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Original Article

Diagnosis, Screening and Treatment of Root Resorption in
Orthodontic Practices in Greece and Sweden

Dimitrios Makedonasa; Ken Hansenb

ABSTRACT
Objective: To evaluate the perception of Greek and Swedish orthodontic practitioners regarding
the possible occurrence and prognosis of root resorption occurring during orthodontic treatment
and to estimate practitioners’ approaches to the diagnosis of preexisting root resorption, screening
of prevalence, and treatment planning approach when moderate or severe root resorption is pres-
ent.
Materials and Methods: Questionnaires were received from randomly selected Greek (n � 90)
and Swedish (n � 106) practitioners. Topics of the questions included (a) the presence of history;
(b) the radiographic evaluation of root resorption before, during, and after treatment; (c) the treat-
ment approach of initial prevention and protocols in cases of radiographic diagnosis of root re-
sorption during treatment.
Results: Of the respondents, 47.1% of the Swedish practitioners and 32.3% of the Greek prac-
titioners use periapical and panoramic radiographs to diagnose root resorption, mostly in the
anterior region. Both groups recognize trauma, root form, and oral habits as predisposing factors.
The majority of Swedish orthodontists perform radiographic follow-up in the first 6 months. In
contrast, the Greek orthodontists perform it at 1 year or at the end of treatment. The treatment
approach for root resorption that is most frequently used by Swedish orthodontists is altering the
treatment plan, using light forces, and allowing resting periods, while the Greek orthodontists most
frequently use lighter forces and reduce the total duration of the treatment.
Conclusions: Because there is no specific approach offered in the literature, the prevention and
treatment reassessment in cases of root resorption relies on individual practitioner perception.

KEY WORDS: Root resorption; Questionnaire; Diagnosis; Screening; Treatment approach

INTRODUCTION

Orthodontically induced root resorption has received
considerable interest in the literature. However, among
orthodontically treated populations, incidences of root
resorption varying from 1% to 100% have been re-
ported.1,2 This variation could depend on several fac-
tors, including criteria for root resorption,3 examination
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methods/techniques,4 type of orthodontic appliance
and forces, extent of tooth movement, teeth examined,
duration of treatment, and patient’s age.5 However, in
most studies only a small percentage of severe and/
or moderate resorption was reported.2,3,6–12

In the literature, recommendations and protocols for
radiographic evaluation of root resorption before and
during orthodontic treatment are given, as well as
guidelines for considerations in the treatment planning
process.13 Significant parameters regarding treatment
approach and prevention of root resorption are the use
of light and intermittent forces,2,14 early orthodontic
treatment timing,4 treatment interruption/resting peri-
ods,13 oral habits control,15,16 and radiographic moni-
toring after 6 months of treatment (or 3 months when
enhanced risk exists).17,18 However, because there is
no evidence-based approach19 in the prevention or as-
sessment of root resorption during treatment, mea-
sures to avoid severe resorption problems rely on the
individual practitioner’s perception.
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Figure 1. Amount of different types of radiographs used by Greek
and Swedish practitioners to diagnose initial root resorption before
treatment.

Figure 2. Comparison of the regular use of radiographs by Greek
and Swedish practitioners for the initial diagnosis of root resorption.

The aims of this study were to evaluate the esti-
mates of orthodontic practitioners in Greece and Swe-
den regarding the occurrence and prognosis of root
resorption in orthodontic treatment and to investigate
practitioners’ approaches regarding existing root re-
sorption before treatment or when moderate or severe
root resorption occurs during treatment.

MATERIALS AND METHODS

Three hundred questionnaires were sent to random-
ly selected orthodontic practitioners in Sweden (n �
150) and Greece (n � 150). The total number of reg-
istered active orthodontists was 233 and 375 in Swe-
den and Greece, respectively. Completed question-
naires were received from 106 Swedish orthodontists
(71%) and 80 Greek orthodontists (53%).

The form included questions concerning the follow-
ing topics (see Appendix 1 for the full questionnaire):

• Journal recording of possible predisposing factors
for root resorption (ie, oral habits and root-shape ab-
normalities) and the practitioners’ estimation of the
importance of these factors for risks of root resorp-
tion.

• Radiographic evaluation of root resorption before,
during, and after treatment (type, frequency, and re-
gions from which radiographs were taken).

• The treatment approach for preventing root resorp-
tion; type of appliances; use of resting periods or
discontinuation of treatment; and duration, type (con-
tinuous vs interrupted), and magnitude of forces
used.

• Treatment approach and protocols used when root
resorption was diagnosed before or during treat-
ment.

• The practitioner’s estimation of the prevalence of
root resorption observed in their practice.

Of the practitioners who answered the questionnaires,
100% of the Greek respondents and only 18% of the
Swedish respondents worked in private practices.
Eighty-two percent of the Swedish orthodontists
worked in public clinics.

RESULTS

Use of radiographs for diagnosing root
resorption before treatment

Periapical radiographs constitute the most common
radiographic examination for both groups. The Greek
orthodontists used both periapical and panoramic ra-
diographs (32.3%), while the Swedish orthodontists
used periapical radiographs alone (31.0%) or periapi-
cal and panoramic radiographs (47.1%) (Figures 1 and
2).

Swedish orthodontists used periapical radiographs
in the upper and lower frontal regions (central and lat-
eral incisors) and, to a great degree, in the posterior
region (premolars and molars). The Greek orthodon-
tists used periapical radiographs mostly in the upper
and lower anterior region (from canine to canine) (Fig-
ure 3).

On a scale of 1 to 10 in which 1 � no importance
and 10 � great importance, respondents rated the
ability of different approaches to diagnose root resorp-
tion before treatment. Swedish orthodontists consid-
ered panoramic radiographs of little importance (4/10)
for the anterior region and of average importance
(7/10) for the posterior region. Greek orthodontists,
however, considered panoramic radiographs of aver-
age importance (7/10) in both regions.
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Figure 3. Number of periapical radiographs Greek and Swedish
practitioners take to diagnose initial root resorption before treatment.

Table 1. Evaluation of the importance of predisposing factors for root resorption, from a scale ranging from 0 (no importance) to 10 (great
importance)

Finger Sucking Resting Periods Bruxism Thin Roots Blunt Roots Biting Objects

Greek Low 3.6 High 7.4 Average 5.1 Average 4 Low 3.4 Average 5.4
Swedish Low 3.5 Average 5.9 Average 5.6 Low 3.4 Low 2.0 Low 3.8

Evaluation and approach of risk factors for the
development of root resorption

Ninety-eight percent of the Swedish and 67% of the
Greek orthodontists kept a journal with predisposing
factors before treatment. Both Greek (94%) and Swed-
ish (96%) orthodontists considered trauma to be a pre-
disposing factor of high importance. There was a dif-
ference in whether root anomalies were thought to be
a predisposing factor: more Swedish orthodontists
(79%) than Greek orthodontists (64%) considered root
anomalies to be important. Systemic diseases and oral
habits were considered to be of greater importance by
the Swedish orthodontists (50% and 93%, respective-
ly) than by the Greek orthodontists (47% and 50%,
respectively).

Eighty-three percent of the Swedish respondents
and 44% of the Greek respondents still carried out
treatment even if they diagnosed preexisting root re-
sorption. Among the Swedish orthodontists, 37%
would stop treatment if up to one third of the root
length was resorbed during treatment, and 41% would
stop treatment if up to half the root length was re-
sorbed. Among the Greek orthodontists, 48% would
stop treatment if up to one third of the root length was
resorbed and 29% would stop treatment if up to half
the root length was resorbed.

Seventy-five percent of the Swedish orthodontists
and 56% of the Greek orthodontists performed a ra-
diographic follow-up for diagnosis of root resorption
during treatment. Eighty-seven percent of the Swedish
orthodontists and 15% of the Greek orthodontists per-

formed a radiographic follow-up after 6 months of
treatment, whereas 25% of Swedish orthodontists and
42% of Greek orthodontists performed radiographic
follow-ups after 1 year of treatment.

Eighty-three percent of the Swedish orthodontists
and 76% of the Greek orthodontists had rarely treated
cases with preexisting root resorption.

Both groups of practitioners gave instructions con-
cerning the discontinuation of oral habits before treat-
ment (91%).

Among several factors that have been recognized
as being important for the development of root resorp-
tion, the Greek orthodontists consider resting periods,
biting foreign objects, and bruxism as significant,
whereas the Swedish orthodontists were more likely to
name resting periods and bruxism as significant (Table
1).

When asked to consider the total amount of root
resorption in their patients, Greek orthodontists diag-
nosed no root resorption in 55% of their patients after
treatment, resorption of up to 2 mm in 42% of patients,
and resorption of up to one-third in 2.6% of patients.
The Swedish orthodontists diagnosed no root resorp-
tion in 47% of their patients after treatment, resorption
of up to 2 mm in 41% of patients, and resorption of up
to one-third in 8% of patients.

Treatment approaches when root resorption is
diagnosed

In cases when moderate root resorption (from 2 mm
up to 1/3 of the root length) was diagnosed before
treatment, the most common approach for the Swed-
ish orthodontists was the use of lighter forces, resting
periods, and alteration of the treatment plan whereas
Greek orthodontists tended to use lower forces and
decrease the total duration of treatment (Figure 4).

In cases when severe root resorption (1/2 of the root
length or more), was diagnosed before treatment, the
most common approach for both populations of prac-
titioners was not to treat or alter the treatment plan
(Figure 5).

When moderate root resorption was diagnosed dur-
ing treatment, both populations of orthodontists used
lower forces and decreased the treatment duration. In
addition, the Swedish orthodontists frequently used
rest periods (Figure 6).

When severe root resorption was diagnosed during
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Figure 4. Treatment modalities when moderate root resorption (from 2 mm up to 1/3 of the root length) is diagnosed before treatment.

Figure 5. Treatment modalities when severe root resorption (1/2 of the root length or more) is diagnosed before treatment.

Figure 6. Treatment modalities when moderate root resorption (from 2 mm up to 1/3 of the root length) is diagnosed during treatment.
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Figure 7. Treatment modalities when severe root resorption (1/2 of the root length or more) is diagnosed during treatment.

treatment, both Greek and Swedish orthodontists
stopped treatment or decreased the total duration to
the same degree; however, the Swedish orthodontists
used resting periods most frequently. In contrast, the
Greeks orthodontists used lower forces more com-
monly (Figure 7).

DISCUSSION

A study of the diagnosis, screening, and treatment
approaches of orthodontists in two European countries
reveals the techniques practitioners most commonly
use for preventing root resorption. In addition, it eval-
uates to what degree the differences in working con-
ditions and amount of research publications between
Swedish and Greek respondents could have on their
approach to the root resorption question.

The significantly greater response rate from Swed-
ish orthodontists compared with the Greek orthodon-
tists could raise the question of how representative the
results might be. However, the purpose of this study
was not to compare the two countries, but merely to
investigate the difference in their perceptions and the
difference in the guidelines for preventing root resorp-
tion that may occur under the differing working con-
ditions, education, and research activities in the two
countries.

Reports show that Swedish orthodontists are highly
active in conducting research, producing around 2%
of the world articles published, and the majority of the
research is conducted in universities.20 A large amount
of research is also produced by several Greek re-
searchers, but mostly in foreign institutions, probably
because of limited research funding. This fact could
be one part of the explanation for the different per-
centage of interest in answering the questionnaire.

According to the Swedish Dental Association, only
23.5% of orthodontic practitioners work in private clin-

ics in Sweden.21 In contrast, the majority of Greek or-
thodontic practitioners provide services in private prac-
tices and thus are provided with limited resources for
research.

Periapical radiographs are the most common meth-
od of diagnosing root resorption in most countries.
Greek orthodontists, however, give more emphasis to
panoramic radiographs in the anterior region.

Among the Swedish orthodontists, oral habits and
root anomalies are rated in a middle position on the
scale of risk factors for developing root resorption.

The great number of Swedish orthodontists who
perform a radiographic follow-up of root resorption 6
months after initiation of treatment could be explained
by the influence of studies and recommendations from
Levander and Malmgren and colleagues.5,17,18

Greek orthodontists appeared to be more confident
in their ability to prevent root resorption from devel-
oping and reported root resorption of null to 2 mm in
their treated patients, compared with 88% for Swedish
orthodontists. This is in accordance with the fact that
the Greek orthodontists more rarely perform radio-
graphic follow-ups of root resorption, during and after
treatment.

When root resorption is diagnosed before or during
orthodontic treatment, the treatment change of choice
is resting periods for Swedish orthodontists and use of
lower forces for Greek orthodontists. This reveals a
different treatment approach between the two coun-
tries. This use of common and different modalities
points out the fact that because there is no specific
approach in the literature, prevention and treatment re-
assessment rely on the perception of individual prac-
titioners.

CONCLUSIONS

• Although there are few sources of recommendations
in the literature regarding the types of radiographic
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examination and the estimation of risk factors for the
development of root resorption, a high proportion of
Swedish and Greek orthodontists follow similar pro-
cedures.

• Swedish orthodontists perform more radiographic
follow-up during treatment, but Greek orthodontists
seem more confident about avoiding root resorption.

• Because there is not a specific approach general-
ized in the literature, prevention and treatment re-
assessment in cases of root resorption during ortho-
dontics still relies on the perception of individual
practitioners.
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APPENDIX 1.

Original form of the questionnaire is available online
only at http://dx.doi.org/10.2319/112006-468.1.


