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ABSTRACT

The purpose of this study was to determine the prevalence of hypodontia (multiple dental agenesis)

in orthodontic patients, visiting the orthodontic department, faculty of dentistry, The University of

Lahore.

Dental records (history sheets, dental casts and panoramic radiographs) of 230 patients (36.5%

males, 63.5% females; mean age: 16.4 years) were randomly selected from orthodontic patient’s record.

Patients with cleft lip and palate, ectodermal dysplasia or having any syndrome were excluded from

the study.

The prevalence of hypodontia (excluding third molars) was 6.08% for both sexes combined. Female

to male ratio was 3.5: 1. Most patients with hypodontia were missing just onel(57.1%) or 2(28.5%) but

the rest (14.2%) were missing more than two teeth.

The most commonly missing tooth was mandibular 2" premolar, followed by maxillary lateral

incisor and then maxillary 2" premolar and mandibular first premolar. The number of missing teeth

was greater in mandible than in maxilla. Hypodontia was most commen on left side.
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INTRODUCTION

By missing teeth is meant those teeth where germ
did not develop sufficiently to allow the differentiation
of the dental tissues. Complete absence of all teeth
called anodontia, is seen only rarely. Hypodontia is the
term used when some of the teeth are missing.
Aligodontia is the absence of multiple teeth, usually
associated with systemic problem.

Moyer! defined hypodontia as the developmental
absence of one or more permanent teeth excluding the
3'¥ molars. Hypodontia was also defined as “absolute”
and “relative.” Absolute hypodontia was the number of
missing permanent teeth, and relative hypodontia was
the number of missing permanent teeth minus the
number of retained deciduous teeth.? Advanced
hypodontiais defined as 5 or more congenitally missing
permanent teeth excluding third molars.?

Dyanrajani‘classified hypodontia according to the
severity of the condition. The term mild to moderate
hypodontia is used to donate agenesis of two to five
teeth while absence of six or more teeth excluding 3™

molars indicate severe hypodontia. According to
moyers! there are five principal known causes of
congenital absence of teeth.

Heredity, ectodermal dyslasia, conditions such as
rickets, syphilis and expression of evolutionary changes
in the dentition. Some authorities believe that, in
future, man will have neither third molars nor maxil-
larylateral incisors just as we seen already to have lost
fourth molars.

One should not forget the relationship between
congenital absence of teeth and generalized tooth size
diminution. When one tooth is not developing, it is
important to measure all of the other teeth to ascertain
any genetic field effects on general tooth size.

The most distal tooth within each group displays
the greatest variability in size is the most apt to be
congenitally missing and is most frequently abnormal
in shape. Maxillary lateral incisor vary in form more
than any other tooth in the mouth except the third
molars.?
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Several genetic and syndromic conditions®’ are
known to the risk of hypodontia but congenitally
missing teeth commonly are encountered in healthy
apparently normal people.’?®

Some genes such as MSX1 and PAX9 the risk of
hypodontia but with variable expressivity.®1°

Studies of white subjects report frequencies of
hypodontia of 4% to 7% (excluding 3" molars), after
with higher frequencies in females (about 3:2 female to
male ratio)*.

METHODOLOGY

Subjects were drawn from the department of orth-
odontics faculty of dentistry The University of Lahore
Pakistan. Pretreatment panoramic radiographs, his-
tory sheets and dental casts 0f 230 orthodontic patients
between the chronological ages of 10 and 32 years
(mean age 16.6 years) were examined. Sampleincluded
84 males (mean age: 15.9 years) and 146 females (mean
age : 16.9 years). Fig 1.

Panoramic radiographs were used to confirm the
presence of each permanent tooth. 10 years of age was
chosen as the lower limit because the late forming 3™
molars starts crown mineralization at about 9 years of
age. Dental history sheets were reliable for document-
ing extractions and avulsions and to rule out the
presence of any systemic or metabolic disease.

The prevalence of congenital absence was calcu-
lated by tooth type and sex.Most statistical studies
were performed with software SPSS.

RESULTS

Most patients with hypodontia were missing just
one (57.1 %) or 2 (28.5 %) teeth but the rest (14.2 %)
were missing more than 2 teeth. Fig 2.

The prevalence of hypodontia was 6.08% excluding
3*Ymolars; 4.7% were females & 1.3% were males. Fig 3.

The total number of missing teeth was 25. The most
commonly missing tooth was mandibular 2" premolar
followed by maxillary lateral incisor and then maxillary
22 premolar and mandibular 1% premolar. Fig 4.

The number of missing teeth was greater in man-
dible than in maxilla (14 in mandible and 11 in maxilla).
Hypodontia was most common on left side than right
side. 14 teeth were missing on left side and 11 teeth on
right side. The majority of patients had one or two
teeth missing. Only one patient was noted with 5 teeth
missing and one patient with missing mandibular
central incisor only.
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DISCUSSION

Hypodontia of permanent teeth is fairly commen
in contemporary populations. Various authors !>
have commented that hypodontia is the most commen
human malformation, and is usually occurs without
any other sign or symptoms of maldevelopment . There
are various causes for the congenital absence of a
tooth, notably the absence of an epithelial signal to the
ectomesenchyme,’® the failure of a tooth bud to reach
a critical size'®!” or more proximately to receive the
signaling to continue development.!® Each ofthese key
steps is under genetic control.!%?! Attention currently
focuses on transcription factors, notably MSX1 that
tends to affect premolars and PAX9 that causes prima-
rily molar agenesis.??2*

The prevalence of hypodontia (excluding the third
molars)was 1.3% for males, 4.7% for females and 6.08%
for both sexes combined, in orthodontic patients of this
Pakistani sample. Toshiya Endo and Rieko Ozoe?*
found the prevalence in Japanese orthodontic patients
as 7.5% for boys, 9.3% for girls and 8.5% for both sexes
combined. These higher prevalence rates might also
represent the characteristics of the Japanese popula-
tion as reported by Niswander & Sujaku?®, that the
hypodontia prevalence rates of 5.8% for boys, 9.2% for
girls and 7.4% for both sexes combined were relatively
higher in the Japanese population than in the other
populations. The reported prevalence of hypodontia
excluding the third molars, in both sexes combined
varies from 0.3% in the Israeli population? to 3.7% in
an American population?®and 10.1% in the Norwegian
population.? The prevalence of hypodontia (excluding
3'" molar) reported by Fuad Hamed?*® was 7.1% in
Southern Jordan, 2.10% were males and 5.01% were
females.

The psesent study showed that the congenital
absence of teeth was found more frequently in females
than males (about 3.5:1 female to male ratio) but the
difference was not statistically significant. American
whites showed female to male ratio about 3:2.%
These findings are in consistent with some other
researchers..?%30-3¢

Congenital absence of one or more teeth is a
commen anomaly, but severe hypodontia is rare, and
might be linked with some syndrome as ectodermal
dysplasia.®*In our study, most patients with hypodontia
were missing just one (57.1%) or 2 (28.5%) teeth, but
the rest 14.2% were missing more than 2 teeth. Almost
same results were obtained in Southern Jordan in
2009, most patients (58.5%) had one missing tooth,

31.7% had 2 and 9.8% had more than 3 missing teeth
30 Edward F.Harris in his study of American Whites
& Black reported that most patients with hypodontia
were missing just 1(40.6%) or 2 (36.0%), but the rest
(23.4%) were missing more than 2 and upto 6 teeth in
both subjects.!!

The present study showed that mandibular 2™
premolar was the most commenly missing tooth after
3*¥molars in orthodontic patients of Pakistani sample.
2" mandibular premolar was also found most commenly
missing tooth in Caucasians 28, South Jordan?’, Europe-
ans®, SriLanka.?” Same is true for both American
whites and blacks, although the prevalence is more in
white (2.3%) than black (1.3%).!! In contrary, mandibu-
lar lateral incisor is more commonly missing in Japa-
nese and Chainese than in any other ethinic groups.?2
Some other studies have shown that ethnicity strongly
influences the prevalence of hypodontia.38%°

The sequence of missing teeth from most commen
to least commen is mandibular 2" premolar followed
by maxillary lateral incisor , maxillary 2°¢ premolar ,
then mandibular first premolar in our study. Bennett
40also showed same order of congenitally missing teeth
. The majority of previous studies dealing with Cauca-
sian population have revealed that the most commenly
congenitally missing teeth is the mandibular second
premolar, followed by either the maxillary lateral
incisor 264142 or the maxillary second premolar 29543843,

The number of missing teeth was greater in
mandible (56%) than maxilla (44%) in our sample. This
result is in consistent with some other reports 4 but
differ from the results of other authors who found that
hypodontia tends to be commen in the maxilla. 303233

Hypodontia was most commen on left side (54%)
than right side (44%) in the present study. In some
Scandinavian studies, predominant hypodontia was
noted on left side.***” Similar distribution of congeni-
tally missing permanent teeth between the right
(50.3%) and the left side of the arches was noted in
Southern Jorden® and this finding was also noted in
some previous reports.32527,33,:38,43

REFERENCES

1 Robert E. Moyers. Early treatment, handbook of
orthodontics,fourth edition.1988.

2  Laing E, Susan J. Psychosocial impact of hypodontia in
children. Am J Orthod Dentofacial Orthop 2010;137:35-42.

3  Rolling S. Hypodontia of permanent teeth in Danish school
children. Scand . J Dent Res 1980;88:365-9.

4  Dhanarjan PJ. Hypodontia: etiology, clinical features and
management. Quintessence Int 2002; 33: 294- 302.

Pakistan Oral & Dental Journal Vol 30, No. 1, (June 2010)

144



Prevalence of Hypodontia in Orthodontic patients in a Pakistani Sample

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Major M.Ash Stanley J. Nelson. The permanent maxillary
incisors, Dental anatomy, Physiology and occlusion. Eight
edition, 2004; 149-170.

Lucas J. the syndromic tooth — the aetiology, prevalence,
presentation and evaluation of hypodontia in children with
syndromes. Ann R Australas Coll Dent Surg 2000; 15:211-17.

Jones KL. Smith’s recognizable patterns of human malforma-
tions. 6% ed. Philadelphia: W.B. Saunders; 2005

Polder BJ, Van’t Hof MA, Vander Linden FP, Kuijpers —
Jagtman AM. A meta-analysis of the prevalence of dental
agenesis of permanent teeth. Community Dent Oral Epidemiol
2004; 32: 217-26.

Larmour CJ, Mossey PA, Thind BS, Forgie AH, Stirrups DR.
Hypodontia — a retrospective review of prevalence and etiol-
ogy. Part 1. Quintessence Int 2005; 36:263-70..

Vieira AR. Oral clefts and syndromic forms of tooth agenesis
as models for genetics of isolated tooth agenesis. J Dent Res
2003;82: 162-65.

Edward F. Harris and Larkin L. Hypodontia : An epidemiologic
study of American black and white people. Am J Orthod 2008;
134: 761-67.

Polder BJ,Van’t Hof MA, Vander Lindon FP, Kuijpers-Jagtsman
AM. A meta analysis of the prevalence of dental agenesis of
permanent teeth.Community Dent Oral Epidemiol
2004;32:217-26.

Larmour CJ, Mossey PA, Thind BS, Forgie AH, Stirruph
DR.Hypodontia — a retrospective review of prevalence &
eriology. Part 1. Quintessence Int 2005 ;36:263-70.

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

Tucker AS, AL Khamis A, Sharpe PT. Interaction between
Bmp-4 and Msx-1 act to restrict gene expression to odonto-
genic mesenchyme.Dev Dyn 1998;212:533-39.

Fitzgerald LR. Deciduous incisor teeth of the mouse .Arch
Oral Biol 1973 ;18:381-89.

Moss-Salentijn L. Vestigial teeth in the rabit ,rat and mouse;
their relationship to the problem oflacteal dentition In: Butler
PM, Joysey KA , editors.Development , function and evolution
of teeth.London:Academic press;1978. p.13-29.

Keranen SV, Kettunen P,Aberg T, ThesleffI, Jernvall J. Gene
expression patterns associated with suppression of
odontogenesis in mouse & vole diastema regions.Dev Genes
Evol 1999; 209 :495-506.

Jernvall J, Thesleff I. Reiterative signaling and patterning
during mammalian tooth morphogenesis.Mech Dev
2000;15:19-29.

Peters H, Balling R. Teeth, where and how to make them.
Trends Genet 1999;15:59-65.

Thesleff I. Developmental biology and building a tooth. Quin-
tessence Int 2003;34:13-20.

Mostowska A, Kobielak A, Trzeciak WH. Molecular basis of
non syndromis tooth agenesis: mutations of MSX1 and PAX9
reflect their role in patterning human dentition. Eur J Oral
Sci 2003;111:365-70.

Vastardis H. The genetics of human tooth agenesis:new
discoveries for understanding dental anomalies. Am J Orthod
Dentofacial Orthop 2000;117:650-56.

Kolenc-Fuse FJ. Tooth agenesis : in search of mutations
behind failed dental development. Med Oral Patrol Cir Bucal
2004;9:385-95.

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44
45

46

47

Endo T, Ozoe R, Kubota M, Aktiyama M, Shimooka S. A survey
of hypodontia on Japanese orthodontic patients. Am J Orthod
Dentofacial Orthop 2006; 129:29-35

Niswander JD,Sujaku C. Congenital anomalies of teeth in the
Japanese children .J phys Anthropol 1965: 21:569-74.

Rosenzweig KA,Garbarski D. Numerocal aberrations in the
permanent teeth of grade school children in Jerusalem.Am J
phys Anthropol 1965: 23: 277-83.

Buenviaje TM, Rapp R. Dental anomalies in children:a clinical
and radiographic survey.ASDC J Dent Child. 1984;51:42-46.

Hunstadbraten K.Hypodontia in the permanent dentition.J
Dent Child 1973;40:115-17.

Hamed F. Hypodontia in orthodontic patients in Southern
Jordan.2009;29:45-48.

Slavkin HC.Entering the era of molecular dentistry.J Am
Dent Assoc 1999;130:413-17.

Fekonja A. Hypodontia in orthodontically treated children.Eur
J Orthod 2005;27:457-60..

Meza RS. Radiographic assessment of congenitally missing
teeth in orthodontic patients. Int J Pediatr Dent 2003 ; 13:
112-26.

Nordgarden H, Jensen JL, Storhaug K. Reported prevalence
of congenitally missing teethin two Norwegian countries.
Community dent health.2002;19:258-61.

Vastardis H, Karimbux N, Gutha SW, Seidman CE. A human
MSX1 homeodomain missense mutation causes selective
agenesis. Nat Genet 1996;13:417-21.

Jorgenson RY. Clinician’s view of hypodontia .J Am Dent
Assoc 1980;101:283-86.

Warnakulsuriya KAAS. Prevalence of selected developmen-
tal dental anomalies in children in SriLanka. J Dent Child
1989;56:137-39.

Backman B , Wahlin YB. Variation in number & morphology
of permanent teeth in 7 year old Swedish children.Int J
Paediatr Dent.2001;11:11-17.

Davis PJ. Hypodontia and hyperodontia of permanent teeth
in Hong Kong school children.Community Dent Oral
Epidemiol. 1987;15:218-20.

John C. Bennett and Richard P.Mclaughlin. Orthodontic
management of the dentition with the preadjusted appli-
ance.1995

Ingervall B, Seeman L, Thilander B. Frequency of maloc-
clusion & need of orthodontic treatment in 10 year old children
in Gothenburg. Swed Dent J. 1972;65:7-21.

Grahnen H. Hypodontia in the permanent dentition. Odont
Revy. 1956;7:1-100.

Aasheim B, Ogaard B. Hypodontia in 9-year-old Norwegians
related to need of orthodontic treatment. Scand J Dent Res.
1993;101:256-60.

Doler E. Deficient dentition. Dent Pract 1936;57:142-43.

Silverman N E, Akerman J L. Oligodontia : a study of its
prevalence and variation in 4032 children. J Dent Child
1979;46:470-77.

Bergstrom K. An orthopentomographic study of hypodontia,
supernumerary and other anomalies in school children be-
tween the ages of 8-9 years: An epidemiological study. Swed
Dent J 1977;1:145-57.

Wish PJ, Thuold K, Boe OE. Frequency of hypodontia in
relation to tooth size and dental arch width. Acta Odontol
Scand 1974;32:201-06.

Pakistan Oral & Dental Journal Vol 30, No. 1, (June 2010)

145



