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ABSTRACT 

Objectives: The purpose of this study was to track the frequency of agenesis in a group of children and 

adolescents who underwent treatment at the Orthodontic Clinic in Cluj-Napoca between 2014 and 2017. 

Material and Method: We studied a group of 700 children aged 7-18 years. Classification was based on 

gender, clinical abnormalities, teeth, associated anomalies. Results: In our study, 4% of patients had at least one 

dental agenesis, the upper lateral incisors being the most frequently affected (47%). In terms of gender, the 

female was affected with a higher percentage (69%). Conclusions: Treatment of hypodontia is often an 

individualized interdisciplinary treatment, depending on the severity of the anomaly and associated general 

diseases. 
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INTRODUCTION 
 Clinical manifestations of 

hypodontia are extremely diverse, depending 

on the number and topography of the 

missing teeth on the dental arches. 

Extremely varied clinical manifestations 

with predominant localization in the frontal 

area, determines the presentation to a 

specialist from a young age when, due to the 

disturbance of all the functions of the dento-

maxilla apparatus, psychosocial complexes 

appear. 

Hypodontia, or agenesia may be 

associated with a genetic syndrome or non-

syndromic. [1] Azza Husam Al-Ani et al. 

reported in a study made in 2017 that, 

excluding the 3rd molars, the prevalence of 

hypodontia is between 1.6% and 6.9%, 

depending on the studied population [2] 

Affected individuals often have agenesis of 

one or two teeth, the most affected teeth 

being the permanent second premolars or the 

upper lateral incisors. In the etiology of 

agenesia genetic factors and environmental 

factors are involved, the genetic factor 

playing an important role. Treatment of 

hypodontia remains a challenge due to the 

particularity of each case and the association 

with other abnormalities. Identifying genetic 

and environmental factors can help in early 

disease prediction and development of new 

prevention strategies and treatments in the 

future. 

Hypodontia is characterized by the lack 

of up to 6 teeth. The phenotype is varied and 

various terms have been used for its 

description: "congenital loss of teeth", 

"dental agenesia", "hypodontia", 

"oligodontia", "anodontia" [3-5]. 

Oligodontia and anodontia are used to 
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describe more serious forms of agenesis, 

lack of 4-6 teeth for oligodontia, going to the 

absence of all teeth for total anodontia. 

Dental agenesia is considered rare in 

temporary dentition. There is an association 

between the hypodontia of the primary 

dentition and the permanent dentition, the 

hypodontia of the temporary teeth leading to 

the absence of permanent successors [6,7]. 

The prevalence of less than 1% was 

described in the Caucasian population [3], 

and a higher number was reported in the 

Japanese population [8]. The prevalence of 

agenesia in New Zealand seems to be similar 

to that found in Europe [9]. Maxilary lateral 

incisors and mandibular central incisors are 

the most affected teeth in the temporary 

dentition, from 50% to 90% of cases. Most 

are unilateral hypodontia cases with the 

absence of one or two teeth [6]. There are no 

significant differences depending on the 

gender of the studied population. [6] 

The prevalence of dental agenesia has 

increased over the last decades [10]. None of 

the cases contain evidence to indicate 

whether this increase is due to more 

advanced screening and diagnostic methods 

or due to other factors[2].  

Dental agenesia is often not a part of 

genetic syndromes but may be associated 

with cleft palate or other syndromes [6] such 

as Down Syndrome or ectodermal dysplasia. 

In these syndromes there are different 

agenesis models compared to the global 

population [3]. Recent data suggest that 

hypodontia shares common pathways with 

certain cancers [11] 

Agenesia may be accompanied by delays 

in other teeth development, ectopic 

eruptions, transposition, reduction of tooth 

size, peg maxilary lateral incisors or nail 

shaped, infraocclusion of primary molars, 

intruded canines or palataly inclined, 

generalized spacing or teeth rotation 

adjacent to missing mandibular second 

premolars, changes in dental morphology, 

short roots, taurodontia and enamel 

hypoplasias [6, 12-15] 

In hypodontia cases, microdontia is often 

prezent [16] that may affect one or more 

teeth in both primary and secondary 

dentition. [17,18]. Microdontia also occurs 

in patients who have undergone 

chemotherapy or radiotherapy in the jaw 

area during childhood [19]. 

The absence of successor teeth can 

maintain temporary teeth on the arcade up to 

40 or 50 years due to delayed resorption of 

the root, [20] being the best space maintainer 

for prosthetic treatment at the appropriate 

age, and a favorable situation without 

associated anomalies (DDM with crowding 

). Approximately 46% of individuals with 

dental agenesis show short roots in other 

permanent teeth [6]. 

 From a skeletal point of view, in 

some cases, patients with hypodontia tend to 

have a skeletal class III tendency due to 

maxillary under development caused by lack 

of growth potential at this level [21]. 

The etiopathogenetic factors of 

hypodontia are still an unexplained and 

controversial issue in the literature. 

Literature studies suggest a hypodontia 

etiology based on genetic and environmental 

factors. Genetically, the MSX1 and PAX9 

genes are affected. Mutations appearing on 

the MSX1 gene (the homeobox muscle 

segment) determine the early evolution of 

dental buds, and the PAX9 gene is expressed 

in the mesenchymal structures and is 

essential for the favorable evolution of 

various stages of tooth development, 

especially of the second premolars. [22] 

Hypodontia can produce, due to the new 

situations created in the oral cavity, 

imported morpho-functional imbalances: 

discontinuation of the dental arcade, 

reduction of the number of mastication 

units,occlusal plane not being straight, 

affected periodontal and temporomandibular 

joint. 

Depending on these elements, a treatment 

scheme involving several branches of 

dentistry will be chosen, namely: 

orthodontics, prosthetics, periodontology, 

surgery. These can be used in combination 

or as unique treatment methods depending 

on the complexity of the anomaly. 

In making a therapeutic decision, we will 
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account for: age and degree of co-operation, 

esthetic desires, odontal and periodontal 

status of the adjacent teeth, its conformation 

and color, severity of hypodontia, space 

present on the arch, respectively the 

presence or absence of crowding, occlusal 

relationships. Skeletal relationships 

determined by teleradiography will provide 

an indication of the treatment decision. 

 

MATERIAL AND METHOD 

The study was conducted on a group of 

700 children aged 7-18 years old. 

Classification was based on gender, clinical 

abnormalities, teeth, and associated 

anomalies. 

 

RESULTS AND DISCUSSIONS 
In our study, 4% of patients had at least 

one hypodontita (Fig. 1), and in terms of 

gender, females were more affected (69%) 

compared to male gender (31%) (Fig. 2). 

 

 
Figure 1. Frequency of hypodontia 

 

 
   Figure 2. Distribution of hypodontia 

by gender 

 

Concerning association with other 

abnormalities in affected patients, 

hypodontia was found in association with 

DDM with crowding at 5 of them, 4 of them 

had diastema, 3 of them had a narrow 

maxilla without protrusion besides the 

hypodontia, 2 of the patients had DDM 

without crowding. Hypodontia was found in 

conjunction with a frontal inverse occlusion 

and a protruding narrow maxilla in only one 

patient presenting at least one hypodontia 

(Fig. 3).

 
Figure 3. Hypodontia association with 

other abnormalities 

 

The more involved arch was the 

maxillary arcade 75% , and the most 

commonly affected tooth was the upper 

lateral incisor 47% , followed by the second 

lower premolar, missing in 21% of the cases. 

For the upper premolars that were affected, 

we found an equal 16% (Fig. 4 and Fig. 5). 

 

 
Figure 4. Distribution of hypodontia 

depending on the two jaws 
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Figure 5. The distribution of 

hypodontia depending on the teeth 

concerned 

 

Our prevalence of hypodontia (4%) is 

similar to the literature data. Podler et al. 

investigated the prevalence of non-sindromic 

dental agenesis using 33 studies from three 

continents: North America, Australia and 

Europe. They found a higher prevalence in 

Europe (5.5%) and Australia (6.3%) 

compared to North America (4%) [23]. 

Concerning gender, in our study, females 

show a higher percentage of dental agenesis 

(69%), and Podler et al. also found that 

hypodontia is 1.4 times higher for women 

than for men. [23] 

In terms of maxillary or mandibular 

prevalence, we found 75% of the maxilla 

and 25% of the mandible were affected. In 

the literature, studies show that hypodontia 

does not seem to affect the maxilla and the 

mandible differently [23], although there 

was an old study (Wisth et al., 1974) 

showing that the mandible is affected more 

often than the maxilla [24]. Polder et al. 

(2004) found that bilateral agenesis of upper 

lateral incisors is more frequent than 

unilateral agenesis, and unilateral agenesia is 

more common for the mandibular second 

premolars [23] 

It remains controversial both the 

pathogenesis and the prevalence of the 

numerical deficit, and the therapeutic 

approach is based on the clinical situation, 

associated anomalies and the type of 

occlusal relationships. 

For illustration, we will present a case 

with upper lateral incisor aplasia with 

reduced space, which benefited from 

orthodontic therapy for the reopening of the 

space, and then with a surgical therapy for 

the insertion of two implants at the level of 

the upper lateral incisors, ending by 

applying the prosthetic structure with two 

total physiognomic ceramics crowns. The 

odontal compromise of 3.6 requires its 

extraction and then the insertion at this level 

of one implant. 

The patient (R.S.) (Fig. 6), aged 17 years 

old, presents agenesis of 1.2 and 2.2 

associated with a bimaxilar DDM with 

secondary spacing, a light form, and tooth 

3.6 exhibited a chronic apical periodontitis 

(Fig. 7). 

 

Figure 6. R.S., 17 years old, exooral aspect 
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Figure 7. R.S., 17 years old, initial OPT 

The treatment was structured in three 

stages: the orthodontic stage, the surgical 

stage and the prosthetic stage 

One year after the orthodontic treatment 

with a fixed appliance, the space of the 

lateral incisors was reopened and it was 

possible to perform the surgical procedure of 

inserting the two dental implants at level 1.2 

and 2.2 . (Fig. 8) 

In fig. 9 it is possible to observe the final 

appearance of the dental arches after 

applying prosthetic structures. The treatment 

lasted 2 years and 3 months 

 

 

Figure 8. . R.S., 17 years old, OPT 

after the insertion of  

the two dental implants 

 

Figure 9. R.S. 17 years old, the final  

appearance of the dental arches 

 

CONCLUSIONS 

1. The importance of the interdisciplinary 

approach in hypodontia 

2. Syndromic / non-syndromic 

hypodontia 

3. Knowing the genes responsible for the 

occurrence of MSX1 and PAX9 types of 

hypodontia 

4. Individualized treatment depending on 

severity of anomalies and diseases 

 

Acknowledgements 

All authors contributed equally. 

 

REFERENCES 

1. Cobourne M. T.,  Sharpe P. T. Diseases of the tooth: the genetic and molecular basis of inherited 

anomalies affecting the dentition. Wiley Interdisciplinary Reviews: Developmental Biology. 2013; 

2(2):183–212  

2. Al-Ani AH, Antoun JS, Thomson WM, Merriman TR, Farella M. Hypodontia: An Update on Its 

Etiology, Classification, and Clinical Management. Biomed Res Int. 2017;2017:9378325 

3. Nieminen P. Genetic basis of Tooth agenesis.  Journal of Experimental Zoology Part B: Molecular and 

Developmental  Evolution.2009; 312(4): 320–342 

4. Parkin N., Elcock C., Smith R. N., R. C. Griffin, Brook A. H. The aetiology of hypodontia: the 

prevalence, severity and location of hypodontia within families.  Archives of Oral Biology. 2009; 

54(1): S52–S56 

5. Nikopensius T., Annilo T., Jagom¨agi T., et al. Non-syndromic tooth agenesis associated with a 

nonsense mutation in ectodysplasin-A (EDA). Journal of Dental Research. 2013;92(6):. 507–511. 

6. Arte S. Phenotypic and genotypic features of familial hypodonita [Dissertation], University of Helsinki, 

Helsinki, Finland, 2001. 



Romanian Journal of Oral Rehabilitation 

Vol. 9, No. 4 October- December 2017 

 

83 

7. Bailleul-Forestier I., Molla M., Verloes A., Berdal A. The genetic basis of inherited anomalies of the 

teeth. Part 1: clinical and molecular aspects of non-syndromic dental disorders. European Journal 

ofMedical Genetics.2008;51(4): 273–291. 

8. Yonezu T., Hayashi Y., Sasaki J., Machida Y., Prevalence of congenital dental anomalies of the 

deciduous dentition in Japanese children. The Bulletin of Tokyo Dental College.1997;38(1): 27–32. 

9. Whittington B. R.,. Durward C. S., Survey of anomalies in primary teeth and their correlation with the 

permanent dentition.The New Zealand Dental Journal. 1996;92(407): 4–8. 

10. Mattheeuws N., Dermaut L., Martens G., Has hypodontia increased in Caucasians during the 20th 

century? A metaanalysis.  European Journal of Orthodontics. 2004; 26(1): 99–103. 

11. K¨uchler E. C., Lips A., Tannure P. N. et al., Tooth agenesis association with self-reported family 

history of cancer.  Journal of Dental Research. 2013;92(2: 149–155. 

12. Peck S., Peck L., Kataja M., Concomitant occurrence of canine malposition and tooth agenesis: 

evidence of orofacial genetic fields. American Journal of Orthodontics and Dentofacial Orthopedics. 

2002; 122(6): 657–660. 

13. Baccetti T., Tooth rotations associated with tooth ageneis. The Angle Orthodontist.1998; 68(3): 267–

274. 

14. Pirinen S., Kentala A., Nieminen P., Varilo T., Thesleff I., Arte S., Recessively inherited lower incisor 

hypodontia. Journal of Medical Genetics. 2001;38(8): 551–556. 

15. Carter N. E., Gillgrass T. J., Hobson R. S.  et al., The interdisciplinary management of hypodontia: 

orthodontics. British Dental Journal.2003;194(7): 361–366. 

16. Hobkirk J. A.,. Goodman J. R, Jones S. P., Presenting complaints and findings in a group of patients 

attending a hypodontia clinic. BritishDental Journal. 1994; 177(9): 337–339. 

17. Hobkirk J. A., Gill D., Jones S. P.  et al., Hypodontia A Team Approach to Management,Wiley- 

Blackwell, London, UK, 2011. 

18. Pinho T., Ciriaco C., Faber J., Lenza M. A., Impact of dental asymmetries on the perception of smile 

aesthetics. American Journal of Orthodontics and Dentofacial Orthopedics. 2007; 27(5): 443–449. 

19. A.O˘guz, S. C., Karadeniz C., Alpaslan G., Alpaslan C., Pinarli G., Long-term effects of chemotherapy 

on orodental structures in children with non-Hodgkin’s lymphoma. European Journal of Oral Sciences. 

2004; 112 (1): 8–11. 

20. Haselden K., Hobkirk J. A., Goodman J. R., Jones S. P., Hemmings K. W., Root resorption in retained 

deciduous canine and molar teeth without permanent successors in patients with severe hypodontia. 

International Journal of Paediatric Dentistry.2001;11(3):171–178. 

21. Ogaard B. , Krogstad O., Craniofacial structure and soft tissue profile in patients with severe 

hypodontia. American Journal of Orthodontics and Dentofacial Orthopedics,.1995;108(5): 472–477. 

22. Cobourne M.T. Familial human hypodontia – is it all in the genes. British Dental Journal.2007; 

203(4):203-208. 

23. Polder B. J., Van’t Hof M. A., Van Der Linden F. P. G. M., Kuijpers-Jagtman A. M., A meta-analysis 

of the prevalence of dental agenesis of permanent teeth. Community Dentistry and Oral 

Epidemiology.2004; 32(3): 217–226. 

24. Wisth P. J., Thunold K., O. E. B¨oe, Frequency of hypodontia in relation to tooth size and dental arch 

width. Acta Odontologica Scandinavica.1974 ;32(3): 201–206. 

 

 

 

 

 

 

 

 

 

 

 

 

 


