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ABSTRACT

Introduction: Hypodontia is one of the most common developmental anomalies. This study
aimed to evaluate the variations of radiographic dental development in a group of Iranian
children with dental agenesis.

Materials and Methods: This study evaluated 1230 Orthopantomographs (OPGs) for
agenesis of permanent teeth obtained from the patients aged between 8 and 18 years. Then
the difference between Dental Age and Chronological Age (DA-CA) of the samples with full
dentitions and affected with dental agenesis were compared. Dental age was characterized by
root and crown development according to Hadvikko’s method and the chronological age was
determined by subtracting the date of birth from the date of acquiring the OPG. The obtained
data were analyzed using Independent t test.

Results: The prevalence of tooth agenesis was 3.57% in study sample (59.10% females
and 40.90% males). The mean (SD) of the difference between DA-CA of the hypodontia
and control groups were 1.74(1.53) and 2.12(1.81), respectively. Regarding the results of
Independent t test, there was no significant difference between hypodontia and control groups
in terms of DA-CA (P>0.05). The Spearman test showed no correlation between delayed tooth
development and hypodontia severity.

Conclusion: The development of permanent teeth in children with dental agenesis
was similar to children with normal dental development. Also, there was no
correlation between hypodontia severity and delayed tooth developments.
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1. Introduction

ypodontia or tooth agenesis is defined as

the absence of one to six teeth excluding

the third molars [1, 2]. The prevalence

rates of this disorder in European, North

American, and Asian populations are
5.5%, 3.9%, and 6.9%, respectively [3, 4]. The most
commonly involved teeth are the maxillary lateral in-
cisors and mandibular second premolars [2, 5]. Based
on the study population, several studies reported higher
prevalence of hypodontia in females [6, 7].

According to the literature, various inheritance patterns
are associated with familial form of this anomaly. Re-
garding the evidence, non-syndromic hypodontia is as-
sociated with mutations in several genes, like P4X9 and
MSXI [8, 9]. Moreover, some dental anomalies, includ-
ing microdontia, dental impaction or transposition, tau-
rodontism, and delayed dental development, are highly
prevalent [1, 2, 10].

There is a multitude of studies regarding delayed dental
development in children with hypodontia; however, a lim-
ited number of studies were conducted on the prevalence
of hypodontia among Iranian children. Therefore, this
study aimed to compare development of permanent teeth
in children with dental agenesis and unaffected children.

2. Materials and Methods

This descriptive, retrospective, and cross-sectional
study was conducted to evaluate Orthopantomographs
(OPGs) obtained from healthy subjects aged between 8
and 18 years. A total of 1230 high-quality OPGs, taken
at routine examination at the Dental Faculty of Ardabil
University of Medical Sciences were evaluated for the
investigation of hypodontia excluding the third molars.
We excluded the patients with developmental anomalies
(e.g. ectodermal dysplasia, as well as cleft lip and pal-
ate), history of trauma, or tooth extraction.

The study population consisted of 643 females and 588
males, 44 of whom (27 females and 17 males) presented

Table 1. Descriptive statistics for the missing group
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with hypodontia involving one or more permanent teeth.
The control group was gender- and age-matched with the
hypodontia group. Dental age was assessed by two ex-
aminers using the Hadvikko’s method, which evaluates
the dental development stages of four reference teeth and
convert the results into numbers (ranging from 1 to 12);
all the scores are transformed into dental age using the
Haavikko reference tables. Furthermore, the chronologi-
cal age of the subjects was determined by subtracting the
date of birth from the date of obtaining the OPGs. The
hypodontia and control groups were compared in terms
of difference in Dental Age and Chronological Age (DA-
CA) using the Independent t test.

The Spearman correlation coefficient test was applied
to determine the correlation between hypodontia sever-
ity and DA-CA in the hypodontia group. Reliability
analysis was used to establish inter-rater agreement re-
garding DA-CA.

3. Results

In this study, 1230 OPGs collected from the children
aged between 8 and 18 years were evaluated for hypodon-
tia. Moreover, the prevalence of hypodontia in the perma-
nent dentition was 3.57% including 26 females (59.10%)
and 18 males (40.90%). In addition, most of the involved
teeth were the maxillary lateral incisors (50%) and man-
dibular second premolars (34.09%), and most of the sub-
jects had one (81.8%) or two (15.9%) missing teeth. Out
of the 44 cases, seven subjects were excluded from the
study because their chronological age was not available.
Table | presents the mean and standard deviations of DA-
CA in the hypodontia group. The Kolmogorov-Smirnov
test reflected that all the variables were normally distrib-
uted (P>0.05). The Cronbach a coefficient approved the
inter-examiner reproducibility (¢=0.9).

Scatter plots were constructed to compare the DA-
CA between the control and hypodontia groups. There
was no significant difference between the males and fe-
males in terms of the prevalence of hypodontia (Table
1) (P>0.05). As demonstrated in Table 2, independent
samples t test showed no significant difference between

Missing Group Gender N Mean SD Sig.
Male 14 1.6579 1.09025
DA-CA* 0.786
Female 23 1.8026 1.77710

* Difference between dental age and chronological age
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Table 2. Independent t test results
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Group N Mean SD Sig. (2-tailed)
Missing group 37 -1.7478 1.53761
DA-CA* 0.310
Control group 48 -2.1279 1.81877

*Difference between dental age and chronological age

the groups concerning DA-CA (P>0.05). Moreover, the
Spearman correlation coefficient test revealed no signifi-
cant correlation between hypodontia severity and DA-
CA (r=-0.320, P=0.053).

4. Discussion

According to the study results, there was no signifi-
cant difference between the groups regarding the preva-
lence of delayed dental eruption. Different results were
reported by various studies conducted on the correla-
tion between hypodontia and dental development. Our
results were in line with those of studies performed by
Odagami et al., Lozada, and Infante, who did not report
significant delayed dental development in patients with
hypodontia [12, 13].

Ruiz-Mealin compared the radiographic development
of permanent teeth between children with hypodontia
and unaffected ones. In the mentioned study, the dental
age of the participants was estimated by the 12 stages of
Haavikko and the 8 stages of Demirjian and Goldstein.
In Ruiz-Mealin study, the prevalence of delayed dental
development was significantly higher in the children
with hypodontia in comparison to the control group [14].

Lebbe used Demirjian stages for age estimation meth-
ods and explained patients with agenesis have a delayed
development compared to patients in the control group
[15]. This inconsistency might be due to various factors,
including different dental age estimation methods, sam-
ple sizes, the age of the participants and their races, and
statistical methods.

According to the findings of the studies conducted by
Uslenghi et al. and Ruiz-Mealin, the prevalence of de-
layed dental development increased along with chron-
ological age in both groups, which was in congruence
with our results [15, 16]. As it is unfeasible to estimate
dental age when the apical foramen of tooth closes, older
children have fewer teeth to evaluate. This might under-
mine the acceptability of the measurement technique
with increasing age.

@) sEitmeesen
Hypodontia is classified into three categories according
to the number of absent teeth; mild (one to two teeth),
moderate (three to five teeth), and severe (six or more
teeth) [1, 2]. In this study, only one patient missed four
teeth including two maxillary lateral incisors and two
mandibular first premolars. Consistent with the study
conducted by Sen Tunc, there was no significant correla-
tion between hypodontia severity and the prevalence of
delayed dental eruption [17]. This result was inconsistent
with the findings of Odagami et al. and Uslenghi et al.,
who found a significant correlation between hypodontia
severity and delayed dental age [13, 16].

According to the literature, the prevalence of hypodon-
tia in permanent teeth is dependent on the study popu-
lation [3, 4]. In this study, the prevalence of hypodon-
tia was 3.57%, while Saberi reported the prevalence of
1.11% in southeast of Iran and 10.9% in 8 provinces of
Iran [18, 19]. The reason for this discrepancy might be
the different study settings. Considering the evidence,
the prevalence of hypodontia was higher in females
compared to males; the results of the present study indi-
cated no significant difference in terms of the prevalence
of hypodontia between males and females, but the fe-
male to male ratio was 1.44:1 [20].

In this study, the most frequently affected teeth were
the maxillary lateral incisors and the mandibular second
premolar. In various studies, there is controversy sur-
rounding the most common missing tooth; for instance,
Béckman, Polder, and Mattheeuws reported that the
most frequently missing tooth is the mandibular second
premolar, whereas other studies claimed that the perma-
nent maxillary lateral incisor was the most affected one
[3,17,20-22].

Further information regarding dental development in
children with hypodontia is valuable because they have
malocclusions, as well as functional and aesthetic prob-
lems, especially when the anterior teeth are missing.
Dental implants and or orthodontic space closure are
considered as the treatment modalities in these patients.
Age assessment methods are appropriate for the patients
with hypodontia receiving orthodontic treatments and
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provide a reference when a birth certificate is not avail-
able for forensic purposes. However, the results of this
study showed no significant correlation between dental
development and hypodontia, and diversity in the study
populations could explain these disparate results.

5. Conclusion

The development of permanent teeth in children with
dental agenesis was similar to the control group. Also,
there was no correlation between hypodontia severity
and delayed tooth developments.

Ethical Considerations
Compliance with ethical guidelines

Due to the lack of communication with the patients and the
financial cost, ethical code for this research was not obtained.

Funding

This research had no financial supports.
Conflict of interest

The authors declared no conflict of interest.
Acknowledgements

The authors would like to thank the Vice Chancellor for
Research Affairs, Dental Faculty, Ardabil University of
Medical Sciences, for their support.

References

[1] Matalova E, Fleischmannova ], Sharpe PT, Tucker AS. Tooth
agenesis: from molecular genetics to molecular dentistry.
Journal of Dental Research. 2008; 87(7):617-23. [DOI:10.1177/
154405910808700715] [PMID]

[2] Dhanrajani PJ. Hypodontia: etiology, clinical features, and man-
agement. Quintessence international. 2002; 33(4):294-302. [PMID]

[3] Polder BJ, Van't Hof MA, Van der Linden FP, Kuijpers-
Jagtman AM. A meta-analysis of the prevalence of dental
agenesis of permanent teeth. Community dentistry and
oral epidemiology. 2004; 32(3):217-26. [DOI:10.1111/j.1600-
0528.2004.00158.x] [PMID]

[4] Shimizu T, Maeda T. Prevalence and genetic basis of tooth
agenesis. Japanese Dental Science Review. 2009; 45(1):52-8.
[DOI:10.1016/j.jdsr.2008.12.001]

[5] Meza RS. Radiographic assessment of congenitally miss-
ing teeth in orthodontic patients. International Journal of

Journal of
W‘ ) Dentomaxillofacial

Radiology, Pathology and Surgery

Paediatric Dentistry. 2003; 13(2):112-6. [DOI:10.1046/j.1365-
263X.2003.00436.x]

[6] Medina AC. Radiographic study of prevalence and distri-
bution of hypodontia in a pediatric orthodontic population
in Venezuela. Pediatric Dentistry. 2012; 34(2):113-16. [PMID]

[7] Aasheim B, Ogaard B. Hypodontia in 9-year-old Nor-
wegians related to need of orthodontic treatment. Eu-
ropean Journal of Oral Sciences. 1993; 101(5):257-60.
[DOI:10.1111/j.1600-0722.1993.tb01115.X]

[8] Mitsui S, Yasue A, Masuda K, Watanabe K, Horiuchi S,
Imoto I, et al. Novel PAX9 mutations cause non-syndromic
tooth agenesis. Journal of Dental Research. 2014; 93(3):245-9.
[DOI:10.1177/0022034513519801] [PMID]

[9] Nieminen P. Genetic basis of tooth agenesis. Journal of Ex-
perimental Zoology Part B: Molecular and Developmental
Evolution. 2009; 312(4):320-42.

[10] Nohl F, Cole B, Hobson R, Jepson N, Meechan J, Wright M.
The management of hypodontia: Present and future. Dental
Update. 2008; 35(2):79-90. [DOI:10.12968/ denu.2008.35.2.79]
[PMID]

[11] Butti AC. Haavikko's method to assess dental age in Italian
children. European Journal of Orthodontics. 2009; 31(2):150-5.
[DOI:10.1093/ ejo//cjn081] [PMID]

[12] Lozada PA, Infante C. [Study of dental maturation and
dental age in individuals with congenital absence of perma-
nent teeth compared with individuals without dental con-
genital absence (Spanish)]. International Journal of Dental
Anthropology. 2001; 2:24-9.

[13] Odagami Y, Kida A, Inoue M, Kurosu K. Dental age of chil-
dren with congenitally missing permanent teeth. The Japa-
nese Journal of Pediatric Dentistry. 1995; 33:91-8.

[14] Lebbe A, Cadenas de Llano-Pérula M, Thevissen P, Verdonck A,
Fieuws S, Willems G. Dental development in patients with agen-
esis. International Journal of Legal Medicine. 2017; 131(2):537-46.
[DOI:10.1007 /s00414-016-1450-0] [PMID] [PMCID]

[15] Ruiz-Mealin EV, Parekh S, Jones SP, Moles DR, Gill DS. Ra-
diographic study of delayed tooth development in patients
with dental agenesis. American Journal of Orthodontics and
Dentofacial Orthopedics. 2012; 141(3):307-14. [DOI:10.1016/].
ajodo.2011.08.026] [PMID]

[16] Uslenghi S, Liversidge HM, Wong FS. A radiographic
study of tooth development in hypodontia. Archives of
Oral Biology. 2006; 51(2):129-33. [DOI:10.1016/j.archoral-
bi0.2005.06.004] [PMID]

[17] Tunc ES, Bayrak S, Koyuturk A. Dental development
in children with mild-to-moderate hypodontia. American
Journal of Orthodontics and Dentofacial Orthopedics. 2012;
141(3):334-8. [DOI:10.1016/j.ajod0.2009.04.024] [PMID]

[18] Saberi E, Ebrahimipour S. Evaluation of developmental
dental anomalies in digital panoramic radiographs in South-
east Iranian Population. Journal of International Society of
Preventive and Community Dentistry. 2016; 6(4):291-95.
[DOI:10.4103/2231-0762.186804] [PMID] [PMCID]

[19] Sheikhi M, Sadeghi MA, Ghorbanizadeh S. Prevalence
of congenitally missing permanent teeth in Iran. Dental Re-
search Journal. 2012; 9(Suppl 1):105-11.



https://doi.org/10.1177/154405910808700715
https://doi.org/10.1177/154405910808700715
https://www.ncbi.nlm.nih.gov/pubmed/18573979
https://www.ncbi.nlm.nih.gov/pubmed/11989379
https://doi.org/10.1111/j.1600-0528.2004.00158.x
https://doi.org/10.1111/j.1600-0528.2004.00158.x
https://www.ncbi.nlm.nih.gov/pubmed/15151692
https://doi.org/10.1016/j.jdsr.2008.12.001
https://doi.org/10.1046/j.1365-263X.2003.00436.x
https://doi.org/10.1046/j.1365-263X.2003.00436.x
https://www.ncbi.nlm.nih.gov/pubmed/22583882
https://doi.org/10.1111/j.1600-0722.1993.tb01115.x
https://doi.org/10.1177/0022034513519801
https://www.ncbi.nlm.nih.gov/pubmed/24436340
https://doi.org/10.12968/denu.2008.35.2.79
https://www.ncbi.nlm.nih.gov/pubmed/18426161
https://doi.org/10.1093/ejo/cjn081
https://www.ncbi.nlm.nih.gov/pubmed/19060249
https://doi.org/10.1007/s00414-016-1450-0
https://www.ncbi.nlm.nih.gov/pubmed/27640191
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5306332
https://doi.org/10.1016/j.ajodo.2011.08.026
https://doi.org/10.1016/j.ajodo.2011.08.026
https://www.ncbi.nlm.nih.gov/pubmed/22381491

Journal of
m , Dentomaxillofacial

Radiology, Pathology and Surgery Winter 2017, Volume 6, Number 4

[20] Backman B, Wahlin YB. Variations in number and mor-
phology of permanent teeth in 7-year-old Swedish children.
International Journal of Paediatric Dentistry. 2001; 11(1):11-7.
[DOI:10.1046/j.1365-263x.2001.00205.x] [PMID]

[21] Mattheeuws N, Dermaut L, Martens G. Has hypodontia in-
creased in Caucasians during the 20th century? A meta-analy-
sis. The European Journal of Orthodontics. 2004; 26(1):99-103.
[DOI:10.1093/ ejo/26.1.99] [PMID]

[22] Endo T, Ozoe R, Kubota M, Akiyama M, Shimooka S. A sur-
vey of hypodontia in Japanese orthodontic patients. American
Journal of Orthodontics and Dentofacial Orthopedics. 2006;
129(1):29-35. [DOI:10.1016 /j.ajod0.2004.09.024] [PMID]

127




Journal of . R
S,R‘ Dentomaxillofacial
Radiology, Pathology and Surgery

Winter 2017, Volume 6, Number 4




