic
treatment.

Conclusions: The micro-osteoperforations technique is effective in accelerating the
treatment of moderate lower incisors crowding cases (without extraction) treated
with clear aligners as it: accelerated orthodontic tooth movement by 2.12 times
during the first month, and by 1.65 times during the second month from the start of
treatment, and shortened the time required for applying the clear aligners by 62.12%
during the first month and by 43.92% during the second month from the start of
treatment (where each clear aligner in the studied group was applied for 5 days
instead of 14 days during the first month, and for 9 days instead of 16 days during
the second month), and shortened the time required for treatment by 47.74%
compared to the control group (treated with clear aligners only). It is a technique
that is highly accepted by patients with levels of pain and discomfort almost similar
to those in the control group (treated with clear aligners only).

Keywords: Micro-osteoperforations, Clear aligners, Minimally invasive surgical

methods, Pain and discomfort and acceptance levels, Crowding of the lower incisors.



