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Abstract
Hypodontia is the most common dental anomaly in humans and is defined as a condition in which there is one to six congenitally missing teeth, 
excluding the third molars. Genetics as well as environmental factors play important roles in the aetiology of hypodontia. The most commonly 
missing teeth are the mandibular second premolars followed by the maxillary lateral incisors. This report presents a rare case of agenesis of maxillary 
permanent canines, mandibular permanent central incisors and right mandibular permanent lateral incisor in conjunction with delayed eruption of 
the mandibular permanent left lateral incisor in a healthy nine-year-old male Lebanese patient without any family history of this condition.
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Introduction
Hypodontia is the most common developmental anomaly in 

humans [1-6]. This term along with several others including: “tooth 
agenesis”, “congenitally missing teeth” and “aplasia of teeth” is often 
used to describe the condition in which there is one to six congenitally 
missing teeth excluding the third molars [1-3]. It can occur in 
conjunction with recognized genetic syndromes or as a solitary non-
syndromic anomaly, the latter of which is the most common phenotype 
[2]. Family studies have demonstrated that genetic mutations in some 
genes have been implicated in isolated forms, while mutations in 
other genes have been reported in syndromic forms [3].

Hypodontia most commonly affects the permanent dentition, 
however an association with hypodontia in the primary dentition has 
been reported; children with hypodontia in the primary dentition 
have been reported to have the corresponding successor teeth to 
be congenitally missing as well [2,4,5]. The overall prevalence of 
hypodontia varies among populations and can range from 4.4% to 
13.4% [1,5,6]. Individuals with hypodontia usually have one to two 
congenitally missing permanent teeth, while very few have more 
than six missing teeth [1,5]. The mandibular second premolars have 
the highest incidence followed by the maxillary lateral incisors [1,7]. 
Therefore, the aim of the study was to report a hypodontia patient who 
presented with multiple congenitally missing teeth of rare occurrence 
so that dental health care providers are made aware of such condition 
to be able to form a proper diagnosis and management.

Case Report
A nine-year old male Lebanese patient presented to the Pedodontic 

Department, University Dental Hospital Sharjah, for a routine dental 
examination on February 2018. The patient was healthy, with no 
history of systemic diseases and/or syndromes. Intraoral examination 
revealed a class I incisors relationship, class I molars relationship 
with an over jet of 4 mm and increased incomplete overbite. Clinical 
examination also revealed retained primary mandibular central 
incisors and right primary lateral incisor and a partially erupted 
permanent mandibular left lateral incisor. Extraoral (Figure 1) 
and intraoral (Figure 2) photographs were taken followed by an 
orthopantomogram (Figure 3). The radiograph was used to detect 
the presence of the permanent mandibular central and right lateral 
incisors and to check for any dental anomalies. The radiograph showed 
the absence of the permanent mandibular central incisors, right lateral 
incisor and upper canines bilaterally. The germs for all third molars 
were also not detected. Clinical history eliminated the likelihood of 
extractions and/or trauma incidents and there was no relevant family 
history for this condition. The patient and his parents were counselled 
regarding the prevalence, aetiology and future management options. 
A formal consent was sought and granted from the patient and his 
parents to have full records taken and disseminated for publication.

Discussion and Conclusion
Hypodontia may be classified according to the number of missing 

teeth as either complete and partial; or mild (two or less teeth 
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congenitally missing), moderate (three to five teeth congenitally 
missing) and severe (six or more teeth congenitally missing) [8]. 
Severe hypodontia is usually associated with genetic disorders such 
as ectodermal dysplasia and Rieger syndrome [9]. However, mild to 
moderate hypodontia may occur due to environmental factors such 
as early irradiation of the germs, trauma of the dental region, and the 
many syndromes associated with cleft lip and palate [2].

The prevalence of congenitally missing teeth may vary with age, 
sampling techniques, and methods of examination, and may range 
from 4.4% to 13.4% [5]. According to Al-Emran, et al. [10] and in 
consonance with Bulk’s theory of terminal reduction [11] a missing 
tooth will be the most distal tooth of every morphological class; 

upper second incisors, second premolars and third molars. Therefore, 
according to Dahlberg de Ned [12], the mesial tooth; such as the 
central incisors and canines are considered to be the most genetically 
stable and are rarely absent. On the contrary, in a study conducted 
by Davis amongst Chinese children, the mandibular incisors were 
found to be the most commonly missing teeth, affecting 58.7% of 
children [13] According to Fukuta the prevalence of missing maxillary 
permanent canines was 0.13%. Furthermore, despite it being rare, 
the occurrence of congenitally absent permanent canines was more 
common on the left side of the maxilla and the right side of the 
mandible. Absence of a single canine was more common than multiple 
absences, while congenital absence of multiple permanent teeth was 
linked to missing maxillary permanent canines [14]. The chronology 
of teeth development and maturation plays an important role in 
diagnosing dental anomalies and treatment planning. Tooth agenesis 
has been associated with delayed dental development and eruption, 
with an estimated delay time of 0.37-0.52 years [15]. The mandibular 
permanent lateral incisor begins to calcify at 3-4 months and erupts at 
7-8 years [16].

In our case, there were multiple permanent teeth missing associated 
with bilateral absence of the permanent maxillary canines and delayed 
eruption of the mandibular permanent lateral incisor at the age of nine 
years. There were however, no related dental anomalies.

Over time, many aetiological theories and concepts focusing on 
both genetic and environmental factors have been put forward to 
explain hypodontia. As a result, tooth agenesis may occur as a result of 
multifactorial influences. In the past, anatomical susceptibility during 
tooth maturation was proposed as an aetiological means, whereby 
specific sites in the dental lamina [17] or neural crest cells were highly 
susceptible to environmental stimuli such as increased oxidative 
stress from smoking [18]. According to evolutionary studies, the size 
of human jaws and number of teeth is declining [19-20]. With the 
advances in genetic and molecular research, the more recent studies 
have strived to investigate the molecular pathways and mechanisms 
behind tooth agenesis and have worked to identify the genes that may 
result in hypodontia if mutated [21-29]. The expression of many genes 
has been linked to tooth morphogenesis, however non-syndromic 
hypodontia has been most frequently related to disturbances in PAX9 
(paired box gene 9), MSX1 (muscle segment homeobox 1), AXIN2 
(axis inhibition protein 2), WNT10A (wingless-related integration 
site 10A) and EDA (ectodysplasin A) expression [24-29]. In particular, 
MSX1 mutations has been recognized in a family missing mandibular 
central incisors and all premolars [29], AXIN2 with congenitally 
missing lower incisors [23,30] and WNT10A with isolated hypodontia 
of the maxillary permanent canines [31].

In this case, there was no history of maternal smoking or significant 
family history for hypodontia, however, gene sequencing would help 
identify any causative gene mutations that may have resulted in tooth 
agenesis and ultimately establish whether a familiar pattern may be 
present.

Hypodontia patients may present with disturbances in facial 
growth pattern, midline deviations and deep overbites, therefore the 
management requires an interdisciplinary approach, careful treatment 
planning, long-term maintenance and family counseling [32,33]. 
The treatment may include strategic extraction of primary teeth, up-
righting and aligning teeth and management of deep overbites.

In this case, the patient will be followed-up to monitor the eruption 
of the mandibular permanent left lateral incisor and referred to an 
orthodontist to liaise with other health care providers for the optimal 
management of these patients.

Figure 1: Extra oral photographs.

Figure 2: Intraoral photographs.

Figure 3: Orthopantomogram



 
Sci Forschen

O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Citation: Khalaf K, Seraj Z, Hussein H (2018) A Rare Hypodontia and Delayed Eruption of a Mandibular Permanent Incisor: A Case 
Report and Literature Review. Int J Dent Oral Health 4(5): dx.doi.org/10.16966/2378-7090.276

3

International Journal of Dentistry and Oral Health
Open Access Journal

References
1. Khalaf K, Miskelly J, Voge E, Macfarlane TV (2014) Prevalence of 

hypodontia and associated factors: a systematic review and meta-
analysis. J Orthod 41: 299-316.

2. Arte S (2001) Phenotypic and genotypic features of familial 
hypodontia. Ph.D. thesis, Institute of Dentistry, University of 
Helsinki, Helsinki, Finland.

3. Cobourne MT, Sharpe PT (2013) Diseases of the tooth: the genetic 
and molecular basis of inherited anomalies affecting the dentition. 
Wiley Interdiscip Rev Dev Biol 2: 183-212.

4. Bailleul-Forestier I, Molla M, Verloes A, Berdal A (2008) The genetic 
basis of inherited anomalies of the teeth. Part 1: clinical and 
molecular aspects of non-syndromic dental disorders. Eur J Med 
Genet 51: 273-291.

5. Matalova E, Fleischmannova J, Sharpe PT and Tucker AS (2008) 
Tooth agenesis: from molecular genetics to molecular dentistry. J 
Dent Res 87: 617-623.

6. Polder BJ, Van’t Hof MA, Van Der Linden FPGM, Kuijpers-Jagtman 
AM (2004) A meta-analysis of the prevalence of dental agenesis of 
permanent teeth. Community Dent Oral Epidemiol 32: 217-226.

7. Symons AL, Stritzel F, Stamation J (1993) Anomalies associated with 
hypodontia of the permanent lateral incisor and second premolar. J 
Clin Pediatr Dent 17: 109-111.

8. Khalaf K (2016) Tooth Size in Patients with Mild, Moderate and 
Severe Hypodontia and a Control Group  Open Dent J 10: 382-389.

9. Gorlin RJ, Cohen MM, Hennekam RCM (2001) Syndromes of the 
Head and Neck. 4th edition, Oxford University Press, New York, NY, 
USA.

10. Al-Emran S (1990) Prevalence of Hypodontia and Developmental 
Malformation of Permanent Teeth in Saudi Arabian Schoolchildren. 
Br J Orthod 17: 115-118. 

11. Rakhshan V (2015) Congenitally missing teeth (hypodontia): A 
review of the literature concerning the etiology, prevalence, risk 
factors, patterns and treatment. Dent Res J (Isfahan) 12: 1-13.

12. Scott GR (2008) Dental morphology. In: Katzenberg MA, Saunders SR 
(eds) Biological Anthropology of the Human Skeleton. 2nd edition, 
Wiley-Liss, New York, NY, USA 268.

13. Davis PJ (1987) Hypodontia and hyperdontia of permanent teeth 
in Hong Kong school children. Community Dent Oral Epidemiol 15: 
218-220.

14. Fukuta Y, Totsuka M, Takeda Y, Yamamoto H (2004) Congenital 
absence of the permanent canines: a clinico-statistical study. J Oral 
Sci 46: 247-252.

15. Dhamo B, Vucic S, Kuijpers M, Jaddoe V, Hofman A, et al. (2015) The 
association between hypodontia and dental development. Clin Oral 
Investig 20: 1347-1354.

16. Logan WHG, Kronfeld R (1933) Development of the human jaws and 
surrounding structures from birth to the age of fifteen years. J Am 
Dent Assoc 20: 379-427.

17. Galluccio G, Castellano M, La Monaca C (2012) Genetic basis of 
non-syndromic anomalies of human tooth number. Archives of Oral 
Biology 57: 918-930.

18. Kjær I, Kocsis G, Nodal M, Christensen LR (1994) Aetiological aspects 
of mandibular tooth agenesis-focusing on the role of nerve, oral 
mucosa, and supporting tissues. Eur J Orthod 16: 371-375.

19. Vastardis H (2000) The genetics of human tooth agenesis: new 
discoveries for understanding dental anomalies. Am J Orthod 
Dentofacial Orthop 117: 650-656.

20. Mattheeuws N, Dermaut L, Martens G (2004) Has hypodontia 
increased in Caucasians during the 20th century? A meta- analysis. 
Eur J Orthod 26: 99-103.

21. Jernvall J, Lesle I (2000) Reiterative signalling and patterning during 
mammalian tooth morphogenesis.  Mech Dev 92: 19-29.

22. Kapadia H, Mues G, D’Souza R (2007) Genes affecting tooth 
morphogenesis. Orthod Craniofac Res 10: 105-113.

23. Kuchler EC, Lips A, Tannure PN, Ho B, Costa MC, et al. (2013) Tooth 
agenesis association with self-reported family history of cancer. J 
Dent Res 92: 149-155.

24. Das P, Stockton DW, Bauer C, Shaffer LG, D’Souza RN, et al. (2002) 
Haploinsufficiency of PAX9 is associated with autosomal dominant 
hypodontia. Hum Genet 110: 371-376.

25. Hansen L, Kreiborg S, Jarlov H, Niebuhr E, Eiberg H (2007) A novel 
nonsense mutation in PAX9 is associated with marked variability in 
number of missing teeth. Eur J Oral Sci 115: 330-333.

26. Mitsui SN, Yasue A, Masuda K, Watanabe K, Horiuchi S, et al. (2014) 
Novel PAX9 mutations cause non-syndromic tooth agenesis. J Dent 
Res 93: 245-249.

27. Nikopensius T, Annilo T, Jagomagi T, Gilissen C, Kals M, et al. (2013) 
Non-syndromic tooth agenesis associated with a nonsense mutation 
in ectodysplasin-A (EDA). J Dent Res 92: 507-511.

28. Bergendal B, Klar J, Stecksen-Blicks C, Norderyd J, Dahl N (2011) 
Isolated oligodontia associated with mutations in EDARADD, AXIN2, 
MSX1, and PAX9 genes. Am J Med Genet A 155: 1616-1622.

29. Mues G, Tardivel A, Willen L, Kapadia H, Seaman R, et al. (2010) 
Functional analysis of Ectodysplasin-A mutations causing selective 
tooth agenesis. Eur J Hum Genet 18: 19-25.

30. Callahan N, Modesto A, Meira R, Seymen F, Patir A, et al. (2009) 
Axis inhibition protein 2 (AXIN2) polymorphisms and tooth agenesis. 
Arch Oral Biol 54: 45-49.

31. Kantaputra P, Kaewgahya M, Kantaputra W (2014) WNT10A 
mutations also associated with agenesis of the maxillary permanent 
canines, a separate entity. Am J Med Genet A 164: 360-363.

32. Nunn JH, Carter NE, Gillgrass TJ, Hobson RS, Jepson NJ, et al. (2003) 
The interdisciplinary management of hypodontia: background and 
role of paediatric dentistry. Br Dent J 194: 245-251.

33. Hobkirk JA, Gill D, Jones SP, Kenneth W Hemmings, Steven Bassi G, 
et al. (2011) Hypodontia A Team Approach to Management. Wiley-
Blackwell, London, UK.

https://www.ncbi.nlm.nih.gov/pubmed/25404667
https://www.ncbi.nlm.nih.gov/pubmed/25404667
https://www.ncbi.nlm.nih.gov/pubmed/25404667
https://core.ac.uk/download/pdf/14915839.pdf
https://core.ac.uk/download/pdf/14915839.pdf
https://core.ac.uk/download/pdf/14915839.pdf
https://www.ncbi.nlm.nih.gov/pubmed/24009033
https://www.ncbi.nlm.nih.gov/pubmed/24009033
https://www.ncbi.nlm.nih.gov/pubmed/24009033
https://www.ncbi.nlm.nih.gov/pubmed/18499550
https://www.ncbi.nlm.nih.gov/pubmed/18499550
https://www.ncbi.nlm.nih.gov/pubmed/18499550
https://www.ncbi.nlm.nih.gov/pubmed/18499550
https://www.ncbi.nlm.nih.gov/pubmed/18573979
https://www.ncbi.nlm.nih.gov/pubmed/18573979
https://www.ncbi.nlm.nih.gov/pubmed/18573979
https://www.ncbi.nlm.nih.gov/pubmed/15151692
https://www.ncbi.nlm.nih.gov/pubmed/15151692
https://www.ncbi.nlm.nih.gov/pubmed/15151692
https://www.ncbi.nlm.nih.gov/pubmed/8466838
https://www.ncbi.nlm.nih.gov/pubmed/8466838
https://www.ncbi.nlm.nih.gov/pubmed/8466838
https://www.ncbi.nlm.nih.gov/pubmed/27583048
https://www.ncbi.nlm.nih.gov/pubmed/27583048
https://www.ncbi.nlm.nih.gov/pubmed/2192761
https://www.ncbi.nlm.nih.gov/pubmed/2192761
https://www.ncbi.nlm.nih.gov/pubmed/2192761
https://www.ncbi.nlm.nih.gov/pubmed/25709668
https://www.ncbi.nlm.nih.gov/pubmed/25709668
https://www.ncbi.nlm.nih.gov/pubmed/25709668
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470245842.ch9
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470245842.ch9
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470245842.ch9
https://www.ncbi.nlm.nih.gov/pubmed/3476247
https://www.ncbi.nlm.nih.gov/pubmed/3476247
https://www.ncbi.nlm.nih.gov/pubmed/3476247
https://www.ncbi.nlm.nih.gov/pubmed/15901070
https://www.ncbi.nlm.nih.gov/pubmed/15901070
https://www.ncbi.nlm.nih.gov/pubmed/15901070
https://www.ncbi.nlm.nih.gov/pubmed/26462655
https://www.ncbi.nlm.nih.gov/pubmed/26462655
https://www.ncbi.nlm.nih.gov/pubmed/26462655
https://jada.ada.org/article/S1048-6364(33)03002-2/abstract
https://jada.ada.org/article/S1048-6364(33)03002-2/abstract
https://jada.ada.org/article/S1048-6364(33)03002-2/abstract
https://www.sciencedirect.com/science/article/pii/S0003996912000167
https://www.sciencedirect.com/science/article/pii/S0003996912000167
https://www.sciencedirect.com/science/article/pii/S0003996912000167
https://www.ncbi.nlm.nih.gov/pubmed/7805810
https://www.ncbi.nlm.nih.gov/pubmed/7805810
https://www.ncbi.nlm.nih.gov/pubmed/7805810
https://www.ncbi.nlm.nih.gov/pubmed/10842107
https://www.ncbi.nlm.nih.gov/pubmed/10842107
https://www.ncbi.nlm.nih.gov/pubmed/10842107
https://www.ncbi.nlm.nih.gov/pubmed/14994889
https://www.ncbi.nlm.nih.gov/pubmed/14994889
https://www.ncbi.nlm.nih.gov/pubmed/14994889
https://www.ncbi.nlm.nih.gov/pubmed/10704885
https://www.ncbi.nlm.nih.gov/pubmed/10704885
https://www.ncbi.nlm.nih.gov/pubmed/17651126
https://www.ncbi.nlm.nih.gov/pubmed/17651126
https://www.ncbi.nlm.nih.gov/pubmed/23169889
https://www.ncbi.nlm.nih.gov/pubmed/23169889
https://www.ncbi.nlm.nih.gov/pubmed/23169889
https://www.ncbi.nlm.nih.gov/pubmed/11941488
https://www.ncbi.nlm.nih.gov/pubmed/11941488
https://www.ncbi.nlm.nih.gov/pubmed/11941488
https://www.ncbi.nlm.nih.gov/pubmed/17697174
https://www.ncbi.nlm.nih.gov/pubmed/17697174
https://www.ncbi.nlm.nih.gov/pubmed/17697174
https://www.ncbi.nlm.nih.gov/pubmed/24436340
https://www.ncbi.nlm.nih.gov/pubmed/24436340
https://www.ncbi.nlm.nih.gov/pubmed/24436340
https://www.ncbi.nlm.nih.gov/pubmed/23603338
https://www.ncbi.nlm.nih.gov/pubmed/23603338
https://www.ncbi.nlm.nih.gov/pubmed/23603338
https://www.ncbi.nlm.nih.gov/pubmed/21626677
https://www.ncbi.nlm.nih.gov/pubmed/21626677
https://www.ncbi.nlm.nih.gov/pubmed/21626677
https://www.ncbi.nlm.nih.gov/pubmed/19623212
https://www.ncbi.nlm.nih.gov/pubmed/19623212
https://www.ncbi.nlm.nih.gov/pubmed/19623212
https://www.ncbi.nlm.nih.gov/pubmed/18790474
https://www.ncbi.nlm.nih.gov/pubmed/18790474
https://www.ncbi.nlm.nih.gov/pubmed/18790474
https://www.ncbi.nlm.nih.gov/pubmed/24311251
https://www.ncbi.nlm.nih.gov/pubmed/24311251
https://www.ncbi.nlm.nih.gov/pubmed/24311251
https://www.ncbi.nlm.nih.gov/pubmed/12658298
https://www.ncbi.nlm.nih.gov/pubmed/12658298
https://www.ncbi.nlm.nih.gov/pubmed/12658298

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case Report 
	Discussion and Conclusion 
	References
	Figure 1
	Figure 2
	Figure 3

