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Infraocclusion of Primary Molars and Associated Dental Anomalies
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Abstract: The purpose of present study was to investigate the prevalence of primary molar's ankylosis and
assoclated dental anomalies in a group of Iraman children. After gaining parental consent, periapical
radiographs were taken among those with ankylosis to determine missing premolars. During next two years a
follow-up examination with the aid pantomograms toolk place to determine other ¢clinical anomalies in permanent
dentition. The prevalence of ankylosis was 15% (13.4% in males, 16.6% in females). More than 60% had more
than one ankylosis tooth. The most common ankylosis tooth was the lower first primary molar. Missing was
observed among 3 of ankylosed subjects, however none of the controls showed missing premolars. Other
observed anomalies consisted of: hypoplastic defects on central incisors (5 vs. 2), macrodontia of upper
incisors (3 vs 1), ectopic eruption of upper canines (23 vs. 5) . The Radiographic examination confirmed
ankylosis in 10.03% of cases. Annual follow up during the next two years showed spontaneous mobility or
exfoliation in 98% of first primary molars. The chi-square test was used for analysis.
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INTRODUCTION

Tooth ankylosis, the fusion of cementum or dentin to
alveolar bone is an abnormality of tooth eruption.
(Andesson ef al., 1984). It can occur at any time during
eruption (Sidhu and Al, 2001) or even after the
establishment of occlusal contact (Becktor et al., 2005).
Clinically ankylosed teeth present infra-occlusion since
they remain static whereas adjacent teeth move vertically
because of the growth and development of the alveolar
process (Araha et al., 2004). The exact mechamsm of
ankylosis 18 unknown but it i3 probably due to
developmental disturbance in the periodontium. Changes
i distribution of Epithelial Rests of Malassez in the
periodontium of ankylosed deciducus molars have been
noted and thought to be to be aetiologically relevant to
subsequent ankylosis (Winter et al, 1997). It has been
stated that ERM plays a significant role in mamtaiing
periodontal ligament space, thereby preventing ankylosis
(Becktor et al., 2007).

As the epithelial rests of Malassez are lustologically
derived from the fusion of mmer and outer enamel
epithelium and dental follicle, enamel, cementum and PDI.
are all ectodermally derived, it is possible that a
biological/genetic  dysfunction of ectoderm might
mfluence both t coth development and eruption
(Becktor et al, 2007). Research has indicated a close
relationship between infra-occlusion of deciduous molars,

ectopic eruption of permanent teeth and certain types of
anomaly such as aplasia (Winter et al., 1997). The
purpose of this study was to examine the relationship
between dental ankylosis and aplasia of successor's tooth
bud and ectopic eruption of maxillary canines to elucidate
if ankylosis of primary molars can be a predictor of more
complicated dental or eruptional abnormalities.

MATERIALS AND METHODS

The participants of this study were 1023 primary
school children, aged 7-9 from both genders 1 the city of
Rasht, Iran. All examinations performed by one operator
with 85% inter-examiner reliability at selected schools. The
study accomplished in 3 stages. At first stage, ankylosis
was diagnosed clinically according to:

*  Presence of at least 1 mm infraocclusion from the
intact marginal ridge of adjacent normal tooth

In cases with difficult diagnosis, adjunect criteria were
considered, including:

»  Lack of occlusal contact
»  Immobility

Teeth with defective marginal ridge, extensive carious

lesions or large restoration includes stainless steel
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crowns, were excluded from the study, According to
above mentioned crteria. Abowt 153 subjects [15%)
showed dental anloylosis. At the second stage after
gaining parental consent, periapical radiogmphs using
bizecting ang e technd que, were talzen from 139 anloylosed
and their age and zex matched controls from the patients
attending for regular visits and dental treatments at dental
school. A later follow up performed at age 9 with taldng
Orthopantomographs to detenmine the status of masillary
penmanent canine and other probable anomalies in
penmanent dentition as the thind stage. Chi-square test
used for analysis.

RESULTS AND DISCUSSION

& total of 1023 subject; 532 (52%) females and 491
(48%) males participated in this study. There were 153
subjects with 299 anlcylosed teeth. Prewalence of primary
molat's anloylosiz was 15% for total sample with no
significarnt difference between two genders p = 019
Considering the age, highest prevalence was found at age
0 (15 5%, although the difference between ages 7, 8 and
Ovmsnot sgnificant (p =0.08).

Lower first pritmary malar were the mostaffected teeth,
followed by lower second, upper first and upper second
pritrary molar Miore than 60% had more than one
anlgylosed pritmary molar. In regard of severity, §4.1% of
anlcylosed teeth were mted ag slight, 14.4% as moderate
(Fig 1) andl. %% showed severe anloylosiz (anloylosed
teeth located at the level of gingiva). At the second stage,
there were 139 subjects with anlcylosiz and 141 controls.
It was found that girls hawve a higher chance to show
anlcylosis although, the difference between two genders
wasnot sgnificant (Odds Ratio = 1.06 (95% CI 0.68-1.08),
(Tahle 1. Periapical radiographs at the ste of anlcylosis
were taleen from these subjectz. Aplasia of successors
was reported in 3 subjects (2.1%) with & anlylosed
second pritvary molars bilatermlly, Dlissing  second
premolars, included 2 of upper and 4 of lower second
premolars. Mo missing premolars was observed in control
group (p<0.05). The difference was not significant.
Fadiogmphi cally, anlgyloss was confinmed in 30 ¢ 10.03%)
of clind cally detected anloylosis.

Other obzerved anomalies in ankylosed group
included: hypoplastic  defects on  centrml incisors,
macrodontia of upper incisars, ectopic eruption of upper
carines. Follow-up duing the nextt two years revealed
spontaneous mobility or exfoliation in 98 of first primary
molars. The significant vanables were Ectopically erupted
carnnes p=0.001 OF = 578 (9% C1 21-15/88), Hypoplastc
defectz on enamel (Table 2). Among 23 ectopically
erupted canines in arnkylosed group 16 were unilaterally.

Fig 1: Mloderateantoylosis in lower primary molars

Tale 1. Distibmbon accomding to gender m stady groups at second stage

of sindy
StatusiGender Case [anlodosed] Conbol p-Vahie
Male a2 (448) al (433) p=081
Farnale FTa354) 56T Odds ratio= 1.06
(@505 C1: 066-1650
Total 135 (100 141 (100
*C i squate

Tadle 2: Distibmbon of chserved amcemalies in Avkylosed gmomap in
compar o conbols

Statns of anlorlsisfdrneenaly cxme ool Total prvahie
Aplasia of sccessor 3 0 3 Ha
Eciopic carine 25 5 28 ig
p=0.001
Maryodonta 3 1 4 Hs
Supermumerany 1 1 2 Ha
Hypoplastic defacts on enarmel 5 2 7 R4
(p=00%)

The criteria for detection ectopic etuption was
eruption of canines from a more medial position in dental
arch and with amore horizontal path of eruption (an
awerage of 10 degrees) and ovedapping the permanent
lateral incisors (Fig 23 (Carnillen et @, 2008). Dental
arlgylosis iz a cotrrnon anomaly in pritnaty dentition. n
prezent study, the total prevalence was 15%, among 7-9
vears ofage children. Prewalence has been reported from
8-14%in 6-11age group [ Carilleri et ol ., 20087 to 35.5%in
some ethnic groups. The difference can be attrituated to
different ethnic and mees and also according to di fferent
evaliation criteria (FKoyoumndjisly and Steigman, 1982
Winter et ., 1997 A previous study in [ranian children
haz showed a prevalence of 11.4% in 6-12 age group
(Fallahinejad e &f., 1994}, In this study, we selected our
satnples in the age range 7-9, because this can be a slice
of population which they bave a relative stabilization in
dertal arch that maltes diagnosiz more acourate and also
a hetter visualization (Araha et gl , 2004). This age mnge
has reported to have highest range of anloylosis by other
investigations. (K oyoumdisloy-Kaye and Steigrman, 1982,
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Fig 2:Bilateral Ectopic Exuption of upper canities

In relation to gender, there was not significantly
differenice hebween males and females, howeswer there was
a mote chance to have an anlylosed tooth, This iz in
agreetnernt with many similar results are reported that a
degree of gender linkage thay be present it derta
ahthalies (Araba of o, 2004, Becktor ef al., 2007,
Falldhitiejad o al., 19940, Some discrepancies in
developing occlusion are attribited to dental arkylosis
such as delayed eropticn rotated premolars, loss of ach
length, tongue habits (FEurol, 19850 In present studsy,
we found nore of these except slight rotation of
prem cdlars, howewver it was interesting to find increasing
the atch length, may be due to reduced mesial drift and
presering the leew ay space.

Similar residts are also reported tr Kool and Olson
(1991, Camilleri ef af. (2008), howewver persisting of
second primaty molars leads to arderior crowdingin some
cases because of not exchanging bebween primay and
permanert premolar. It daould be noticed that the maj ority
of the cases rated as slight ankylosis and degree of
anlylosis can be a determiring factor in related occlusal
distuthatices (ol and Olson, 19910 Ankwlosis of
primary molars has been reported to be associated with
various anomalies in permanent dentition, swh as
tawodontism  of first permanent molar, as well as
impaction of succedaneous tooth, ectopic eruption of
premolars’carine, gplasia of second premolars, tipping of
the adjacent teeth and increased susceptibility to caries
atud petiodontal diseasze (Buprabha and Pai, 2006).

2anong these anom dies, we found aplasia of second
premolars, Ectopic candnes, Macrodontia, B upermam eraty
atid Hypoplastic defects on enamel it azsociation with
atdorloged prithary ool ar bt the only s gnificant variables
were ectopic  eruption of maxillay  cadnes  and
bypoplastic itcisors,

Hywpoplastic defects on enamel of incisors showed a
weak significant relationship. A close relationship
between infraocclusion of deciduous moolars, ectopic
eruption of permoanent teeth and certain fyrpes of anomay
such as dental aplasia has been showed previously
{(Winter ef af, 19977

The prominent finding of carine ectopic eruptionis
importart becanse of possible sequelae of ectopic cardnes
Impaction, root  resoeption in adjacent incisors
derdiger ous cyst formati ory, infecti on and referred pain are
among these sequelaelt is possible that the genes
tespotisible for palatally displaced canines are those
imvolved with the control of eruption (Camilleri, 2005;
Cagamassimo, 20057, The ectopic carines ae found more
frecuienitly in ferm d es (Ericsor and Kool 20000 and thisis
i agreetnent with our findings Resorption of of adj acent
roots has been reported in 42% of patients We didnt
found resorption on incisors may because of age of the
patients at the time of Eadlographic examination (age 9.
In additiot, routine extra and intrs oral wiews are
underestimated the amount of root resorption and other
techiigues such as CT acan have better diaghnostic value
(B ecktor of ., 2005 We didelt found ater case of ectopic
etuption of mawillary fivst molars because of the age or
spontanemis cottection 4 the time of examination or low
prevalence in our population. 2 ome researchers report a
close relationship between ectopic camines and molars
(Bjetldin o af, 2002). Hypoplastic defects on centrdl
incisors showed a wean sighificant relationship with
atlcdosis,  athough it may  relate  with previous
undiagnozed tramma to anterior teeth bt it shoudd he
noticed that dental follicle, enamel, cementum and PDL are
ectodermally detived. It is therefore possible that a
biologic/zenetic dysfaction of the ectoderm might
irfluence both tooth developmient and tooth eruption A
biologically weak PDL would increase the sk of
pathol ogicd root FesorptionE ecktor ef al, 20037, Crown
morphogetiesis progresses through a series of stages
known as bad, cap and bell When crown formation is
cotmplete, the cuter and irmer dentd epithelitm fuses to
form Hertwrig s epithelial root sheat. HERS is beliewved to
sennd an inductive message probably by secretitig enamel
proteins to the facing ectomesanchymal pdp cells. These
cells differentiate to odontoblasts and produce a layer of
pre-dentin The next event is taking place is formati on of
cemertin on the root suface. HERS cells probably
trangform  to cementoblasts, thus not oy crown
dewvelopment tut also developrment of the root and the
periodontal membrane are influenced by these epithelial
atudd ectom esetushyn al itrber actions. Epithelia
abtiorm dlities therefore influenice the morphology and
functicty of root and PDWL The epithelia rests of
IMlalagsez (ERM ate developmrental residues of HERE
They have a possible role in maintenance and remodeling
of PDOM, thereby preventing arbdosis. They might
protect root from resorption andit iz likely that contirmed
etuption after mucosal penetration is dependent on
remodeling activity in FOM (Becktor of &, 20050
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CONCLUSION

We didn't find any relationship with aplasia and
ankylosis, however it 1s reported that second premolar
aplasia demonstrate significant association with
infraocclusion, small maxillary laterals, enamel hypoplasia
and palatal displacement of canines (Bjerklin ef af., 2008).
Ethiology of ectopic camines may be genetic and
associated with other genetically interrelated dental
anomalies. A single dominant gene is responsible for
ectopic camnes with incomplete penetration and highly
variable expression (Winter et al.,, 1997). Differnt dental
anomalies may be the expressions of one syndrome with
incomplete penetrance and each with variable expressivity
(Sidhu and Ali, 2001).
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