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Abstract

The eruption of the primary dentition, their exfoliation due to root resorption, and then the eruption
of the permanent dentition follow in an orderly sequence. After the apices close, initial resorption starts
between one and three years later, and exfoliation happens about three years later.Radiographs of
primary lower molar teeth among children in the age group 5 to 12 years were taken. Age Groups were
divided into less than 8 years, 8 to 9 years, 10 to 11 years and 12 years or more from 2020 to 2023
around 250 patients data were collected. Digital radiographs (RVG) of the primary mandibular molar
were used to measure the resorption in EZ Dentl software. In the actual extracted tooth, the root
resorption was measured with a scale from CEJ of the tooth to the resorbed apex for the mesial root &
distal root respectively. Based on results obtained in the radiograph, the number of 79 teeth had < ¥
resorption, 86 teeth had ¥ - % resorption and 85 teeth had > % resorption. In actual teeth, the number
of 75 had < ¥ resorption, 85 had ¥ - % resorption and 90 had > ¥ resorption. The resorption was
symmetrical in 115 teeth, maximum in the mesial root was seen in 75 and the maximum in the distal
root was seen in 60. When comparing root resorption in IOPA to actual root resorption, there was not
much of a difference in the degree of resorption.
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Introduction essential to determine treatment planning
[41[5].

Premolar growth begins between the
diverging primary molar roots, and the
placement and size of the premolar follicles
determine the pattern of root resorption [6].
Primary molar root resorption can be similar or
irregular, with one root being much more
resorbed than the other. Anatomically, the roots
of the lower second molars are extremely bent
and divergent, and the space between them is
frequently larger than the size of the follicle that
will replace it [7]. Depending on where the
successor is in the succession, different impacts
may be applied to the roots. This may be the
cause of the uneven root resorption that is

The eruption of the primary dentition, their
exfoliation due to root resorption, and then the
eruption of the permanent dentition follow in an
orderly sequence [1]. When the follicle of the
next permanent tooth aligns with the root
surface and active eruption of the succeeding
permanent tooth commences, the roots of
primary teeth resorb [2] [3]. Primary teeth
eventually resorb in the absence of a permanent
replacement, however, exfoliation may take
longer than typical [4]. The resorption of
primary molar roots is influenced by several
circumstances, including dental caries,
congenital absence of the permanent tooth bud,
and various clinical reasons which are more
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occasionally observed in more than one-third of
lower second molars [4].

The purpose of this study is to evaluate the
accuracy of radiographic assessment in
diagnosing root resorption in primary
mandibular molars compared to actual
resorption as observed through direct
examination. By comparing radiographic
findings with clinical outcomes, the study aims
to determine the reliability of radiographic
imaging in detecting root resorption, which is
crucial for effective diagnosis, treatment
planning, and management of primary teeth.
This comparison will help in understanding the
limitations and potential discrepancies between
radiographic and actual resorption, ultimately
improving diagnostic practices in pediatric
dentistry.

By comparing the length of the resorbed root
to the total root length, radiographs have been
utilized to ascertain the degree and timing of
root resorption of the primary tooth [8]. On
radiographs, the pattern of root resorption can
vary, appearing as a rounded or sharp apical
margin, obvious or extra lateral thinning at the
beginning stages of resorption, and a horizontal
or diagonal edge at the end stages [8] [9]. The
patterns of primary tooth root resorption are
poorly  understood regionally  which
complicates the treatment planning as the 2D
radiographs may not be accurate at all times.
Accurate determination of working length is
essential in pediatric dentistry, especially in
cases of Dental trauma, to ensure proper
treatment planning and outcomes [10-13].
Hence, the study aimed to compare and
evaluate the root resorption in primary
mandibular molars in IOPA and actual
resorption.

Materials and Methods

The radiographs and extracted teeth of the
age group from 5 years to 12 years who had
undergone extractions were collected from the
Dental Information Archival System (DIAS) of
Saveetha Dental College and hospitals in
Chennai, India. Age Groups were divided into
4 groups such as less than 8 years, 8 to 9 years,
10 to 11 years and 12 years or more. 2020 to
2023 around 250 patients data were collected.
The root resorption was classified based on an
extension of resorption of the root as follows:
[14]

1. Resorption <%
2. Resorption ¥4 - ¥
3. Resorption >%

If the two roots have a varied score of
resorption in such a case the higher score will
be considered. Digital radiographs (RVG) of
the primary mandibular molar were used to
measure the resorption in EZ Dentl software
(Figure 1). All examination procedures were
carried out by a single examiner, who had been
taught and calibrated (kappa=0.84) by senior
faculty in capturing aspects of root resorption
patterns. The following radiograph selection
criteria were used for the current study: clear
images of the primary mandibular molar roots,
clear images of the cementoenamel junction
(CEJ), absence of pulp treatment, and absence
of stainless-steel crowns. The resorption of the
mesial and distal roots (i.e., symmetrical or if
one of the roots was more resorbed); symmetry
was defined as the CEJ at the mesial and distal
surfaces being parallel to a line connecting the
apices.

In the actual extracted tooth, the root
resorption was measured with a scale from CEJ
of the tooth to the resorbed apex for the mesial
root & distal root respectively (Figure 2). The
collected data was analyzed in spss 26.0 and
graphs were obtained.



Figure 2. lllustrates the Extracted 84 Tooth

Results

Based on results obtained in the radiograph,
the number of 79 teeth had < ¥4 resorption, 86
teeth had ¥4 - % resorption and 85 teeth had > %
resorption. In actual teeth, the number of 75 had
< Y resorption, 85 had ¥ - % resorption and 90
had > % resorption (Figure 3). The resorption
was symmetrical in 115 teeth, maximum in the
mesial root was seen in 75 and the maximum in
the distal root was seen in 60 (Figure 4). The

radiograph shows more resorption compared to
the actual tooth. The mesial and distal roots of
both molars displayed considerably less than a
quarter of the root resorption, followed by one-
fourth to three-fourth levels of root resorption
(p<0.001). In primary first molars, there was
relatively greater root resorption in the mesial
roots than in the distal roots (Figure 4). Root
resorption is a three-dimensional process, thus
it is undoubtedly limited when viewed in two
dimensions.
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Figure 3. lllustrates the comparison of extension of resorption between IOPA and actual tooth in which blue
represents < ¥, resorption, green represents ¥4 - ¥ resorption and beige represents > %. In IOPA the frequency
of < ¥4 resorption was 79,% - % resorption was 86 and > % resorption was 85. In actual tooth, the frequency of <
Y4 resorption was 75,% - ¥ resorption was 85 and > % resorption was 90. In IOPA, resorption is perceived to be
greater than actual teeth.
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Figure 4. lllustrates frequency of extension of resorption in mesial root (75), distal root (60) and symmetrical
resorption (115).

Discussion

The uneven pattern of primary tooth root
resorption is significantly influenced by the
location and size of the permanent tooth bud
[21]. When upper primary molars are taken into
account, this may be further justified because
the palatal root is frequently protected from
resorption due to its extremely divergent

structure. Similar to the anterior tooth, the
permanent successor's finished crown can be
seen to be lingual to the primary tooth's apex
[15]. This permanent successor's eruption in the
labial and incisal directions causes the lingual
surfaces of the apical third of the primary tooth
root to resorb [22]. All of the mandibular
primary molars in this investigation displayed



significantly less than a quarter of root
resorption on both the mesial and distal roots
[16]. Compared to the roots of the mandibular
primary first molars, the mandibular primary
second molars demonstrated a larger propensity
for symmetrical root resorption in this
investigation [17].

Based on a previous research study that
included 84 kids between the ages of 7 and 10
who were recruited from the University of
Queensland dental school [16]. According to
previous research, both primary molars exhibit
a significant incidence of ankylosis, which has
affected the premolars' eruption and
development [23]. However, the ankylosed
molar frequently spontaneously exfoliates
within six months, leading to issues such as
arch-length loss, occlusal disruption, hooked
roots, or impaction of permanent successors
due to delayed exfoliation [18]. The present
study was done to combat the early extraction
of primary teeth with misguidance of a 2D
radiograph as in most of cases the resorption in
radiograph is varied with actual tooth [24]. The
current study is performed to find how much
difference of root resorption is present in
radiographs when compared to actual tooth to
help the clinician to plan the treatment wisely.

The extent of root (resorption in the
mandibular deciduous second molars without
succedaneous teeth tended to increase from
mild to moderate from childhood to adulthood.
Twenty-five per cent of the teeth had infra
occlusion in the sample studied [19].
Mandibular second molars in infra occlusion
showed a greater extent of root resorption [20].
In comparison to the results obtained by the
present study the extension of root resorption
observed in IOPA showed % - % resorption
among 250 kids which on comparison with
actual tooth root resorption showed a similar
extension of resorption which confirms that a
2D radiographic investigation can be nearly
accurate for diagnosing the root resorption
pattern and extension for planning treatment
[25].

The mesial and distal roots of the mandibular
primary molar in our investigation displayed
considerably more root resorption than half.
The permanent crown replacement width is less
than its inter-root distance, and the roots of the
mandibular  primary second molars are
divergent and curved. As a result, the roots of
these teeth tend to survive resorption, leaving
behind root pieces that could negatively impact
the surviving teeth. To make sure that issues
from over-retained primary teeth don't arise,
such an unequal distribution of the degree of
root resorption calls for careful observation and
prompt treatment. Early intervention and
appropriate treatment protocols are essential in
pediatric dentistry to prevent long-term
complications associated with dental trauma
[26][27].

To improve on future investigations, various
limitations in this study deserve to be
mentioned. The cross-sectional design and the
absence of several additional factors, including
the position of erupting permanent successors,
the clinical condition of the resorbing primary
teeth, and the assessment of canine root
resorption, may be viewed as severe
shortcomings. Thus, to better understand the
patterns of primary dentition root resorption,
additional research with a longitudinal design
and the aforementioned criteria may be carried
out.

Conclusion

When comparing root resorption in
radiograph to actual root resorption, the
radiograph shows more resorption compared to
the extracted actual tooth which may mislead a
clinician to diagnose and plan an appropriate
treatment. Thus radiograph is to be rechecked
twice by the clinician prior to planning the
treatment. Within the constraints of this study,
it was obvious that there was a relatively high
incidence of uneven levels of root resorption.
The angulation or manner of the x-ray should
be taken into consideration, along with



additional research using a variety of samples,
to lessen bias.
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