Review
ISSN 2413-0516

Evaluating the effect of the temporal intra-oral skeletal anchorage
device (TISAD) for facilitating the anchorage reinforcement:

A meta-analysis and systematic review
Ali Amiri™, Setareh Khosravi?, Shiva Torabi?, Hadi Golshekan*, Fan Qi

' Department of Orthodontics, College of Stomatology, The First Affiliated Stomatological Hospital, Xi‘an Jiaotong University, Xi'an 710004, PR China
2Department of Orthodontics, School of Dentistry, Shahed University, Tehran, Iran

*Department of Orthodontics, School of Dentistry, Shiraz University of Medical Sciences, Shiraz, Iran

“Department of Oral and Maxillofacial Surgery, School of Dentistry, Guilan University of Medical Sciences, Rasht, Iran

*Correspondence to: Ali Amiri (E-mail: draliamiri2020@gmail.com)

(Submitted: 04 January 2021 — Revised version received: 19 January 2021 — Accepted: 28 January 2021 — Published online: 26 February 2021)

Abstract

Objective In this meta-analysis and systematic review, we aimed to evaluate the effects of the temporal intra-oral skeletal anchorage
devices (TISADs) to facilitates anchorage reinforcement.

Methods PubMed, Cochrane Library, Embase, IS, Scopus, Web of Science, LILACS, BBO, OpenGrey, and Google Scholar, were used from
the electronic databases until 2020 to perform systematic literature. Two reviewers extracted data blindly and independently from various
abstracts as well as full texts of articles they considered for data extraction. Using the Cochrane collaboration’s tool, we evaluated the
publications’ quality. Then, we computed the mean difference of TISADs and conventional anchorage groups with a confidence interval
(Cl) of 95%, restricted maximum likelihood, and random effect model of the mesial movement of molars and their tipping. Moreover, we
employed Stata/MP 16 that has been considered the most rapid version of Stata for evaluating meta-analysis.

Results According to our electronic searches, 134 topics and abstracts with potential relevance were identified according to the research
design. Finally, five publications matched the required inclusion criteria of the study. In addition, the Cochrane collaboration instrument
exhibited all studies with low to moderate biases. Also, the mean difference of mesial molar movement showed less anchorage loss in the
TISADs group vs. the controls, and a significant difference between these two groups (MD=-1.74 with a Cl of 95%, -2.76, -0.71. P = 0.00).

Conclusions TISADs can reduce treatment time, and TISADs are more effective in enabling the anchorage than other methods and higher

tipping in the TISADs.

Keywords Implant-supported, Dental implants, Molar movement, Meta-analysis.

Introduction

The main element of anchorage control is proposed to be
resistance to the adverse movement of maxillary mesial molar
when the maxillary arch spaces close, which can improve the
treatment results.* In a person with full class II malocclusion,
treatment is successful when the extraction spaces are entirely
closed from the front with different methods and with max-
imum anchorage.*® Extraoral appliances can seem useful in
anchorage control, but it depends on the individual’s adap-
tation and anchorage control. Isolated cases of facial injury
should also be associated with the patient.” The effectiveness
of intra-oral appliances such as the arch of nance holding,
transpalatal bar is still in question and can be answered with
prospective studies and treatment planning.*° According to
a study in the field, temporal intra-oral skeletal anchorage
devices (TISADs), which are called mini-implant or mini-
screws, have been developed as the little titanium screws
embedded in palatal or vestibular mucosa across the bone for
creating an individual inflexible anchor unit.

Furthermore, TISADs are capable of connecting to the
adjacent tooth for reinforcing anchorage.”” TISADs can be
a conventional option that, unlike older methods, is non-
compliant. TISADs do not attach directly to the teeth and are
considered simple, differing from other methods. According
to studies, the survival rate of TISADs was between 80 and
94%.' Therefore, it can be used as a potential method to
require an anchorage reinforcement in the treatment process.
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The evidence review also shows discrepancies in TISADs’
efficiency vs. traditional approaches to anchorage supple-
mentation.”!® Becker et al’s meta-analysis and systematic
review answered this question: “How do the orthodontic
mini-implants perform for the quality of anchorage qual-
ity in comparison to the traditional devices in cases which
require en-masse retractions of the upper front teeth?” and
the answer was orthodontic mini-implants can achieve max-
imum anchorage en-masse retraction and direct anchorage.'¢
Due to the discrepancy in the results and reaching an over-
all conclusion, anchorage reinforcement is facilitated by our
meta-analysis study and systematic review aimed to assess the
effects of TISADs on conventional comparison anchorage in
the maxillary arch.

Method

Search strategy

PubMed, Cochrane Library, Embase, ISI, Scopus, Web of
Science, LILACS, BBO, OpenGrey, and Google Scholar, were
used from the electronic databases until 2020 to perform sys-
tematic literature. Therefore, for managing electronic titles, a
software program (Endnote X8) was used. With mesh terms,
searches were performed:

(“Implant-Supported”’[Mesh], Dental Prosthesis, OR
“Prosthesesand Implants”[Mesh] OR “Dental Implants”[Mesh],
OR “micro-implant” [Mesh], OR “mini-screw” [Mesh], OR
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“temporary anchorage device” [Mesh] OR “temporary intra-
oral skeletal anchorage devices” [Mesh] OR “miniplates”
[Mesh] AND “orthodontics” [Mesh]) and keywords dental
prosthesis, prostheses, implants, micro-implant, temporary
intra-oral skeletal anchorage devices, anchorage reinforce-
ment, miniplates, implant-supported, orthodontics were used
for other databases.

With regard to the core criterion of PRISMA, we carried
out our present systematic review and meta-analysis'® and
PICO strategy.

Inclusion criteria

1. The randomized-controlled trials (RCTs), prospective and
retrospective cohort investigations as well as controlled
clinical trials.

2. Anchorage in the maxillary arch.

3. Intervention (TISADs) and Comparison group (conven-
tional anchorage).

4. Change of Mesial molar movement and tipping of molars.

5. English language.

Exclusion criteria

1. Case reports and studies, reviews, in-vitro studies,
non-control group animals.

2. Studies incomplete or inconsistent data for the purpose of
the present study.

Data extraction and quality assessment

Two reviewers extracted data blindly and independently
from abstracts as well as full texts of the publications for data
extraction. In case of disagreement, the third referee examined
or confirmed the opinions of the two referees. The study’s data,
years, study design, number of patients, mean/range of age,
force, diameter, and length of TISADs, mean of treatment dura-
tion were extracted from the study, mean of treatment duration,
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the diameter of TISADs, length of TISADs, sample size, mean/
range of age. With the use of Cochrane Collaboration’s instru-
ment, the quality of the studies included was evaluated.”
Finally, the scale score for low and high and unclear risks was 1
and 0, respectively. This score ranges between 0 and 6, and the
greater quality results from the greater score.

Meta-analysis

In this step, the mean difference of the TISADs and conven-
tional anchorage group with a confidence interval (CI) of 95%,
restricted maximum likelihood, and random effect model of
the molars’ mesial movement and their tipping were calculated.
RCT studies were statistically evaluated by analyzing the sub-
group and establishing significance by P<0.05, both jointly and
separately. To deal with potential heterogeneity, random effects
were used, showing 12 heterogeneous cases. Ultimately, forest
plots and meta-analysis were assessed through software Statal6.
A P-value below 0.05 is statistically significant (typically 0.05).

Results

In the related searches, 134 topics and abstracts with potential
relevance were found. We excluded 95 publications from our
study due to incompatibility with our inclusion criteria in the
abstract. Therefore, in the next stage, the full-text papers from
36 studies have been thoroughly reviewed, so we excluded 31
investigations because of incompatibility with our inclusion
criteria. In this way, five investigations matched the required
inclusion criteria (Fig. 1). In this meta-analysis, Table 2 gives
each study.

Study characteristics

Therefore, we considered five investigations of the RCTs. As
mentioned earlier, cases in TISADs groups and control group
were 125 and 149, respectively; a total was 274; the mean age

Studies excluded (n=95)

In-vitro studies, case reports,
case studies, reviews, non-control
group animal.

Not meet eligibility criteria in the
abstract.

Full content article excluded
(n=31)

Studies incomplete or inconsistent

data for the purpose of the present

study. Not meet eligibility criteria in
full text.
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Table 1. Selected studies for systematic and meta-analysis review.

Mean/Range of age
Number of Cases (years) ) Mean of treatment
G D Force Diameter of Length of duration (months)
TISADs control TISADs  controls (G) TISADs (mm)  TISADs (mm)
M F M F TISADs control
80 "
16.4 15.0 15 8-10 284 21.1
Ganzer et
al2o19p1)  RET & &
14 26 14 26
78
14.15 14.26 100 1.6 8 26.83 28.01
Sandler et
al.2014p3  RCT = 5t
11 16 30 21
56
. 23.02 2046 300 1.6 7 129 16.97
Al-Sibaie et
al. 2014247 RCT = 2
9 19 12 16
20
Victor et al.
2014 [25] RCT 10 10 NR NR 150 13 8 NR NR
NR NR
40 "
2464 22.16 16 8 2495 28.00
Leeetal.
2011 [22] RCT 20 20

0 20 0 20

RCT: a randomized controlled trial. TISADs: temporary intra-oral skeletal anchorage devices. M: male. F: female. NR: Not reported.

in TISADs groups was 21.58 years according to the mean age
of studies included (Tablel). The magnitude of the force in
two studies*” ** was not reported; one study* used 100G and
Al-Sibaie et al.** 300G, another study® 150G. The diameter of
TISADs was 1.3, 1.5, and 1.6 mm. Also, the length of TISADs
was 7-10 mm. The mean treatment duration in TISADs groups
and the control group was 21.27 and 26.52 months, respec-
tively. One study did not report treatment duration® (Table 2).

Evaluation of bias

Based on the Cochrane Collaboration’s instrument, three
investigations acquired a 5/6 total score, one study had a 4/6

overall score, and one study had a 2/6 overall score. In all stud-
ies, except Victor et al. 2014, this finding indicated a low to
moderate risk of bias?® (Table 2). As a result, the quality of the
studies was high.

Mesial molar movement

Mean difference was (MD = -1.74 with a CI of 95%, -2.76,
-0.71. P = 0.00) among three studies (I* = 0.00%; P = 0.55) and
heterogeneity identified. In the group of TISADs vs. the con-
trol group, anchorage loss was significantly less. We did not
observe any significant differences ws found (P=0.55) between
the studies (Fig. 2).

Table 2. Risk of bias assessment.

Random Participants Blinding of Insufficient .
. Concealment Selective
Study generation of . and personnel outcomes dataon . Total score
of Allocation . . reporting
sequences blinding evaluation outcomes

Ganzer et al.2019 [21]

Sandler et al.2014 [23]

Al-Sibaie et al.2014 [24]

Victor et al.2014 [25]

CNONONONGC)
CNONONONC)

Lee etal.2011 [22]

CNONONONGC)
@06 606
ONCNONCNO)

Low (+), unclear (?), high (-).
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TISADs Conventional anchorage Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Sandleretal. 2014 27 -58 14 51 62 42 . -1.20[ -2.83, 043] 39.51
Al-Sibaie et al.2014 28 -75 1.1 28 176 46 | -251[ -4.26, -0.76] 34.39
Lee et al.2011 20 -06 1.3 20 147 4.4 | -1.53[ -3.54, 048] 26.10
Overall _ -1.74 [ -2.76, -0.71]
Heterogeneity: 1° = 0.00, I° = 0.00%, H’ = 1.00
Test of 8, = 8; Q(2) = 1.20, p = 0.55
Testof®=0:z=-3.31, p=0.00
-4 2 0
Random-effects REML model
Fig. 2 Mesial molar movement outcomes in TISADs group and conventional anchorage.
TISADs  Conventional anchorage Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Victor etal.2014 10 -88 15 10 338 21 —— -4.26[ -5.86, -2.66] 49.08
Leeetal2011 20 49 1.1 20 -25 17 —- 074[ -0.15 163] 5092

Overall

Heterogeneity: T° = 12.06, I’ = 96.52%, H = 28.70
Test of 8, = 6; Q(1) = 28.70, p = 0.00

Test of 8 = 0: z = -0.69, p = 0.49

Random-effects REML model

e ——1-71 [ -6.61, 3.19)

Fig. 3 Tipping of molars outcomes in TISADs group and conventional anchorage.

Tipping of molars

Mean difference was (MD, -1.71 95% CI -6.61, 3.19. P= 0.48),
two studies have found heterogeneity (I12= 96.52%; P=0.00).
More tipping in the TISADs group was shown in Fig. 3, but the
difference between the TISADs and the control group was not
statistically significant.

Discussion

We put TISADs in palatal or vestibular mucosae across the bone
to create an individual inflexible anchor unit. As mentioned
earlier, we evaluated the effects of TISADs in the maxillary arch
in this meta-analysis and systematic review. Our finds indicate
that in the TISADs group vs. the control group, anchorage
loss was significantly less. More tipping was observed in the
TISADs group. The anchorage must be maintained by elimi-
nating undesired mesial molar movement for a better choice
in treatment strategy. Before using TISADs, the headgear,
Nance support arch, and transpalatal bar were reinforced in the
anchorage, but the anchorage may be destroyed again.?*

In accordance with the present study results, distal move-
ment of molar and anchorage increase is also observed for
TISADs.!*? These results can be estimated from the friction
in the molar between the archwire and the bracket slot; it can
also depend on the size of the archwire. Generally, the results

of this study indicate that TISADs are better for anchorage
preservation than other conventional methods.

On the other hand, according to the outputs of the pres-
ent study, we did not find any significant differences between
TISADs and the controls in the molars’ tilting. Still, accord-
ing to Fig. 3, it can be seen that distal tipping of the molar in
the TISADs group compared to other methods, the usual ones
were more consistent. Also, the duration of treatment was men-
tioned, which was approximately 4 months less in TISADs in
comparison to the controls. Other studies have confirmed these
results,>”?>* which means that using TISADs will also reduce
the duration of treatment. According to the selected studies in
the present study, data were insufficient for meta-analysis to
examine changes in the vertical molar position.

The limitations of the current study include the limited
numbers of clinical trials addressing the application of the
TISADs and almost more studies focused on typically ceph-
alometric outcomes. As a result of newer studies with high
and adequate sample size, the study of all variables and the
duration of treatment is needed, also; due to the limited RCT
studies in the use of TISADs; it is better to do more RCT stud-
ies with high quality and low risk of bias in this area. However,
patient-centered outcomes are incorporated and focused on
technical outcome measures, incorporating relevant results for
both patients and clinicians. We assume these research find-
ings will be of great help for future dental research.
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Conclusion

TISADs could reduce treatment time, more tipping, and more
effectively enable the anchorage than conventional methods.
Recommended in the future, high-quality studies on this aim
must be done for a more comprehensive and better conclusion.
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