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ABSTRACT

Introduction: Upcoming research necessitates a quantitative assessment of root resorption with trends pointing towards in-
creased evidence of iatrogenic root resorption.

Aims: This questionnaire survey aimed to assess the knowledge and working principles on the latest protocols of root resorption
among orthodontists and general dentists

Methodology: A total of 11 questions on root resorption were circulated through Google Forms. The questions evaluated par-
ticipant's knowledge and grasp on the topic of root resorption along with awareness about the latest protocols for management.
188 responses were recorded of which 73 were orthodontists and 115 were general dentists.

Results: Overwhelming majority noted root resorption with 80% of participants having observed root resorption at some point
in time. Nearly 55% believe root resorption can be prevented from further progression if treated at the right time (p<0.05). 79%
believe diagnosing through IOPAs can provide adequate information (p<0.05). Diagnosing root resorption through other modali-
ties is lukewarm with 42% responding positively towards usage of CBCTs, histological sections (p<0.05)

Conclusion: Root resorption is a fairly common phenomenon with at least 70% of the participants concluding that they have
observed it in practice and during orthodontic treatment. It is necessary to assess OIRR quantitatively to determine optimal force
levels in different clinical scenarios. Despite its value, CBCT is not an ideal modality for identifying root resorption considering
exposure to the patient and diagnostic ability. It would be prudent to utilize this modality in cases with existing lesions.
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INTRODUCTION Numerous investigators have reported that routine ortho-

] ) . dontic treatment is associated with a risk of apical root re-
External apical root resorption (EARR) is an acknowledged sorption.* 5 There is general agreement, however, that the

sequela of fixed appliance therapy. Force concentration at  hresence of preexisting root absorption increases the risk
the root apex during tooth movement is a mechanical effect  g¢or and speculations prevail as to the involvement of a
that seems to trigger biological events associated with root genetic predisposition. It is necessary to upgrade pre-exist-
resorption especially in aberrant root shapes.! Increased ing information on current protocols regarding root resorp-
force levels can cause more destruction of cementoblasts ;o and improve diagnostic aids necessary for its prompt
by compression of cells and periodontal vessels, increasing  (reatment.‘The standard protocols for observing and moni-
root vulnerability to resorption.? In extracted teeth analysed toring OIRR include periodic periapical radiographs taken
histologically, it has been found in up to 100% of ortho- during orthodontic treatment.”However, 2D radiographs may
dontically treated teeth but less often in teeth examined by 0t be sufficient to highlight all the surfaces of the tooth in
panoramic or intraoral radiographs.’ question. Moreover, the reproducibility of the radiographs

Corresponding Author:

Arvind Prasanna, Post-graduate Student, Department of Orthodontics, Saveetha Dental College, Saveetha Institute of Medical and Technical
Sciences, Saveetha University, 162, Poonamallee High Road, Chennai, India; Ph: +919787546255; Email: abi.madurai@gmail.com

ISSN: 2231-2196 (Print) ISSN: 0975-5241 (Online)
Received: 22.01.2021 Revised: 12.04.2021 Accepted: 11.04.2021 Published: 30.08.2021

.. ..~ °-
N Int J Cur Res Rev | Vol 13 « Issue 16 - August 2021 129



Prasanna et al: A questionnaire study on assessing newer concepts and diagnosis of root resorption among orthodontists and general dentists

is always questionable due to the difficulty in magnification
standardization and angulation errors.® Hence, the newer
modalities of diagnosing root resorption such as cone-beam
computed tomography (CBCT), Histological analysis have
arrived.”!° This survey aims to assess the awareness among
orthodontists and general dentists regarding the key elements
of root resorption.

Newer modes of diagnosis, research protocols have all start-
ed to focus on the effect of root resorption. Despite the ab-
sence of serious clinical effects, the operating dentist must
adhere to the first rule of any treatment, which is to not
harm. Concepts of root resorption are constantly evolving
with focused research avoiding confounding factors. Root
resorption which is traditionally assessed concerning only
the apical area of the tooth has gradually started changing
with researchers focusing on volumetric assessments includ-
ing the cervical and middle third of the tooth as well."! This
survey aims to assess the awareness among orthodontists and
general dentists regarding the key elements of root resorp-
tion, its more recent methods of diagnosis and the latest pro-
tocols on the treatment of root resorption.

MATERIALS AND METHODOLOGY

This study was a knowledge, awareness, practice survey as-
sessing the awareness of orthodontists and general dentists
towards the newer advances and protocols followed in root
resorption. The survey was prepared using Google forms and
sent to the participants through mail or the web link of the
survey.

188 participants responded to the survey. Out of this, 73 par-
ticipants were orthodontists and 115 participants were gen-
eral dentists. 11 questions were asked in the survey, and all
needed to be answered compulsorily. The study participants
were from different geographical areas of India and hence
their racial characteristics, prevalence all could increase the
diversity of the knowledge. The participant’s opinions re-
garding root resorption were recorded and subjected to sta-
tistical analysis.

Statistical Analysis

The data obtained through Google sheets were statistically
analysed using IBM SPSS Software Version 20.0. Chi-
square tests were used to determine the association between
orthodontists and general dentists regarding concepts. The
p<0.05 level of significance was chosen for all tests.

RESULTS

188 participants recorded their responses in the survey. 73
participants were orthodontists and 115 were general den-

tists. The questions were framed in such a manner that the
first 3 questions tested the knowledge of the participant, the
next 2 tested the attitude of the participant towards the sub-
ject and the final 3 tested the observant practices of the par-
ticipant.
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Figure 1: The blue bar represents the participants responding
yes and the green bar represents the participants responding
no. 92% of the participants responded yes and 8% of the par-
ticipants responded no.

The first question enquired the participants about whether
they have observed root resorption in clinical practice (Fig
1). An overwhelming majority of participants (92%) re-
vealed that they had noted root resorption in everyday prac-
tice. Both orthodontists and general dentists showed equal
observations within their groups (Table 1).

Bar Chart

Responsesin®%

participanes.

Figure 2: The blue bar represents the participants respond-
ing not paid enough attention to it, the green bar represents
the participants responding seldom observed and the yellow
bar represents participants responding regularly in practice.
68.6% of participants responded not paid enough attention
to it, 14.9% of participants responded seldom observed and
16.5% of participants responded regularly in practice.
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The second question was asked to evaluate the participant’s
interest relating to the clinical significance of the survey (Fig
2). They were asked to check responses based on how com-
monly they encountered root resorption. Nearly 70% of the
participants responded that they did not pay enough atten-
tion to it, but 16% observed that they were seen regularly in
practice (Table 2)
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Figure 3: The blue bar represents participants responding no,
the green bar represents participants responding maybe and
the yellow bar represents participants responding yes. 11.2%
of the participants responded no, 6.9% of the participants re-
sponded maybe and 81.9% of the participants responded yes

The third question evaluated the participant’s observation
of root resorption during orthodontic treatment (Fig 3). An
overwhelming 82% have noted root resorption during or-
thodontic treatment with general dentists contributing a fair
share to it (50%) (Table 3).
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Figure 4: The blue bar represents the participants responding
yes and the green bar represents the participants responding
no. 80.9% of the participants responded yes and 19.1% of the
participants responded no.
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The fourth question was asked to analyse the attitude of the
participants towards orthodontic treatment and its role in
root resorption (Fig 6). Nearly 81% of the participants re-
sponded yes with general dentists contributing a fair major-
ity (49.5%) (Table 6).

Bar Chart

' Awate
+00-] o

pretocels
10 deal

with ool

TOSOIpon
[
Bves

No of responses in %

participants

Figure 5: The blue bar represents the participants responding
no and the green bar represents the participants responding
yes.75.5% of the participants responded no and 24.5% of the
participants responded yes.

The fifth question was asked to assess the participants’
awareness about newer protocols to deal with root resorption
(Fig 7). Nearly 3/4th replied no with general dentists forming
a majority number (Table 7).
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Figure 6: The blue bar represents the participants responding
yes and the green bar represents the participants responding
no. 79.8% of the participants responded yes and 20.2% of the
participants responded no.
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The sixth question evaluated common practices related to
the subject (Fig 9). It questioned the participants on whether
OPGs and IOPAs are sufficient to confirm root resorption.
Nearly 80% replied yes with a majority of them being gen-
eral dentists (Table 9).
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Figure 7: The blue bar represents the participants responding
yes and the green bar represents the participants responding
no.79.8% of the participants responded yes and 20.2% of the
participants responded no.

The seventh question asked the participants whether it was
necessary to assess root resorption in a quantitative man-
ner (Fig 10). 80% of the participants replied yes with a high
number of responses from general dentists (Table 10).

Bar Chart
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Figure 8: The blue bar represents the participants responding
no and the green bar represents the participants responding
yes.71.3% of the participants responded no and 28.7% of the
participants responded yes.

The final question tested the participants on whether they
were aware of the method of categorizing an individual at a

high risk of root resorption (Fig 11). A high majority replied
no (71.3%) with general dentists making up a majority of
them (Table 11).

DISCUSSION

Many general dental practitioners and specialists believe that
root resorption can be avoidable and hold the orthodontist
responsible when it occurs during orthodontic treatment. It
is, therefore, necessary to have knowledge regarding which
orthodontic treatment factors contribute to root resorption so
that detrimental effects can be minimized.'?

Over the years, there has been growing interest in evaluat-
ing the side effects of orthodontic treatment, particularly api-
cal root resorption. Most studies have been conducted with
the aid of intraoral radiography, which means that only root
shortening and resorption on the mesial and distal aspects
of the roots could be evaluated." Slanted surface resorption
was found to be relatively common at buccal and palatal root
surfaces—an interesting finding because these surfaces are
not displayed on intraoral radiographs, and because such re-
sorption eventually may result in root shortening.!*!* In at-
tempts to identify patients at risk for severe root shortening,
slanted surface resorption could be a relevant research topic
in future studies of OIIRR with CBCT.!®

Orthodontic treatment is predominantly completed over a
treatment duration of 1.5-2 years and naturally lends itself
to iatrogenic side effects. Root resorption is one commonly
noted adverse reaction and presents in various forms.'” Opin-
ions on root resorption are varied in literature with different
treatment protocols. Due to the absence of clinical effects,
root resorption is neglected at times except in severe situ-
ations leading to many deleterious effects.'® Our study was
conducted to determine the awareness of root resorption be-
tween orthodontists and general dentists. While orthodon-
tists would be more equipped to deal with root resorption
than other specialities, it is also necessary to understand that
treatment of this condition is often chronic and unpredict-
able. A more accurate picture of root resorption and its harm-
ful effects can be given by general dentists since they deal
with other confounding factors as well.

Our study was framed such that the questions asked in the
survey were not pointed and tested the participant’s learning
on the subject about root resorption. The results of the survey
make for interesting reading. A huge majority of the patients
(92%) responded that they had noted root resorption during
their clinical practice at some point in time or the other. The
next question was asked about the prevalence of root resorp-
tion and the responses again were on the higher side with
nearly 70% responding that they encountered root resorp-
tion quite commonly. A large majority of participants also
responded that they could observe root resorption in most

-
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cases with fixed appliance therapy.

Root resorption is commonly classified based on the area
of interest: Apical, Middle-third and Cervical resorption. A
majority of the participants in the affirmative regarding the
types of root resorption."” Information on these factors has
shown changes. A recent study by Dudic et al negates the
multifactorial effects of root resorption in orthodontic treat-
ment.’ It is well known that orthodontic force application in-
duces aseptic local inflammation due to necrosis in the peri-
odontal ligament (PDL) and that there is no tooth movement
without this inflammation process. It is also well known
that the inflammation process is important for both bone as
well cementum remodelling processes.? If we consider these
well-known phenomena together, we can name the process
related to orthodontic tooth movement, as well as the Inflam-
matory Root Resorption Concurrent with Orthodontics (IR-
RCWO), as “Orthodontists”. Orthodontics is an aseptic lo-
cal inflammation in the PDL induced by orthodontic forces.
Root resorption is classified into two types: Instrumental
Orthodontitits and Instrumental Detrimental Orthodontitits
(Phase I and Phase II). These newer groups help determine
volumetric loss of tooth area concerning each one-third and
are important for early focal resorption lacunae.?!

Protocols to deal with root resorption are varied and de-
pendent on patient-clinician factors. Awareness about newer
protocols to deal with root resorption was still lacking with
almost 75% of the participants responding no to the ques-
tions.?? Treatment of root resorption varies from the usage of
light forces to using mild splints and in certain severe cas-
es, fused crowns can also be used to prevent damage to the
roots. Opinion was split on whether root resorption could be
treated among the participants

Traditional 2D radiography has multiple issues when it
comes to diagnosing and assessing orthodontic root resorp-
tion, including superimposition of adjacent structures, mag-
nification, the ability to assess root resorption only on mesial
and distal root surfaces that are perpendicular to the x-ray
beam, and a general lack of reproducibility and sensitivity.’
These drawbacks of 2D imaging result in detecting only
advanced root resorption and apical root loss. In our study
though, 80% of the participants responded that IOPAs and
OPGs were sufficient to detect root resorption.

The aetiology of resorption of roots in orthodontic treatment
is complex and still remains unclear, including genetic pre-
disposition and environmental factors.*** The genetic pre-
disposition makes the resorption of roots associated with or-
thodontic treatment more predictable. The factors relevant to
root resorption can be divided into biological and mechani-
cal factors. Mechanical factors include the tooth movement
type, force magnitude, duration and type of force and so on.
For the biological factors, root morphology, genetic suscep-
tibility, systemic disease, gender, age and medication intake

e lee—
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have been demonstrated to influence root resorption.> Hence
a quantitative method might be appropriate to determine any
volumetric loss occurring in response to orthodontic force.
Usage of better diagnostic aids such as CBCT may help us
in detecting incipient root losses at the start of the treatment
itself or in cases of existing lesions.

Slanted root resorption was found in up to 15% of palatal
root surfaces and could be evaluated only on tomographic
images. A CBCT technique thus can provide more valid and
accurate information about root resorption and may be of
value in research.”!" Conservative treatment exists and re-
sorting to extraction is still the exception. For the orthodon-
tist, it is essential to temporarily or even indefinitely stop
treatment in cases of apical resorption to halt the process of
resorption. In cases of cervical resorption, the orthodontist
should intervene as soon as resorption is detected given its
invasive and evolving nature when directly exposed to the
oral environment.> ¢ Orthodontists, dentists and endodontists
will have to collaborate to improve the prognosis of the most
difficult clinical situations. Informing the patients and ob-
taining their informed consent, a thorough medical history
and an evaluation of risk, routine screening and early and
accurate detection with the use of cone beam technology,
and finally, collaborative and multidisciplinary management
of treatments, therefore, represent the key elements for the
management of orthodontically induced apical and cervi-
cal resorptions.” However, presently, we are still unable to
eliminate the occurrence of OIIRR even though Brezniak
and Wasserstein optimistically hope that future research will
make it possible.?!

CONCLUSION

Root resorption is a fairly common phenomenon with at least
70% of the participants concluding that they have observed it
in practice and during orthodontic treatment. It is necessary
to assess Orthodontically-induced root resorption (OIRR)
quantitatively to determine optimal force levels in different
clinical scenarios. Despite its value, CBCT is not an ideal
modality for identifying root resorption considering expo-
sure to the patient and diagnostic ability. It would be prudent
to utilize this modality in cases with existing lesions.
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Table 1: (Continued)

Responses Total
Yes No
Total Count 173 15 188
% within participants 92.0% 8.0% 100.0%
% within Responses 100.0% 100.0% 100.0%
% of Total 92.0% 8.0% 100.0%

Table 2: Encountered root resorption during orthodontic treatment

responses

Not paid enough Seldom  Regularly
attentiontoit observed in practice

participants general dentist Count 78 17 20 115
% within participants 67.8% 14.8% 17.4% 100.0%
% within responses 60.5% 60.7% 64.5% 61.2%
% of Total 41.5% 9.0% 10.6% 61.2%
orthodontist Count 51 u 1 73
% within participants 69.9% 151% 15.1% 100.0%
% within responses 39.5% 39.3% 35.5% 38.8%
% of Total 27.1% 5.9% 5.9% 38.8%
Total Count 129 28 31 188
% within participants 68.6% 14.9% 16.5% 100.0%
% within responses 100.0% 100.0% 100.0% 100.0%
% of Total 68.6% 14.9% 16.5% 100.0%

Table 3: Chances of root resorption during orthodontic treatment

Responses Total
No May be Yes
participants general dentist Count 13 8 94 115
% within participants 1.3% 7.0% 81.7% 100.0%
% within Responses 61.9% 61.5% 61.0% 61.2%
% of Total 6.9% 4.3% 50.0% 61.2%
orthodontist Count 8 5 60 73
% within participants 11.0% 6.8% 82.2% 100.0%
% within Responses 38.1% 38.5% 39.0% 38.8%
% of Total 43% 2.7% 31.9% 38.8%
Total Count 21 13 154 188
% within participants 1.2% 6.9% 81.9% 100.0%
% within Responses 100.0% 100.0% 100.0% 100.0%
% of Total 1.2% 6.9% 81.9% 100.0%

rt,............__________________|
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Table 4: Orthodontic treatment and role in root resorption

responses Total
Yes No
participants general dentist Count 93 22 15
% within participants 80.9% 19.1% 100.0%
% within responses 61.2% 61.1% 61.2%
% of Total 49.5% 11.7% 61.2%
orthodontist Count 59 14 73
% within participants 80.8% 19.2% 100.0%
% within responses 38.8% 38.9% 38.8%
% of Total 31.4% 7.4% 38.8%
Total Count 152 36 188
% within participants 80.9% 19.1% 100.0%
% within responses 100.0% 100.0% 100.0%
% of Total 80.9% 19.1% 100.0%
Table 5: Awareness about latest protocols on root resorption
Responses Total
No Yes
participants general dentist Count 89 26 15
% within participants 77.4% 22.6% 100.0%
% within Responses 61.4% 60.5% 61.2%
% of Total 47.3% 13.8% 61.2%
orthodontist Count 56 17 73
% within participants 76.7% 23.3% 100.0%
% within Responses 38.6% 39.5% 38.8%
% of Total 29.8% 9.0% 38.8%
Total Count 145 43 188
% within participants 771% 22.9% 100.0%
% within Responses 100.0% 100.0% 100.0%
% of Total 77.1% 22.9% 100.0%

Table 6: Importance of OPG and IOPA for detecting root resorption

Responses Total
No
participants  general dentist Count 92 23 115
% within participants 80.0% 20.0% 100.0%
% within Responses 61.3% 60.5% 61.2%
% of Total 48.9% 12.2% 61.2%
orthodontist Count 58 15 73
% within participants 79.5% 20.5% 100.0%
% within Responses 38.7% 39.5% 38.8%
% of Total 30.9% 8.0% 38.8%
Total Count 150 38 188
% within participants 79.8% 20.2% 100.0%
% within Responses 100.0% 100.0% 100.0%
% of Total 79.8% 20.2% 100.0%
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Table 7: Is it necessary to assess RR in a quantitative manner

Responses Total
Yes No
participants  general dentist Count 92 23 15
% within participants 80.0% 20.0% 100.0%
% within Responses 61.3% 60.5% 61.2%
% of Total 48.9% 12.2% 61.2%
orthodontist Count 58 15 73
% within participants 79.5% 20.5% 100.0%
% within Responses 38.7% 39.5% 38.8%
% of Total 30.9% 8.0% 38.8%
Total Count 150 38 188
% within participants 79.8% 20.2% 100.0%
% within Responses 100.0% 100.0% 100.0%
% of Total 79.8% 20.2% 100.0%

Table 8: Awareness of treatment procedures causing root resorption

Responses Total
No Yes
participants  general dentist Count 82 33 15
% within participants 71.3% 28.7% 100.0%
% within Responses 61.2% 61.1% 61.2%
% of Total 43.6% 17.6% 61.2%
orthodontist Count 52 21 73
% within participants 71.2% 28.8% 100.0%
% within Responses 38.8% 38.9% 38.8%
% of Total 27.7% 11.2% 38.8%
Total Count 134 54 188
% within participants 71.3% 28.7% 100.0%
% within Responses 100.0% 100.0% 100.0%
% of Total 71.3% 28.7% 100.0%
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