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ABSTRACT
The aim: To improve the effectiveness of diagnosing and developing treatment strategies for patients with
the vestibular position of permanent canines

Material and Methods: Material for the conducted research were the database obtained during clinical
examination of 7172 patients that have been referring to our clinic for the orthodontic treatment.

Of  these,  2,669  were  male  (37.21%)  and  4,503  were  female  (62.79%).  Among  the  total  number  of
examined patients,  461 were found to have a vestibular  position of  tooth 13 (6.43±0.29%),  and 357
patients had a vestibular position of tooth 23 (4.98±0.26%). A combination of vestibular positions of teeth
12 and 13 was found in 553 patients (7.71±0.31%).

Simulation  of  various  orthodontic  treatment  options  to  achieve  the  optimal  aesthetic  result  using  the
"Dolphin  Imaging  11.9"  program was  conducted  in  two  scenarios:  one  with  the  removal  of  the  first
permanent premolars and the other without tooth extractions, using maxillary expansion and distalization of
the posterior teeth. Two clinical cases are illustrated to demonstrate the stages of treatment in patients with
vestibular positioning of maxillary canines, both with and without tooth extraction.

Results: The author concludes that the use of the "Dolphin Imaging 11.9" program significantly enhances
the  effectiveness  of  diagnosing  and  orthodontically  treating  patients  with  vestibular  positioning  of
permanent  maxillary  canines,  helping  to  achieve  harmony  between  skeletal  and  soft  tissue  facial
relationships.
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INTRODUCTION
The vestibular (ectopic) displacement of maxillary permanent canines is one of the most common conditions
observed in patients requiring orthodontic treatment. The primary concern of these patients is the problems
of facial and smile aesthetics. According to literature, the frequency of vestibular positioned canines has a 2
- 3,06% average in general prevalence of dentofacial anomalies [1-5].

The macro dens of incisors, crowding of teeth, mesial shift of posterior group of teeth, decrease of the
transverse and sagittal sizes of jaws, etc. and can be the etiological factors promoting emergence of the
ectopic eruption of maxillary permanent canines [6-8].

archiv euromedica  2024 | vol. 14 | num. 5 |

1

http://dx.doi.org/10.35630/2024/14/5.508
http://dx.doi.org/10.35630/2024/14/5.508
https://orcid.org/0000-0001-6100-1830
https://orcid.org/0000-0001-6100-1830
mailto:r.shadlinskaya@yahoo.com
mailto:r.shadlinskaya@yahoo.com
https://orcid.org/0000-0002-8296-1280
https://orcid.org/0000-0002-8296-1280
file:///C:/Users/marcmarc/Desktop/tempprojekt/archiv-euromedica-05-2024/pdf/1-VARIABILITY-OF-ANTHROPOMETRIC-PARAMETERS-IN-ADOLESCENT.pdf
file:///C:/Users/marcmarc/Desktop/tempprojekt/archiv-euromedica-05-2024/pdf/1-VARIABILITY-OF-ANTHROPOMETRIC-PARAMETERS-IN-ADOLESCENT.pdf
file:///C:/Users/marcmarc/Desktop/tempprojekt/archiv-euromedica-05-2024/pdf/1-VARIABILITY-OF-ANTHROPOMETRIC-PARAMETERS-IN-ADOLESCENT.pdf
mailto:r.shadlinskaya@yahoo.com
mailto:r.shadlinskaya@yahoo.com


So far there is no consensus concerning a choice of tactics of treatment of patients with this pathology.
Some authors in case of vestibular positioned of permanent canines as a variant of treatment recommend
extracting the first premolars, others consider it expedient to carry out treatment by expansion of jaws and
a distalisation of posterior teeth [9 - 11]. Such variety of opinions concerning the same question depends,
first of all, on exact diagnostics of a condition of all parameters of dentofacial system and the subsequent
right choice of the corresponding plan of orthodontic treatment.

Research objective – improvement of diagnostics and tactics of orthodontic treatment in patients with the
vestibular positioned maxillary permanent canines.

MATERIAL AND METHODS
Material for the conducted research were the database obtained during clinical examination of 7172 patients
that have been referring to our clinic for the orthodontic treatment.

The detailed examination of patients gave us the opportunity to create a robust database on the prevalence
of dentofacial anomalies, including the occurrence of vestibular positioned maxillary permanent canines. Out
of the total number of surveyed patients, 2,669 (37.21%) were males, and 4,503 (62.79%) were females.
The ectopic positioning of the tooth 13 was found at 461 patients that is 6,43±0,29%, tooth 23 - at 357
(4,98±0,26%), the simultaneous vestibular eruption of both maxillary canines at 553 people (7,71±0,31%).

During  examination  of  all  patients  clinical,  radiological,  biometric,  statistical  methods  of  research were
applied.

For the statistical analysis selective shares (p) and their mistakes (mp) were calculated at alternative group

option. For comparison of the received results 2 criterion (Pearson consent criterion) was used.

RESULTS AND DISCUSSION
Prevalence of vestibular eruption of permanent canines at patients depending on ratios of their dentitions
was also found. At a sagittal ratio of dentitions and class I, the ectopic eruption of canines is found at 3545
patients - (49,43±0,59%), a class II – at 2710 patients - (37,79±0,57%), a class III at 917 patients -
(12,79+0,39%). At vertical ratio same anomaly of canines was found at 891 patients - (12,42±0,39%) with
an open bite, at 1629 patients - (22,71±0,49%) with a deep bite.

The highest incidence of abnormal eruption of canines was observed in Class I patients (49.43%), indicating
a higher likelihood of this problem with normal occlusal relationship.

In a contemporary orthodontics for diagnostics and treatment planning the new software is applied, allowing
not only to choose optimum methods of diagnostics and treatment, but also to predict results regarding
further growth and development of structures of dentofacial system.

For accurate diagnostics and optimal treatment planning, we used the software Dolphin Imaging 11.9, which
offers a key advantage by creating an individualized orthodontic treatment plan based on a specialized
algorithm.  This  plan  takes  into  account  the  patient's  skeletal  jaw relationships  and  soft  tissue  profile,
ensuring personalized treatment for each patient. Simulation of various options of orthodontic treatment
and receiving optimum esthetic result by means of the “Dolphin-Imaging-11,9” software was carried out in
two options according to the scheme:

• extraction of the first permanent premolars,

• expansion of the maxilla and distalisation of posterior teeth (non-extraction).

In cases with convex profile and protrusive lip position beyond Ricketts' E-line, if simulation using Dolphin
software indicated that extraction would improve the profile, we recommended the option of extracting first
premolars.

In cases of concave profile if extraction of the first maxillary premolars worsened a situation or maxillary
expansion improvement became acceptable, non-extraction treatment is recommended for the patients.

CLINICAL CASE NO. 1.

Patient L.V., aged 11, Case No. 3087, presented with concerns regarding the vestibular positioning of the
maxillary canines. Clinical examination revealed Class I malocclusion, mandibular crowding, and vestibular
displacement of the maxillary canines. A panoramic radiograph confirmed insufficient space for the maxillary
permanent canines and the presence of developing third molar buds (Fig. 1).

archiv euromedica  2024 | vol. 14 | num. 5 |

2



Fig. 1 Clinical and radiographic view of 11-year-old girl’ dentition before treatment.

Before treatment the patient had convex profile (Fig. 2a). At various options of computer simulation – with
extraction and non-extraction it is visually seen that if we plan treatment with expansion of jaws a profile
worsens (Fig.  2b),  and in  a  case of  extraction of  the first  premolars  the patient’s  profile  considerably
improves (Fig. 2c).

Fig 2 Comparison of profile photos while making treatment forecast. a - before treatment; b –
treatment forecast with expansion of jaws – profile deterioration; c - treatment prediction with

extraction of four premolars - profile improvement.

Fig. 3 Stages of orthodontic treatment.

Treatment is completed with the establishment of proper fissure-to-cusp contacts (Fig.4).
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Fig. 4 Clinical and radiographic view of a 13-year-old female patient's post-treatment dentition.

CLINICAL CASE NO. 2

Patient R.A., aged 13, Case No. 4836, presented with complaints regarding an aesthetic defect. Clinical
examination revealed an Angle Class II malocclusion, maxillary anterior crowding, and ectopic eruption of
the maxillary permanent canines.  A panoramic radiograph indicated insufficient  space for  the maxillary
canines and the presence of developing third molar germs (Fig. 5).

Fig.5 Clinical and radiographic view of 13-year-old girl's dentition before treatment.

Before treatment the patient had concave profile, lips were at backward position to the esthetic line that is
presented in Fig. 6a. At various options of computer simulation – with extraction and non-extraction it is
notable that if we do extraction, a profile (fig. 6b) worsens, in a case with expansion of jaws the patients’
profile considerably improves (Fig. 6c)
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Fig. 6 Comparison of 13-year-old female patient’s photos during treatment outcomes
prediction. A – before treatment; b – treatment simulation with extractions indicates potential

profile deterioration; c – treatment simulation with jaw expansion demonstrates potential
profile improvement

The stages of orthodontic treatment using self-ligating system “Quick” – leveling of dental arches, the use of
class II elastics for creation of interproximal contacts (fig. 7a-c).

Fig.7 Progression of leveling and formation of multiple occlusal contacts.

The  treatment  is  completed  with  the  achievement  of  maximum  intercuspation,  ideal  fissure-tubercle
contacts are reached (fig. 8). The achieved profile corresponds to the planned outcome.

Fig.8 Clinical and radiographic view of 1year post-treatment dentition.

Digital  diagnostics,  utilizing three-dimensional  imaging of  dental  arches, bone structures,  and the face,
enables comprehensive treatment planning in three dimensions, starting from the most superficial layers.
This  approach  ensures  greater  precision  in  identifying  anatomical  details,  enhancing  the  accuracy  and
effectiveness of orthodontic interventions [11, 12]. Computer-based diagnostics, treatment planning, and
outcome prediction  in  orthodontics  have  fundamentally  transformed  approaches  to  care  and  achieving
optimal aesthetic results. The traditional analysis of X-rays, clinical data, and diagnostic models is no longer
sufficient  for  accurate  diagnosis  and  treatment  selection.  Modern  computational  algorithms  process
cephalometric radiographs and 3D images, allowing for the identification of balanced facial profiles [13].
This enables more detailed and data-driven treatment planning, providing personalized and more effective
orthodontic solutions for each patient.

CONCLUSION
Thus, it is possible to note that application of the rational software "Dolphin-Imaging 11,9" sub substantially
improves effectiveness of diagnostics and orthodontic treatment in patients with the ectopic displacement of
maxillary  permanent  canines and allows to  achieve harmony in  ratios  between skeletal  and facial  soft
tissues.

REFERENCES

archiv euromedica  2024 | vol. 14 | num. 5 |

5



1. Chaushu S, Bongart M, Aksoy A, Ben-Bassat Y, Becker A. Buccal ectopia of maxillary canines with no
crowding.  Am  J  Orthod  Dentofacial  Orthop.  2009  Aug;136(2):218-223.  DOI:
10.1016/j.ajodo.2007.10.047. PMID: 19651351.

2. Mucedero M, Ricchiuti MR, Cozza P, Baccetti T. Prevalence rate and dentoskeletal features associated
with buccally displaced maxillary canines. Eur J Orthod. 2013 Jun;35(3):305-9. DOI: 10.1093/ejo
/cjr133. PMID: 22084202

3. Cacciatore G, Poletti L, Sforza C. Early diagnosed impacted maxillary canines and the morphology of
the  maxilla:  a  three-dimensional  study.  Prog  Orthod.  2018  Jul  16;19(1):20.  DOI:
10.1186/s40510-018-0220-6. PMID: 30009340; PMCID: PMC6046283.

4. Mateu ME, Martínez ME, Dagum H, Benítez Rogé SC, Bruno GI, Hecht P, Folco AA. Variations in the
vestibular  cortical  bone of  permanent canine teeth in orthodontic  patients.  a comparative study:
linear  tomography  vs.  cbct  (3d  accuitomo).  Acta  Odontol  Latinoam.  2014;27(2):58-62.  DOI:
10.1590/S1852-48342014000200002. PMID: 25523955.

5. Chaushu  S,  Zilberman  Y,  Becker  A.  Maxillary  incisor  impaction  and  its  relationship  to  canine
displacement. Am J Orthod Dentofacial Orthop. 2003 Aug DOI: 10.1016/s0889-5406(03)00344-5

6. Litsas G, Acar A. A review of early displaced maxillary canines: etiology, diagnosis and interceptive
treatment. Open Dent J. 2011 Mar 16;5:39-47. DOI: 10.2174/1874210601105010039

7. Steffenhagen S, Anthony R. Nonextraction treatment of ectopic maxillary canines. J Clin Orthod. 2022
May;56(5):501-509. PMID: 35767860.

8. Iared W, Koga da Silva EM, Iared W, Rufino Macedo C. Esthetic perception of changes in facial profile
resulting from orthodontic treatment with extraction of premolars: A systematic review. J Am Dent
Assoc.  2017  Jan;148(1):9-16.  DOI:  10.1016/j.adaj.2016.09.004.  Epub  2016  Oct  19.  PMID:
27771001.

9. Ferreira JB, Silveira GS, Mucha JN. A simple approach to correct ectopic eruption of maxillary canines.
Am J Orthod Dentofacial Orthop. 2019 Jun;155(6):871-880. DOI: 10.1016/j.ajodo.2017.11.046

10. Yadav SK, Yadav DS. Palatal clips for canine retraction. J Clin Orthod. 2012 Jan;46(1):40. PMID:
22611712.

11. Yashwant V A, K R, Arumugam E. Comparative evaluation of soft tissue changes in Class I borderline
patients  treated  with  extraction  and  nonextraction  modalities.  Dental  Press  J  Orthod.  2016  Jul-
Aug;21(4):50-9.  DOI:  10.1590/2177-6709.21.4.050-059.oar.  PMID:  27653264;  PMCID:
PMC5029316.

12. Kazimierczak N, Kazimierczak W, Serafin Z, Nowicki P, Nożewski J, Janiszewska-Olszowska J. AI in
Orthodontics: Revolutionizing Diagnostics and Treatment Planning-A Comprehensive Review. J Clin
Med. 2024 Jan 7;13(2):344. DOI: 10.3390/jcm13020344. PMID: 38256478 PMCID: PMC10816993

13. Hwang H.-W., Moon J.-H., Kim M.-G., Donatelli R.E., Lee S.-J. Evaluation of Automated Cephalometric
Analysis  Based  on  the  Latest  Deep  Learning  Method.  Angle  Orthod.  2021;91:329–335.  DOI:
10.2319/021220-100.1. PMID: 33434275, PMCID: PMC808446

back

archiv euromedica  2024 | vol. 14 | num. 5 |

6

https://doi.org/10.1016/j.ajodo.2007.10.047
https://doi.org/10.1016/j.ajodo.2007.10.047
http://www.ncbi.nlm.nih.gov/pubmed/22084202
http://www.ncbi.nlm.nih.gov/pubmed/22084202
https://doi.org/10.1093/ejo/cjr133
https://doi.org/10.1093/ejo/cjr133
https://doi.org/10.1093/ejo/cjr133
https://doi.org/10.1093/ejo/cjr133
https://doi.org/10.1186/s40510-018-0220-6
https://doi.org/10.1186/s40510-018-0220-6
https://doi.org/10.1590/s1852-48342014000200002
https://doi.org/10.1590/s1852-48342014000200002
https://doi.org/10.1016/s0889-5406(03)00344-5
https://doi.org/10.1016/s0889-5406(03)00344-5
https://doi.org/10.2174/1874210601105010039
https://doi.org/10.2174/1874210601105010039
https://doi.org/10.1016/j.adaj.2016.09.004
https://doi.org/10.1016/j.adaj.2016.09.004
https://doi.org/10.1016/j.ajodo.2017.11.046
https://doi.org/10.1016/j.ajodo.2017.11.046
https://doi.org/10.1590/2177-6709.21.4.050-059.oar
https://doi.org/10.1590/2177-6709.21.4.050-059.oar
https://doi.org/10.3390/jcm13020344
https://doi.org/10.3390/jcm13020344
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10816993/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10816993/
https://doi.org/10.2319/021220-100.1
https://doi.org/10.2319/021220-100.1
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8084461/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8084461/
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-05-2024.html
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-05-2024.html

