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/ABSTRACT \

Background: Primary teeth undergo physiological root resorption followed by eruption of their
permanent successors. Roots of primary mandibular molars can have either symmetrical or
asymmetrical resorption patterns. This study aimed to determine the frequency of root resorption
patterns of primary mandibular molars and the position of premolar successors through radiographs
in children.

Methods: A total sample of 240 primary mandibular teeth from 140 patients (5-12 years) who visited
the Paediatric Dentistry Department of Fatima Jinnah dental college were reviewed using
radiographs. The root resorption patterns of primary mandibular molars and the location of the
premolar successors were determined. Effect modifiers were confrolled through stratification
concerning age, gender, right or left side and presence of caries. Post-stratification chi-square
analysis was used and p<0.05 was considered statistically significant.

Results: In primary first molars, 51(71%) root resorption was seen in the distal roots and 19(26%) of root
resorption was symmetrical. In primary second molars, 81(48%) of root resorption was in the distal
roofs and 62(37%) was symmetrical. The distal location of the premolar was most common at
85(51%). Further, [31(89%) and 54(64%)] distal root resorption occurred when the first and second
premolars were located distal to the long axis of the first and second molars respectively. The
association between premolar location and root resorption pattern of the primary mandibular
molars was highly significant (p<0.001).

Conclusion: A high number of asymmetrical root resorption of primary mandibular molars exists
especially in distal roots 51 (71%) in Pakistani population. The mesial location of the premolar was
least common.
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INTRODUCTION

Root resorption is a physiological event for the
primary teeth which leads to its exfoliation'?. The
pattern of root resorption is determined by several
factors including the position of the permanent
successor with the primary predecessor®. Root
resorption is initiated on the side of the root which is
nearest to the permanent tooth. Incomplete root
resorption may disrupt the normal exfoliative
process*. This series of events is controlled by
odontoclasts in the root surrounding tissues. They
have similar enzymatic and metabolic properties as
osteoblasts>s,

The pressure of the erupting permanent tooth plays
a role in the resorption of primary feeth. Other
factors which affect roof resorption are the function
of endocrine glands and nutrition. Deficiency in
Vitamin A, C and D, calcium and magnesium,
hypothyroidism and pituitary dwarfism can all delay
the exfoliation of primary teeth'3. The portions of the
root which escape root resorption may be retained
in the form of root fragments, which may cause the
failure of eruptfion or ectopic eruption of the
permanent successor or cyst formation. It may also
lead to future crowding?®.

Other factors which affect the exfoliation and
eruption processes include occlusal frauma,
elongation of the root, forces exerted by the
vascular tissues surrounding the root, pull of the
periodontal membrane, hormonal influences,
presence of a viable dental follicle, pressure from
the muscular action and resorption of the alveolar
crest’®. Dental caries have also been reported to
accelerate the rooft resorption and eruption of the
permanent successor’. It is the most prevalent
chronic disease in the world,'° affecting 60% to 90%
of school-aged children'. It harms children’s oral
and general health as it can cause pain and
swelling if it reaches the pulp'.

In another animal study by Baume et al., female rat
incisors were observed in response to growth
hormone, thyroxin and a combination of both. This
study shows that both hormones in synergism
control the tooth eruption’. Very few studies have
been done worldwide on root resorption patterns of
primary molars and the position of the premolar
successors. To the best of our knowledge, this is the
first study conducted on Pakistani children fo assess
the rooft resorption patterns of primary mandibular
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molars and the location of premolar successors.

METHODS

Patients (n=240), who visited Fatima Jinnah Dental
College Hospital (FJDC) Paediatrics Dentistry
Department were selected for this descriptive
cross-sectional study. The Institutional Ethical Review
Committee of FJDC provided clearance for this
study. Informed consent was taken from the
parents. Digital radiographs were taken with
Evolution x 3000 X-ray machine, by New Life
Radiology, Italy, operating at 8 mA and 70 kV. A
paediatric digital sensor was used and a lead collar
was provided. Inclusion criteria were: both male
and female healthy patients aged between 5-12
years, Primary mandibular molars of both right and
left sides and Clear images of the roots of the
primary mandibular molars, cementoenamel
junction (CEJ) and successor premolars. Known
patients of any systemic disease such as diabetes,
vitamin deficiency, or any chronic condition were
excluded.

The exclusion criteria involved teeth with pulp freatment
or periapical/furcation pathology, stainless-steel crowns,
fraumatized teeth with infemal or extemal resorption
seen in radiographs and diagnosed cases of
dentinogenesis imperfecta, dentinal dysplasia  or
endocrine disturbances.

A total of 240 periapical radiographs were
evaluated. The sample size was calculated using
WHO Sample Size Calculator, Version 2.0.21.
Keeping level of confidence at 95% and margin of
error at 2.5%. To check the root resorption pattern, a
line was drawn connecting the mesial and distal
apices of the primary molar and another line was
drawn connecting the cementoenamel junction of
the primary molar at the mesial and distal sides. A
pattern was defined as symmetrical if both these
lines were parallel and asymmetrical if the lines
were not parallel. If the line was tilting mesially then
the mesial root was more resorbed and if the line
was tilfing distally then the distal root was more
resorbed as shown in Figure 1. To check the
premolar successor locatfion a line was drawn
through the long axis of the primary molar through
the middle of the furcation and it was extended
apically. The location of the premolar was defined
as mesial, centered and distal as shown in Figure 2.
All informatfion was recorded in a pre-designed
proforma by the researcher herself.
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Figure 1: Asymmetrical root resorption.

Data was collected in SPSS Version 23. The mean
and standard deviation of the age was computed.
Frequency and percentage were calculated for
symmetry of root resorption, asymmetry of roof
resorption- mesial or distal resorption and premolar
location-mesial, centered or distal. Effect modifiers
were confrolled through stratification for age,
gender, right or left side and presence of caries.
Post-stratification chi-square analysis was used with
gender, side, age and presence of caries with p <
0.05 was considered statistically significant.

Figure 2: Premolar distal.

RESULTS

A total sample of 240 primary mandibular teeth
from 140 patients was included in the study. The
mean age was 8.46 £ 1.95 years ranging from 5
years to 12 years. The study included 134 (56%)
males and 106 (44%) females. 114 (47.5%) of the
teeth were left mandibular first and second molars
and 126 (52.5%) teeth were right mandibular first
and second molars. The distributions of the root
resorption patterns of primary molars and the
premolar successor location are shown in Table 1.

Table 1: Frequency of root resorption patterns of primary mandibular first and second molars and location of

the premolar successors.

Primary First Molar Primary Second Molar
Characteristics n (%) n (%)
72 (100%) 168 (100%)
Distal Root More
Resorbed 51 (71%) 81 (48%)
Rooft resorption patterns Symmefncql Roof 19 (26%) 62 (37%)
Resorption
Mesial Root More
Resorbed 2 (3%) 25 (15%)
Location of the premolar Distal to the long axis 35 (49%) 85 (51%)
o e P Centered 35 (49%) 81 (48%)
Mesial to long axis 2 (2%) 2 (1%)

The associafion between the root resorption
patterns of primary mandibular molars and the

location of premolar successors is shown in Table 2.
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Table 2: Association between the symmetry of root resorption of the primary mandibular first and second
molars and the location of the premolar successor.

27

Distal Root Symmet Mesial Root
Features Tooth Resorbed yn (%) y Resorbed p-Value
n (%) . n (%)
Premolar 0 (0%) 2 (100%) 0 (0%)
mesially
Primary mandibular first Premolar 20 (57%) 13 (37%) 2 (6%) 0.006
molar centered
Premolar
distally 31 (89%) 4 (11%) 0 (0%)
Premolar 0 (0%) 0 (0%) 2 (100%)
mesially
Primary mandibular Premolar 27 (33%) 39 (48%) 15 (19%) <0.001
second molar centered
Premolar
distally 54 (64%) 23 (27%) 8 (9%)

Stratification was done concerning age, gender,
side: right or left side and presence of caries.
Post-stratification chi-square analysis was done to
see the effect of these variables on outcome taking
p<0.05 as significant.

Results showed that a higher percentage of
children in the age group 5-8 years had symmetrical
root resorption (41%) than in the older age group
(25%). Children in the older age group of 9-12 years
had more asymmetrical rootf resorption (75%) as
compared to the younger age group (59%).
Statistically, no significant results were observed to
gender, side and presence of caries (p>0.05).

DISCUSSION

Physiological root resorption in primary teeth leads to
the exfoliation of the teeth and allows the permanent
teeth to erupt™1®. The dental pulp plays an important
role in the resorption process's!”. Resorption starts
between 1 and 3 years after the apical closure,
followed by exfoliation after three years'®'”.
Asymmetrical root resorption may be due to several
factors such as age, presence of caries/restorations,
presence of pulpotomy, discrepancy in the size
between the premolar and its predecessor and the
position of the developing tooth in relation to the
primary root?:2!,

Cross-bites and other malocclusions can potentially
develop if there is over retention of primary molars.
Other complications include space loss, impaction
of succedaneous teeth, tipping of adjacent teeth,
supraeruption of opposing teeth and vertical bone
loss. It can also lead to difficult exfractions?. The
findings of this study are like Peretz et al. in which
over one-half (55%) of the root resorptfion in the
primary first molar was in the distal root?. Another
study done by Moorrees et al. had somewhat
different results in which mesial roofs resorbed
earlier than the distal roots. This difference could
be due to different study populations or different
methods of study.
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In this study, the least amount of resorption was seen
in the mesial roots of the primary mandibular teeth.
Sharma et al. also had similar findings showing 3%
mesial root resorption in primary first mandibular
molars and 12% in primary second mandibular
molars’. Most of the literature agrees with the
findings of the present study. The premolar
development starts between the divergent roots of
the primary molars, and the position and size of the
premolar affect the pattern of root resorption of
primary molars.

In the current study, 51% of the second premolars
are located distally. Peretz et al. also observed that
more than half (68%) of the permanent second
premolars are located distally?. In the present study,
the least number of premolars were located mesial
to the long axis of both teeth, the results were very
similar to the findings of the other studies®. The distal
location of the premolar is infended for the future
lateral expansion of the arch by using the “leeway”
space®.

There was a significant association between the
location of premolar successors and the root
resorpfion paftern in the present study. These
findings are like previous studies which reported 96%
of distal root resorption in the primary first molar
when the first premolar was placed distally'?. Sahara
reported that the resorption process is set off by the
pressure of the erupting permanent tooth?.
Harokopakis-Hajishengallis explained that the root
resorpfion process starts at the site of the root which
is closest to the permanent successor. This
influences the root resorption pattern of the primary
teeth!.

The study sample was divided into two groups
according fo age: 5-8 years and 9-12 years. Results
showed that a higher percent (75%) of patients had
asymmetrical root resorption in the older age group.
This finding was supported by a study done by Prove
et al., in which the prevalence of asymmetrical root
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