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Abstract
Background: The purpose of the present study was to evaluate the influence of asthma on the degree of apical root resorption in
patients treated orthodontically.
Methods: Sample comprised 683 patients treated orthodontically; 240 with asthma and 443 who did not present any kind of respiratory allergy or asthma. The Levander and Malmgren score was used for the evaluation of the degree of root resorption. This
evaluation was performed in the initial and final periapical radiographs of the maxillary and mandibular incisors of all patients in
the sample. Then, the sample was divided as follows: Group 1: 614 patients presenting mild or no root resorption with scores 0, 1
and 2, with mean initial age of 14.37 years, final age of 16.44 years and treatment time of 2.07 years; group 2: 69 patients who had
moderate to severe root resorption with scores 3 and 4, with mean initial age of 15.09 years, final age of 17.81 years and treatment
time of 2.72 years.
Results: The results revealed that asthma was not a statistically significant factor for severe root resorption. The group with severe root resorption showed higher initial and final age, and longer treatment time than the group with mild root resorption. In
addition, performing extractions is a risk factor for the occurrence of severe root resorption.
Conclusions: Asthma is not a risk factor for the occurrence of severe root resorption after orthodontic treatment.
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1. Background
The apical root resorption is a condition commonly observed during and after orthodontic treatment, leading to
a rounding of the radicular apex. This situation results
from a complex combination of biological activities, inherent in every patient (1).
This may compromise the affected tooth, because it
changes its structure, volume, and root contour due to
its delicacy in the apical region (2). However, noting that
the process of root resorption caused by orthodontic treatment is typically mild and ceases at the moment the force is
removed, many authors agree that the aesthetic and functional benefits justify the risks (3, 4).
Nevertheless, the development of excessive root resorption during orthodontic treatment is considered an
undesirable effect of force during tooth movement. Inflammation is an integral part of the tissue response to orthodontic force; in this process, immune cells migrate into

the periodontal ligament and interact with cells residing
locally, supporting the idea of a possible association between the orthodontic root resorption and the pathological conditions that affect or involve the immune system
(5).
There is hypothesis that subjects who have medical
conditions that affect the immune system may be at a
high level of risk for the excessive development of root resorption during orthodontic treatment. The incidence of
asthma and allergy was significantly greater in patients
who have suffered excessive root resorption during orthodontic movement, in comparison to the group of patients who had completed their orthodontic treatment
without any systemic problem (6, 7).
Other groups of researchers report that there was no
evidence of any relationship between the group of asthmatic patients treated orthodontically and healthy individuals, where both presented similar rates of moderate to
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severe root resorption (8, 9).
The scientific literature on this subject is quite restricted, and even diverges in relation to statistical results.

2. Objectives
Thus, the aim of this study was to evaluate the influence of asthma on the degree of apical root resorption in
patients treated orthodontically.

3. Methods

70 patients were on continuous medication for asthma
and 613 patients did not use any kind of continuous medication.
The sample was divided as follows:
Group 1: 614 patients who presented mild resorption
with Levander and Malmgren scores of 0, 1 and 2, with
mean initial age of 14.37 years, final age of 16.44 years and
treatment time of 2.07 years.
Group 2: 69 patients who presented moderate to severe
resorption with 04 Levander and Malmgren scores of 3 and
4, with mean initial age of 15.09 years, final age of 17.81 years
and treatment time of 2.72 years.

3.1. Material

3.2. Methods

This research was approved by the Ethics Committee
of the UNINGA Centro Universitario, Inga. The sample selection was retrospective, performed from the file of the
Orthodontics Discipline. It was based exclusively on measuring the degree of initial and final root resorption in the
maxillary and mandibular incisors through periapical radiographs before and after orthodontic treatment.
Sample size calculation was performed based on data
from a pilot sample. For the purpose of evaluating the degree of apical root resorption, a confidence interval was
used for a ratio, considering the confidence interval of 95%,
sampling error of 5%, considering a significance level of 5%
and power of the test of 80%. Thus, the minimum sample
size was 384 roots, that is, 48 individuals, 96 periapical radiographs of 4 incisors, 48 maxillary incisor radiographs
and 48 mandibular incisor radiographs (2 periapical radiographs of each individual, where 4 roots will be evaluated
in each periapical radiograph, 8 roots of each of the 48 individuals, totaling 384 roots).
The sample comprised 683 patients that had undergone orthodontic treatment which used the same technique with pre-set brackets and it was composed as follows:
240 patients had asthma;
443 patients did not have any kind of allergy or asthma
and were considered as the control group.
The variables used for intergroup comparison of the
sample, besides the presence or absence of asthma, were
gender, type of malocclusion, treatment type, and use of
continuous medication. The 683 selected patients were
classified as follows:
332 male and 351 female patients;
290 patients presented class I malocclusion, 362 patients presented class II malocclusion and 31 patients presented class III malocclusion;
278 patients were treated with teeth extraction and 405
were treated without extractions;

The orthodontic folders relating to the sample were
used to obtain some relevant data for this study:
The registration data sheet was used to record the patient’s full name, gender, date of birth, type of malocclusion, date of beginning and end of treatment;
The patient’s anamnesis was used for verification of
allergic problems, asthma, bronchitis and deleterious
habits;
The initial therapeutic planning of each patient was
consulted about the proposed treatment protocol and possible extractions;
The therapeutic procedure was examined with regard
to the dates of beginning and end of treatment. These data,
together with the patient’s date of birth, allowed the exact
determination of the total time of treatment and the initial
age of the patient.
The Levander and Malmgren score 10 (Figure 1) was
used to evaluate the degree of root resorption by observing
the initial and final periapical radiographs of each patient
in the sample. Each incisor was evaluated in at least two
x-rays (initial and final), the signs of root resorption were
registered with index values of 0 to 4.
The present score has the following scale:
Grade 0: No root resorption;
Grade 1: Irregular contour of the root;
Grade 2: Apical root resorption less than 2 mm;
Grade 3: Apical root resorption of 2 mm to 1/3 of the
original root length;
Grade 4: Apical root resorption exceeding 1/3 of the
original root length.
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3.3. Statistical Analysis
The intra-examiner error was conducted to verify the
reliability of the results obtained, by taking new measurements and calculating a new score for the initial and final
periapical radiographs of 100 randomly selected patients,
a total of 400 periapical radiographs. The test used was
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Figure 1. Levander and Malmgren score for evaluation of root resorption.

Kappa which evaluated the agreement in the classification
of the degree of external root resorption evaluated by the
Levander and Malmgren score (10).
After the measurements of periapical radiographs, and
getting the data of each patient, these were statistically analyzed to obtain the results. The independent t-test was
used to compare the means of the initial and final ages and
the treatment time between groups 1 and 2.
After that, the statistical chi-square test was applied to
evaluate the existence of the association among the gender variable, type of malocclusion, type of treatment (with
or without extraction), presence or absence of asthma and
use of continuous medication between groups 1 and 2.
The program used to perform the statistical tests was
Statistica (Statistica for Windows, version 7.0, Tulsa, Oklahoma, United States), and the significance level was 5% (P
< 0.05).

4. Results
Table 1 presents the results of the intra-examiner error,
which was conducted by the Kappa test for the assessment
of the agreement of the root resorption degree evaluated
by the Levander and Malmgren scoring system (10) having
as a result the almost perfect agreement force with coefficient value of 0.841, concluding that the measurement error of the root resorption degree of the present study was
negligible.
Table 2 shows the results of the independent t-test for
comparison of the initial and final ages and treatment
time between groups 1 and 2.
Iran J Ortho. 2018; 13(2):e9518.

Table 1. Evaluation of Agreement in Determining the Degree of External Root Resorption Evaluated by the Levander and Malmgren Score (Kappa Test)

External root resorption

Coefficient Value

Agreement

0.841

Almost perfect

Table 3 shows the chi-square test, with the performances of intergroup evaluation of gender, type of malocclusion (according to Angle classification), type of treatment (with or without extraction), presence or absence
of asthma and the use of continuous medication between
groups 1 and 2.

5. Discussion
The sample used in this study had a proper number
of patients and was homogeneous, since only adolescents
aged 11 - 18 years old were treated in this institution. Although the patients were treated by different students, all
of them were treated supervised by the same professor.
The form of retrospective assessment of asthma used
in this study is valid, since there is scarce research related
to this subject in the literature. The ideal would be the clinical evaluation with medical confirmation of the presence
of asthma or bronchitis. However, this was not possible
since patients had already finished orthodontic treatment.
No comparability of the groups was performed before
intergroup comparison, since the main objective was to
divide groups regarding amount of root resorption, and
then to observe differences in ages, treatment plans, and
other characteristics. This way, to perform compatibility of
the groups would not make sense.
3
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Table 2. Means and Standard Deviations of Initial and Final Ages and Treatment Time, and the Results of Independent t-Tests Between Groups 1 and 2a
Variables

Group 1 Mild Resorption, N = 614

Group 2 Severe Resorption, N = 69

P Value

Initial age, y

14.37 ± 2.76

15.09 ± 3.44

0.047b

Final age, y

16.44 ± 2.91

17.81 ± 3.66

0.000b

Treatment time, y

2.07 ± 0.93

2.72 ± 1.07

0.000b

a
b

Values are expressed as mean ± SD.
Statistically significant for P < 0.05.

Table 3. Intergroup Comparison of Gender, Malocclusion, Treatment Type, Presence or Absence of Asthma and the Use of Medication Between Groups 1 and 2 (Chi-Square)
Variables

Group 1 Mild Resorption, N = 614

Group 2 Severe Resorption, N = 69

Gender
Male

300

32

Female

314

37

Malocclusion
Cl I

266

24

CL II

319

43

CL III

29

2

Treatment type
With Extr

237

41

Without Extr

377

28

Asthma
Yes

215

25

No

399

44

Continuous medication use

a

Yes

64

6

No

550

63

GL

P Value

1

0.695

2.77

2

0.294

1.14

1

0.000a

0.04

1

0.841

0.20

1

0.653

Statistically significant for P < 0.05.

There was a statistically significant difference when
comparing the mean initial and final ages of the treatment
between group 1 (with mild resorption) and group 2 (moderate/severe reabsorption), showing that the group with
severe root resorption was older both at the beginning and
at the end of orthodontic treatment.
Several authors have reported that age does not influence on root resorption (11-15). However, other authors observed that resorption is more prevalent in adults than in
children (16-20).
Adults show greater susceptibility to resorption because when aging the periodontal membrane becomes
less vascularized, less elastic, narrower and, the cementum
becomes thicker (3, 4). There is also the fact that the apical third of the root is more firmly anchored in adult teeth,
which creates a certain difficulty in tooth movement and
predisposes to resorption (3, 4). Thus, in adult patients the
age may not be the only cause related to root reabsorption
4
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because these teeth may have suffered more traumas then
the youngest patient teeth.
When evaluating the influence of treatment time on
the apical root resorption in groups 1 and 2, it was found
that the group with severe root resorption presented
longer treatment when compared to group 1, therefore, it
can be inferred that a longer treatment is a risk for the occurrence of severe root resorption.
This result corroborates the findings of several authors
who pointed out that the treatment time directly influences the development of root resorption (3, 11, 18, 19, 21-24).
It happens because the longer treatment time, the greater
will be the teeth movement and possibly greater root resorption will occur.
It was also observed in this study that the association
of the variable type of treatment with or without extractions, between groups 1 and 2, showed a statistically significant difference, indicating that performing extractions in
Iran J Ortho. 2018; 13(2):e9518.
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orthodontic treatment is a risk factor for the occurrence of
severe root resorption.
Corroborating this result, many studies have shown
that patients treated with extractions presented more severe root resorption. This is because the retraction of anterior teeth cause greater movement of the root apex, as well
as the need for longer treatment (18, 19, 25).
Asthma has been previously mentioned in the literature as an aggravating factor in the occurrence of root resorption during orthodontic treatment (5, 6, 9), however
no study has proved scientifically this relationship.
The present results showed that asthma is not a
risk factor for the occurrence of severe root resorption after orthodontic treatment, since the groups with
mild/moderate and severe root resorption after orthodontic treatment presented similar distribution of patients
with and without asthma (Table 3).
Davidovitch and Krishnan (9) reported a case of a patient with asthma that presented severe root resorption at
the end of orthodontic treatment, however the treatment
was long, and only one case report does not allow to infer
this relation of asthma and the occurrence of severe root
resorption. Since root resorption has multifactorial etiology, other factors could influence the occurrence of several
root resorption in this clinical case presented.
Our findings confirm the statement that no systemic
factor is related to root resorption, (2, 9) since asthma and
continuous use of medication to treat this disease were not
associated to the occurrence of severe root resorption (Table 3).
However, one should be cautious in the interpretation
and extrapolation of the results, since this was a retrospective study and there was no way to evaluate and control
the use of medicine and the severity of the allergy and
asthma. Perhaps conducting a prospective study including
patients with asthma taking medications throughout the
orthodontic treatment could produce different results.
5.1. Conclusion
In view of the results obtained in this study, it was
found that:
Asthma is not a significant factor for the occurrence of
severe root resorption.
An older age, a long treatment time and performing extractions were factors associated to the occurrence of severe root resorption.
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