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ARTIFICIAL INTELLIGENCE

Arti.ﬁ.cial neural network as clinical Machine learning Deep learning
decision support system (CDSS)
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APPLICATIONS

Diagnosis Treatment plan Anatomical landmarks& Risk assessment&
References Predictions
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Schematic representation CS 1 CS2 CS3 CS 4 CS5 CS6

L))

Inferior borders of F,F, F C,FF C,CF CC,C C,CC C,CC
C2, C3, and C4*
C3 morphology® T T T RH S/RH RV/RH
C4 morphology® T T T/RH RH S/RH RV/RH
Clinical implication Prepubertal Prepubertal Circumpubertal Circumpubertal Postpubertal Postpubertal
stage (“get-ready”) stage stage stage stage

stage
* F= Flat; C= Concavity; T= Trapezoid; RH=Rectangular Horizontal; S=Square; RV=Rectangular Vertical

Skeletal age, which can be assessed using cervical vertebral maturation (CVM) or wrist
X-rays, is a more suitable parameter for evaluating individual growth [90,96-99]. While
wrist X-rays are contraindicated in standard diagnostic orthodontic routines, the CVM
can be assessed using lateral cephalometric X-rays [33]. In recent years, there has been a
growing body of scientific evidence supporting the diagnostic accuracy and effectiveness
of Al in assessing skeletal age based on both wrist X-rays and CVM [100-105]. Despite
the proven diagnostic accuracy of Al in skeletal age assessment, particularly with wrist
X-rays and even index finger X-rays, concerns remain regarding the accuracy of CVM-based
models [106,107]. Studies on this topic have yielded varied results, with agreement rates

with human observers ranging from 58% to more than 90% [107-112]. Seo et al. (2021)
reported that CNN-based models achieved more than 90% accuracy in CVM assessments,

suggesting that automatic diagnosis using lateral cephalometric radiographs can accurately
determine skeletal maturity [109]. However, exercise caution is important when evaluating
the results of Al in CVM assessments. Other studies have reported notable discrepancies,

particularly during crucial orthodontic treatment stages around the growth peak, when

accuracy tends to decrease [95,110].

McNamara JA Jr, Franchi L. The cervical vertebral maturation method: A user's guide. Angle Orthod. 2018 Mar;88(2):133-143. doi: 10.2319/111517-787.1.
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Can we predict orthodontic extraction patterns by using
machine learning?

Landon Leavitt’ | James Volovic! | Lily Steinhauer? | Taylor Mason' | George Eckert® |
Jeffrey A. Dean® | M. Murat Dundar’ | Hakan Turkkahraman®

Review

5 | CONCLUSIONS

All tested supervised ML techniques yielded good accuracy in pre-
dicting U/L4s and U4s extraction patterns. However, due to the
small sample sizes and the borderline cases, they predicted poorly
for the U4/L5s, U5/L4s, and U/L5s extraction patterns. Right and
left molar relationship, mandibular crowding, and overjet were found
to be the most predictive indicators for determining extraction pat-
terns. Future studies with greater sample sizes in each extraction
pattern and a consensus reached by multiple clinicians in determin-
ing extraction patterns are expected to improve the accuracy of the
predictions.

Al in Orthodontics: Revolutionizing Diagnostics and Treatment

Planning—A Comprehensive Review

Natalia Kazimierczak ¥(, Wojciech Kazimierczak 1->**() Zbigniew Serafin 2(, Pawel Nowicki 1,

Jakub Nozewski 3(” and Joanna Janiszewska-Olszowska 4

Several Al tools have been introduced in recent years to support therapeutic deci-

sion making in orthodontics [94,135,139). IiiAISEIGieS OREXEaCHONdEaEIONBIASAYE

decisions [140-144]. Xie’s study (2010) [144] revealed an 80% concurrence in extraction
decisions between Al and experts, although only 20 cases were analyzed. Jung and King
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1.Flaniranje terapije

2 Prilagodjavanie terapije svakom pacientu
3.Smulacia kranjeg rezultata

4, Efikasnost/ lacnost

O .Predkiivna analiza



Effectiveness of clear aligner therapy for orthodontic
treatment: A systematic review

Lindsay Robertson, Harsimrat Kaur, Nathalia Carolina Fernandes Fagundes, Dan Romanyk, Paul Major,
Carlos Flores Mir 2%

Conclusions

‘Low to moderate level’ of certainty in regard to specific clear aligner therapy tooth
movements’ efficiency was identified. Clear aligners may produce clinically acceptable
outcomes that could be comparable to fixed appliance therapy for buccolingual
inclination of upper and lower incisors in mild to moderate malocclusions. However, not

all potential clinical scenarios have been assessed in the included studies. Most of the A com parison Of treatment effECtiveness

tooth movements may not be predictable enough to be accomplished with only one set between clear ahg ner and fixed appl lance
of trays with clear aligners despite the recent advances in technology. .
therapies

Yunyan Ke'", Yanfei Zhu?"" and Min Zhu**"

Conclusions

The similar overall improvement in OGS scores indicated
that both clear aligners and braces were effective in treating
malocclusion. Clear aligners had advantage in segmented
movement of teeth and shortening treatment duration.
While braces were more effective in achieving great im-
provement, producing adequate occlusal contacts, control-
ling teeth torque, increasing transverse width and retention
than aligners. Therefore, clinicians should consider the
characteristics of these two orthodontic appliances when
making treatment decision.
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Buducnost definitivno, all vec | deo naseg svakodnevnog rada

®/Nacano unapredue dijagnosticku proceduru

Pomaze da budemo efikasnijl | brzi u svom posiu

Potreno vise edukacie na temu digitainin tehnologia 1 Al u stomatolosko) praks

® )a |l ¢e nas Al U Dlisko] buducnosti zamenttl’?



@MARIJA_ZIVKQVIC

Marija.zivkovic@stomf.nbg.ac.rs



mailto:marija.zivkovic@stomf.bg.ac.rs

