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In recent years, CBCT has proved to be extremely widely used and widespread in den-
tistry. Thanks to the high availability, the reduced radiant dose, the possibility of managing
the FoV acquisition and the definition of the images, the reduced execution times, and the
compatibility with subsequent surgical, prosthetic, aesthetic and orthodontic analysis and
design software, CBCT represents the ideal imaging technique in dentistry [1,2].

Recent evidence shows that even the most complex orthodontic treatment plans can be
performed with adequate software on the basis of a single diagnostic examination, without
the need to prescribe several as was practiced up to now, and always having a diagnostic
examination available can also be extremely useful and reliable for the dental treatment
plan as a whole [3–5]. In the complex evaluation of the orthodontic treatment plan and the
final rendering, in addition to both precise and expensive extraoral scanners, it is possible
to obtain remarkable results even with simple extraoral photographs that are commonly
used to evaluate orthodontic therapy follow-up [2,6].

Furthermore, 3D exams reworked by specific software allow for extremely complex
and greatly simplified evaluations, but it is also important, in light of the diagnostic con-
firmation obtained with 3D, to validate the use of those still prescribed 2D exams [7].
Three-dimensional diagnostic examinations, if prescribed with small FoVs, can be inte-
grated with 2D exams, or can be considered useful for finding prognostic indices in 2D
radiography [6,7].

Moreover, the application of optical coherence tomography for the evaluation of resin
infiltration for the repair of enamel white spots has recently been proposed in the literature,
confirming the results obtained from this recently introduced treatment [8]. The evolution
of the different imaging techniques in conservative dentistry allows for, as in the case
of synchrotron ATR-FTIR chemical imaging, useful and powerful approaches to the mi-
crospectroscopic diagnostics of molecular composition in the hybrid sound dentin/dental
composite interfaces and materials, including ones developed with the use of biomimetic
strategies [9].

It is precisely for this reason that increasing attention must be paid to the radiant dose,
with prescriptive accuracy as regards radiographic examinations, and increasing attention
paid to radiation-free examinations, the use of which must be greatly encouraged [10,11].
In particular, great attention is paid to MRI (magnetic resonance imaging), which has
specific sequences and suitable devices, although also having long acquisition times and
reduced availability; thus, it seems to date to be in many ways superimposable to complex
3D radiographic examinations. In light of the diagnostic tests with ionizing radiation
prescribed to verify outcome therapy and subsequent follow-up, imaging methods without
ionizing radiation must be carefully investigated in the near future [12–14].

The goal to be achieved is that, in the near future, the major limitations of these devices
are overcome and that ionizing radiation-free diagnostic tests, such as MRI or ultrasounds,
become commonly prescribed for diagnostic and prognostic purposes [10,15].
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In this regard, recent research on the use of ultrasound in dentistry shows how its
application is now possible and even easier. For this specific method, despite the limitation
of being operator-dependent, and therefore, with the need for a certain learning curve on
the part of the clinician, the ease of having this device, which is not bulky and is simple to
use, encourages the development of studied components for the oral cavity [10,16].

The goal for this imaging method, for the foreseeable future, is that it replaces the low
dose 2D intraoral radiographic examination for the evaluation and monitoring of bone
lesions [16].

Current results and trends in the literature show us how traditional 3D radiographic
examinations with increasingly reduced radiation doses are the most prescribed, and how
these new evolutions are being studied, with applications of specific technologies or with
the reduction of biological damage caused by them [10,11,14].

Radiation-free diagnostic tools attract a lot of researchers’ attention; an excellent index
for the future development of equipment and software that make them more easily usable
in daily clinical practice [10,14].
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teeth associated with impacted maxillary canines. Diagnostics 2022, 12, 380. [CrossRef] [PubMed]

4. Li, C.; Teixeira, H.; Tanna, N.; Zheng, Z.; Chen, S.H.Y.; Zou, M.; Chung, C.H. The reliability of two- and three-dimensional
cephalometric measurements: A CBCT study. Diagnostics 2021, 11, 2292. [CrossRef] [PubMed]

5. De Grauwe, A.; Ayaz, I.; Shujaat, S.; Dimitrov, S.; Gbadegbegnon, L.; Vande Vannet, B.; Jacobs, R. CBCT in orthodontics: A
systematic review on justification of CBCT in a paediatric population prior to orthodontic treatment. Eur. J. Orthod. 2019, 41,
381–389. [CrossRef] [PubMed]

6. Alhammadi, M.S.; Al-Mashraqi, A.A.; Alnami, R.H.; Ashqar, N.M.; Alamir, O.H.; Halboub, E.; Reda, R.; Testarelli, L.; Patil, S.
Accuracy and reproducibility of facial measurements of digital photographs and wrapped cone beam computed tomography
(CBCT) photographs. Diagnostics 2021, 11, 757. [CrossRef] [PubMed]

7. Tofangchiha, M.; Koushaei, S.; Mortazavi, M.; Souri, Z.; Alizadeh, A.; Patini, R. Positive predictive value of panoramic radiography
for assessment of the relationship of impacted mandibular third molars with the mandibular canal based on cone-beam computed
tomography: A cross-sectional study. Diagnostics 2021, 11, 1578. [CrossRef] [PubMed]

8. Zeng, S.; Huang, Y.; Huang, W.; Pathak, J.L.; He, Y.; Gao, W.; Huang, J.; Zhang, Y.; Zhang, J.; Dong, H. Real-time monitoring and
quantitative evaluation of resin in-filtrant repairing enamel white spot lesions based on optical coherence tomography. Diagnostics
2021, 11, 2046. [CrossRef] [PubMed]

9. Seredin, P.; Goloshchapov, D.; Kashkarov, V.; Ippolitov, Y.; Ippolitov, I.; Vongsvivut, J. To the question on the use of multivariate
analysis and 2D visualisation of synchrotron ATR-FTIR chemical imaging spectral data in the diagnostics of biomimetic sound
dentin/dental composite interface. Diagnostics 2021, 11, 1294. [CrossRef] [PubMed]

10. Reda, R.; Zanza, A.; Cicconetti, A.; Bhandi, S.; Miccoli, G.; Gambarini, G.; Di Nardo, D. Ultrasound imaging in dentistry: A
literature overview. J. Imaging 2021, 7, 238. [CrossRef] [PubMed]

11. Reda, R.; Zanza, A.; Mazzoni, A.; Cicconetti, A.; Testarelli, L.; Di Nardo, D. An update of the possible applications of magnetic
resonance imaging (MRI) in dentistry: A literature review. J. Imaging 2021, 7, 75. [CrossRef] [PubMed]

12. Capuani, S.; Gambarini, G.; Guarnieri, R.; Di Pietro, G.; Testarelli, L.; Di Nardo, D. Nuclear magnetic resonance microimaging for
the qualitative assessment of root canal treatment: An ex vivo preliminary study. Diagnostics 2021, 11, 1012. [CrossRef] [PubMed]

13. Bhandi, S.; Mashyakhy, M.; Abumelha, A.S.; Alkahtany, M.F.; Jamal, M.; Chohan, H.; Raj, A.T.; Testarelli, L.; Reda, R.; Patil, S.
Complete obturation-cold lateral condensation vs. thermoplastic techniques: A systematic review of micro-CT studies. Materials
2021, 14, 4013. [CrossRef] [PubMed]

14. Al-Haj Husain, A.; Solomons, M.; Stadlinger, B.; Pejicic, R.; Winklhofer, S.; Piccirelli, M.; Valdec, S. Visualization of the inferior
alveolar nerve and lingual nerve using MRI in oral and maxillofacial surgery: A systematic review. Diagnostics 2021, 11, 1657.
[CrossRef] [PubMed]

http://doi.org/10.1016/j.ejmp.2021.07.007
http://www.ncbi.nlm.nih.gov/pubmed/34284332
http://doi.org/10.3390/mps4020036
http://www.ncbi.nlm.nih.gov/pubmed/34069808
http://doi.org/10.3390/diagnostics12020380
http://www.ncbi.nlm.nih.gov/pubmed/35204471
http://doi.org/10.3390/diagnostics11122292
http://www.ncbi.nlm.nih.gov/pubmed/34943528
http://doi.org/10.1093/ejo/cjy066
http://www.ncbi.nlm.nih.gov/pubmed/30351398
http://doi.org/10.3390/diagnostics11050757
http://www.ncbi.nlm.nih.gov/pubmed/33922543
http://doi.org/10.3390/diagnostics11091578
http://www.ncbi.nlm.nih.gov/pubmed/34573920
http://doi.org/10.3390/diagnostics11112046
http://www.ncbi.nlm.nih.gov/pubmed/34829392
http://doi.org/10.3390/diagnostics11071294
http://www.ncbi.nlm.nih.gov/pubmed/34359377
http://doi.org/10.3390/jimaging7110238
http://www.ncbi.nlm.nih.gov/pubmed/34821869
http://doi.org/10.3390/jimaging7050075
http://www.ncbi.nlm.nih.gov/pubmed/34460671
http://doi.org/10.3390/diagnostics11061012
http://www.ncbi.nlm.nih.gov/pubmed/34205946
http://doi.org/10.3390/ma14144013
http://www.ncbi.nlm.nih.gov/pubmed/34300930
http://doi.org/10.3390/diagnostics11091657
http://www.ncbi.nlm.nih.gov/pubmed/34573998


Diagnostics 2022, 12, 1041 3 of 3

15. Al-Haj Husain, A.; Stadlinger, B.; Winklhofer, S.; Müller, M.; Piccirelli, M.; Valdec, S. Mandibular third molar surgery: Intraosseous
localization of the inferior alveolar nerve using 3D double-echo steady-state MRI (3D-DESS). Diagnostics 2021, 11, 1245. [CrossRef]
[PubMed]

16. Patil, S.; Alkahtani, A.; Bhandi, S.; Mashyakhy, M.; Alvarez, M.; Alroomy, R.; Hendi, A.; Varadarajan, S.; Reda, R.; Raj, A.T.; et al.
Ultrasound imaging versus radiographs in differentiating periapical lesions: A systematic review. Diagnostics 2021, 11, 1208.
[CrossRef] [PubMed]

http://doi.org/10.3390/diagnostics11071245
http://www.ncbi.nlm.nih.gov/pubmed/34359328
http://doi.org/10.3390/diagnostics11071208
http://www.ncbi.nlm.nih.gov/pubmed/34359291

	References

