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RESUMEN

Objetivo: Evaluar los cambios a nivel dental y alveolar que se dan en dientes adyacentes

post-traccién ortoddncica de caninos maxilares impactados.

Materiales y métodos: Cuatro bases de datos fueron revisadas hasta enero de 2023
(Pubmed, Scopus, Science Direct y Embase) con la calidad metodoldgica analizada
usando PRISMA checklist. Dos revisores independientes seleccionaron estudios que
reportaron reabsorcion radicular y disminucién en el nivel del hueso alveolar de incisivos
centrales, incisivos laterales y primeras premolares superiores en pacientes que
recibieron traccion ortoddncica en algun canino maxilar impactado visto mediante

tomografias (CBCT).

Resultados: En cinco articulos evaluados en poblacion peruana y brasilefia, hubo un
efecto minimo no estadisticamente significativo en el cambio de la longitud radicular de
los incisivos centrales, incisivos laterales y primeras premolares superiores. Sélo en la
poblacién irani se observé un cambio significativo en la reabsorcién radicular en
volumen de los incisivos laterales. Con respecto al nivel del hueso alveolar, también
hubo un cambio minimo, sobretodo en incisivos centrales y laterales superiores, pero
no fue significativo. Ademas, al evaluar la diferenciacién de cambios seguln el sexo, los
varones tuvieron mayor reabsorcion radicular que las mujeres en incisivos centrales

superiores.

Discusidon: No se encontraron cambios estadisticamente significativos a nivel dental y
alveolar en los dientes adyacentes a los caninos maxilares impactados en poblaciones
peruana y brasilefia debido a que los tratamientos utilizados tratan de conservar la
integridad de las raices. Sélo la poblacion irani obtuvo un cambio significativo en grupo

experimental que usaron un ATP como anclaje en vez de DAT's.

Palabras claves: reabsorcidon radicular, dientes adyacentes, traccién ortoddncica,

caninos maxilares impactados
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ABSTRACT

Aim: To evaluate the dental and alveolar changes that occur in adjacent teeth after

orthodontic extraction of impacted maxillary canines.

Materials and methods: Four databases were reviewed until January 2023 (Pubmed,
Scopus, Science Direct and Embase) with methodological quality analyzed using PRISMA
checklist. Two independent reviewers selected studies that reported root resorption
and loss of alveolar bone level in central incisors, lateral incisors and upper first
premolars of patients who received orthodontic traction on any impacted maxillary
canine as seen by CBCT scans. The methodological quality of the studies was analyzed

using PRISMA checklist.

Results: In five articles evaluated in the Peruvian and Brazilian population, there was no
statistically significant effect on the root length of the central incisors, lateral incisors
and upper first premolars. Only in the Iranian population, there was a significant change
in root resorption in lateral incisor volume. Regarding the alveolar bone level, there was
also a minimal change, especially in upper central and lateral incisors, but it was not
significant. In addition, when the changes were evaluated according sex, males had

greater root resorption than females in upper central incisors.

Discussion: No statistically significant dental and alveolar changes were found in the
teeth adjacent to impacted maxillary canines in the Peruvian and Brazilian populations
because the treatments used try to preserve the integrity of the roots of all the teeth

around the impacted teeth, with adequate orthodontic management.

Key words: root resorption, adjacent teeth, orthodontic traction, impacted maxillary

canines
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I. ARTICULO ENVIADO A PUBLICAR (VERSION EN INGLES)

1. INTRODUCTION

In orthodontics the treatment of impacted canines is by orthodontic traction. These
canines are the second most common impacted teeth that produce different alterations
in surrounding tissues and are twice more common in women than in men. 1> Canine
traction is a complex treatment that can bring consequences on the alveolar bone and
roots of the teeth involved or on adjacent teeth. &8 A side effect at dental level is the
root resorption (RR). This is observed mainly in the upper incisors and first premolars.
Along with this, at the periodontal level there is loss of alveolar bone around the canine

and adjacent teeth. %11

The assessments of length, area and volume have been reported by only few studies
using cone beam computed tomography (CBCT).**13 The use of CBCTs has shown that
up to 70% of impacted maxillary canines cause resorption of at least one adjacent tooth
in 60.2%. 1217 In cases of maxillary canine traction, most studies have focused on
studying the canines, but the adjacent teeth are also important, since these teeth are
displaced with orthodontics so that the canine goes into the arch and all the teeth are

in a correct position.8-23

Da Silva et al.l° evaluated the long-term effects of orthodontic traction on impacted
canines and adjacent teeth and found that there were no significant differences in root
length and buccal or palatal bone changes of canines and adjacent teeth. In addition,
Arriola-Guillén et al.!? assessed the RR in maxillary incisors after orthodontic traction of

impacted bicortical canines and observed that there was RR mainly in the apical area.
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They found that there were non-significant changes at the apical level and that male

patients had higher RR than female patients. 2

Only a few studies have reviewed dental or periodontal changes in adjacent teeth after
maxillary canine traction. 24> They have found differences such as root resorption and
alveolar bone changes in some teeth such as lateral incisors and upper first premolars.
That is why it’s necessary to know the different changes that happen in adjacent teeth
after maxillary canines traction, such as the central incisors, lateral incisors and upper
first premolars. Therefore, the purpose of this study was to determine the dental and
periodontal changes in the adjacent teeth after orthodontic traction of impacted

maxillary canines.

2. MATERIALS AND METHODS

The bibliographic search for was conducted in four databases (PubMed, Scopus,
ScienceDirect, and Embase). The search terms were: (changes OR effect OR response)
AND (root OR periodontal OR alveolar) AND ("adjacent teeth" OR lateral OR incisors)
AND ("impacted canines" OR "impacted maxillary canines") AND ("orthodontic
treatment" OR "orthodontic traction"). RefWorks citation was used to avoid duplicates

(Table 1).

The articles included were clinical trials, longitudinal or comparative studies of patients
who underwent orthodontic traction treatment of at least one impacted maxillary
canine. The articles needed to have a minimum sample of 15 patients with facial
symmetry and without bone pathologies, with at least 6 months of treatment, showing

dental and alveolar changes of at least one adjacent tooth to the canine (central incisor,
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lateral incisor, upper first premolar) seen in CBCT. The exclusion criteria considered:
literature reviews, systematic reviews, case report(s), pilot study, in vitro studies, cross-

sectional studies, and studies without full text.

Two investigators (ACZM and PJCP) were calibrated to select studies according to the
selection criteria. The reviewer (ACZM) assessed data using PRISMA criteria (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) (Figure 1). In case of
doubts, the articles were reviewed in full text, discussed and decided by consensus
between both reviewers. The information gathered from the articles were author,
country, year of publication, study design, sample (sex and age), intervention (type of
appliance used), adjacent teeth evaluated, measurement variables (root and alveolar
resorption by tomographic sections, type of tooth or dental wall), results of descriptive
and inferential data on RR (mm), reabsorption area (RA, in linear measurements in mm,
area in mm? and volume in mm?3). In case of doubts, they were resolved by consultation
and discussion with the second author (PJPC). The characteristics of the selected articles
were placed in the data extraction table (Table 2). The methodological quality of these

studies was analyzed with PRISMA checklist.

3. RESULTS

Eighty-five articles were identified in the Pubmed (n=29), Scopus (n=29), Science Direct
(n=11) and Embase (n= 16) databases. Forty-one articles were eliminated using the
Refworks citation site, resulting in 44 articles. Of these, 36 articles were eliminated by
title or abstract: pilot study (n= 1), in vitro study (n= 1), systematic reviews (n= 2), case

report (n= 4), literature review (n= 1) and not answering to the question of interest (n=

Tesis publicada con autorizacion del autor
No olvide citar esta tesis







UNIVERSIDAD

¥ TESIS CIENTIFICA

27). Of these articles, full-text articles were eligible (n= 8) and excluded for not having

full-text (n= 3). A final selection of 5 articles was obtained (Figure 1).

The studies analyzed between the years 2016-2020 were of retrospective, longitudinal,
observational, comparative design and with a non-randomized controlled clinical trial
where they evaluated at least 16 patients with fixed appliances and devices for traction
of impacted maxillary canines. They evaluated the changes in roots (root resorption) in

mm, mm?3 and percentage (%), while alveolar changes in mm? and mm?3.

All the studies were applied to specific populations in Brazil*® (n=16), Peru’-*¢2¢ (n=30,
n=45, n=25) and Iran?? (n=34). In a study from Peru’ there were 11 males and 19 females
evaluated, the ages of the patients ranged from 20.67+8.75 with unilateral impacted
canines to 16.8+6.41 with bilateral maxillary canines. In the other study from Peru?®
there were also the same number of males and females with an age range of 18.2+7.3.
In the last study from Peru, Rodriguez-Cardenas et al?® evaluated 11 females and 14
males. On the other hand, in the Brazilian study'® they had 9 male and 7 female patients
with a mean age at the start of treatment of 11a.8m and at the end of treatment 14a.2m
and in the Iranian study?® the patients had a mean age of 15.6 + 2.1 with 26 female

patients only.

The orthodontic appliance used in the Peru studies’'%26 for traction after aligning,
leveling and gaining sufficient space for the entry of the canine with brackets was an
acrylic button in palatal with bands in first permanent molars and a stainless steel (SS)
1.1mm or 1.2mm archwire on palatal surfaces with multiple hooks in vestibular proximal

to the molars and premolars and distal to the lateral incisors.
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This rigid temporary anchor was cemented 4 weeks before surgery and with the hook
extensions Niti springs with 100 or 150 g of force were used to perform traction, which
were activated 4 to 5 mm every 4 to 8 weeks. In the Brazilian study!® a segmented arch
mechanics with TMA 0.019x0.025 with constant forces of 60g and a transpalatal arch
(TPA) was used as anchorage. Finally in the study of Iran? the experimental group used
2 miniscrews of 1.4 mm diameter and 8 mm long (Jeil, Seoul, South Korea) in the palate
between the 1st and 2nd premolar and between the 2nd premolar and 1st molar. After
10 days, a bracket was placed on the canine with a TMA 0.017x0.025 cantilever with 50g
of force. While the control group used an ATP with a SS cantilever 0.016x0.022 with a
Niti overlay to guide the canine.

Regarding the duration of traction, the only study that reported it was that of Arriola-

Guillén’ with 6.13 £ 1.76 months in unilateral canines and 9.53 + 1.31 in bilateral canines.

The dental changes of lateral incisors due to orthodontic traction in canines ranged from
1.19 + 1.06 mm (p=0.348), 1.39 £ 1.16 mm (p=0.070) in unilateral canines to 1.55 + 1.00
mm (p=0.348), 0.73 + 0.70 mm (p=0.070) and in bilaterals in sagittal section CBCT. In
coronal section CBCT was 1.18 + 0.90 mm (p=0.179), 1.35 £ 0.99 mm (p=0.566) in
unilateral canines and 1.71 + 1.19 mm (p=0,179), 1.13 + 1.08 mm (p=0.566) in bilateral
canines in patients from Peru’. In another study from Peru®® in sagittal section CBCT was
1.27 + 1.09 mm (p=0.964) in low complexity canines and 1.28 + 0.95 mm (p=0.964) in
high complexity canines. While in coronal section CBCT it was 1.58 + 1.03 mm (p=0.355)
next to canines of low complexity and 1.28 + 1.13 mm (p=0.355) of high complexity. The
volume of tooth change was analyzed by only one study in ILS from Iran?® where they

evaluated the volume of resorption in mm3 which was 1.5211 + 0.88833 (p=0.000*) and
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at a percentage level it was 0.0057 + 0.00343 % (p=0.000*). Regarding the central
incisors in patients from Peru’ in sagittal section CBCT there was a root resorption 1.53
+ 0.84 mm (p=0.865), 1.54 + 1.15 mm (p=0.402) in unilateral canines of both sides and
1.47 + 1.05 mm (p=0.865), 1.22 + 0.88 mm (p=0.402) in bilateral canines of left and right
side. While in coronal slice CBCT there was root resorption 1.37 + 1.03 mm (p=0.902),
1.88 + 1.17 mm (p=0.023*) in unilateral canines and 1.33 + 1.01 mm (p=0.902), 1.01 +
0.75 mm (p=0.023*) in bilateral canines on both left and right sides. In the other study
from Peru?® in sagittal section of low complexity canines traction there was a RR of 1.45
1+ 1.18 mm (p=0.731) and coronal section 1.55 £+ 1.05 mm (p=0.454). While in those of

high complexity it was 1.56 + 1.03 mm (p=0.731) and 1.32 + 1.02 mm (p=0.454).

Regarding the 1st premolars in the Brazilian study? there was a RR at buccal level 13.77
+1.62 mm (p=0.083) and at palatal level 13.65 + 1.57 mm (p=0.322). While in the study
of Peru?® in coronal section CBCT there was a change at buccal level in mm of 0.21 + 1.00
(p=0.288), at palatal level 0.81 + 1.56 (p=0.288), at sagittal level it was 0.71 + 0.98

(p=0.836) at buccal level and at palatal level it was 0.80 + 1.12 (p=0.836).

The alveolar changes in lateral incisors due to maxillary canine traction in the Brazilian
study® were 9.38 + 2.97 mm (p=0.166) and 11.15 + 1.29 mm (p=0.280). In the Peru
study’ ranged from 3.43 + 3.29 mm (p=0.955), 3.40 + 3.42 mm (p=0.100) in unilateral
canines and 3.37 £ 2.36 mm (p=0.955), in bilaterals in sagittal section CBCT 1.71 + 1.74
mm (p=0.100). In coronal section CBCT was 1.83 + 1.84 mm (p=0.083), 3.43 + 3.27 mm
(p=0.237) in unilateral canines and in bilateral canines 3.07 £ 1.93 mm (p=0.083), 2.22 +
2.05 mm (p=0.237). In another study from Peru®® in sagittal section CBCT was 2.93 +3.09

mm (p=0.791) in low complexity canines and 3.15 + 2.52 mm (p=0.791) in high
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complexity canines. While in coronal section CBCT it was 3.26 + 2.37 mm (p=0.205) next
to canines of low complexity and 2.45 + 1.85 mm (p=0.205) of high complexity. In
relation to the central incisors in sagittal section CBCT there was an area resorption of
4.13 +3.14 mm? (p=0.499), 3.54 + 3.09 mm? (p=0.314) in unilateral canines of both sides
and 3.36 *+ 3.04 mm? (p=0.499), 2.49 + 2.49 mm? (p=0.314) in bilateral canines of left
and right side. While in coronal section CBCT there was an area resorption 3.15 + 3.76
mm? (p=0.973), 4.79 * 3.82 mm? (p=0.149) in unilateral canines and 3.19 + 2.65 mm?
(p=0.973), 2.99 + 2.73 mm? (p=0.149) in bilateral canines both left and right side in
patients from Peru’. In the other study from Peru® in sagittal section of low complexity
canines traction there was a resorption of 3.62 + 3.14 mm? (p=0.858) and coronal section
3.47 + 3.41 mm? (p=0.532). While in those of high complexity it was 3.44 + 3.18 mm?

(p=0.858) and 4.08 + 3.09 mm2 (p=0.532).

Finally, in the buccal area of the 1st premolars in the Brazilian study?!® there was an
alveolar resorption of 9.03 + 3.95 mm (p=0.981).While in the Peruvian study?® in coronal
section CBCT, there was a buccal change in mm? of 1.84 + 8.10 (p=0.897) and at the

palatal level of 1.35 + 9.97 (p=0.897).

4. DISCUSSION

The traction of canines in orthodontic treatment involves dental and periodontal
changes not only in the tractioned teeth, but also in the adjacent teeth. The teeth

compromised are the central incisors, lateral incisors and first premolars.

The orthodontic appliances used can vary and with the studies we can see that the most

common method of traction is surgical exposure of the impacted maxillary canine and

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

use of orthodontic devices with light forces to move the teeth into the correct position,
as reported in several studies.>®3! All the studies agree that the anchorage should be
heavy such as an ATP that was used in the study by Silva et al'® or an acrylic button with
hooks in the studies by Arriola et al”*® and Rodriguez-Cardenas?® to mini-screws in the
study by Hervai et al?® with the objective of using the less possible force, so the canine
can be positioned in the arch avoiding secondary effects.

Arriola et al.” evaluated the dental changes and concluded that the changes in central
incisors and lateral incisors after unilateral or bilateral canines traction in sagittal and
coronal sections observed in CBCTs were not statistically significant. This also happened
in another study by Arriola et al.'® when assessing the changes in the same teeth in
sagittal and coronal sections of CBCTs after low and high complexity canines traction,
where there was no significant change in the root size of the teeth. This may be due to
the fact that in both studies the treatment used aimed not to jeopardize the integrity of

the incisor roots or the oral health of the patients.

Da Silva et al.1% found that there was a minimal effect, but no significant difference in
root length of lateral incisors and upper first premolars. This was because the results of
the study were influenced by the use of light forces in tensile mechanics. These studies
support the results found in Ucar F et al.? and Lempesi et al.?’ articles where there are
no significant differences in the root length of the incisors post-traction of canines.
However, according to the study of Heravi et al.?? there was a significant change in the
volume of root resorption of lateral incisors in the control group. This may be due to the

anchorage method used, which was a transpalatal arch and not a miniscrew, which has
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been shown to be quite stable with a success rate over 80% and with fewer adverse

effects on adjacent teeth like it’s shown in the study of Hu et al.?®

Regarding the changes in alveolar bone, according to the study by Arriola et al.” in
central and lateral incisors in coronal and sagittal sections of CBCTs after unilateral and
bilateral canines traction, there were no statistically significant changes in the resorption
of the alveolar area. In another study by Arriola et al.*® they didn’t find significant
changes in the alveolar bone after low and high complexity canines traction. Silva et al.*°
concluded that there was a minimal effect on the alveolar bone assessed at the palatal
and vestibular levels, but without significant differences in lateral incisors and first
premolars. Likewise, in the study by Rodriguez-Cérdenas et al.®, the authors found that
the changes in alveolar bone at the premolar level in thickness, width and height were

not significant.

In the evaluation of dental changes, these studies don’t show severe changes in the
alveolar bone, which may occur because if adequate traction mechanics are used and
the necessary considerations are taken into account, as indicated in the study by Hu et
al.?® and Consolaro®, the relationship of the tissues, remodeling and their

reconstruction are established as the tooth moves.

The only study that evaluated differentiation by sex was that of Arriola et al.’® where
they found that males had greater RR than females, specifically in upper central incisors
(UCl). This study aimed to show the dental change between men and women, which is
considered important since very few studies tend to do so. However, recent studies like

Tieu et al.?° conclude that sex doesn’t influence in incisors root resorption and the result
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obtained in the study should be taken into consideration. In addition, there should be a

comparison between larger samples.

On the other hand, all the studies evaluated the traction of impacted canines in males
and females, only the study by Heravi et al?® assessed only females, to give greater
standard to the sample, to have less bias and demonstrate which device is better for
anchorage when tractioning canines.

Regarding ages, the study by Aquino et al3® suggests that it is more appropriate for a
diagnosis to be made early while children are in their growth stage. In the studies, ages
ranged from 11-28 years, with the study by Silva et al*® (11a.8m-14a.2m) evaluating a
younger population and Arriola et al’ (20.67+8.75 years) a more adult one.

While early diagnosis is important, sometimes this is not possible as not many parents
of young patients are aware of this and so patients present at ages 18 years and older
for treatment. However, despite the age range in treatment, the outcome is similar as
there are no statistically significant alveolar or dental changes in adjacent teeth post
orthodontic extraction as corroborated in their study by Kocyigit S et al3* where they
evaluated an age range between 13 and 42 years and found no correlation between age
and treatment outcome.

The limitations of this study were the lack of evaluation of the quality of the studies since
it’s not a systematic review and the consideration of only four databases which are the
most important. What is recommended from this research is that although the changes
are minimal or not significant at the dental and alveolar level, they should be taken into

consideration when performing traction treatment of impacted maxillary canines.
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In conclusion, dental and alveolar changes in adjacent teeth were minimal after traction
of impacted maxillary canines, but they were not significant. The only study that
evaluated dental and alveolar changes according to sex was in Peru and it was found

that males had greater root resorption than females, specifically in the upper central

incisors.
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6. TABLES AND FIGURES

Table 1. Search strategy for descriptors from the different databases.

PUBMED (06 /12/2022)
n= 29
(changes OR effect OR response) AND (root OR periodontal OR alveolar) AND ("adjacent teeth" OR lateral OR incisors) AND
("impacted canines" OR "impacted maxillary canines") AND ("orthodontic treatment" OR "orthodontic traction")
Scopus (06 /12/2022)
n=29
( ( changes OR effect OR response ) AND (root OR periodontal OR alveolar ) AND ( "adjacent teeth" OR lateral OR
incisors ) AND ( "impacted canines" OR "impacted maxillary canines" ) AND ( "orthodontic treatment" OR "orthodontic
traction"))
ScienceDirect (06 /12/2022)
n=11
((changes OR effect) AND (root OR periodontal OR alveolar) AND ("impacted canines" OR "impacted maxillary canines")
AND ("orthodontic treatment" OR "orthodontic traction")
Embase (06 /12/2022)
n=16
(changes OR effect OR 'response'/exp OR response) AND ('root'/exp OR root OR periodontal OR alveolar) AND (‘adjacent
teeth' OR lateral OR 'incisors'/exp OR incisors) AND (‘impacted canines' OR 'impacted maxillary canines') AND (‘orthodontic
treatment'/exp OR 'orthodontic treatment' OR 'orthodontic traction')
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Figure 1 PRISMA flowchart of the literature review
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Table 2. Information table.

CHANGES IN ADYACENT TEETH POST-TRACTION

7
DENTAL LEVEL Author 1: Arriola et al

16
Author 2: Arriola et al

10
Author 3: Da Silva y cols

23
Author 4: Heravi y cols
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Sagital section CBCT:
RR: UCI: p=0.731 ULL: p
=0.964

Sagital section CBCT:

RR in mm: left ULI: p=0.348,
right ULI: p=0.070, left UCI:
p=0.865, right UCI: p=0.402

Coronal section CBCT:
RR: UCI: p =0.454 ULI:

p =0.355

Coronal section CBCT:

RR in mm: left ULI:
p=0.179, right ULI:
p=0.566, left UCI:
p=0.902, right UCI:
p=0.023*

RL: LI: p=0.095, PM-B: p=0.083, PM-P: p=0.322

C.G: RR: p = 0.001*
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CHANGES IN ADYACENT TEETH POST-TRACTION

ALVEOLAR LEVEL Author 1: Arriola et al7 Sagital section CBCT: Coronal section CBCT:
AR: ICS: p =0.858 ILS: p = 0.791 AR:ICS: p=0.532 ILS: p
=0.205
Author 2: Arriola et a|16 Sagital section CBCT: Coronal section CBCT:

AR en mmZ: left ULI: p=0.955, right AR en mm2 left ULL:

ULIl: p=0.100, left UCI: p=0.499, right = p=0.083, right ULI:

UCl: p=0.314 0.237, left UCI: 0.973,
right UCI: 0.149

BABL: LI: p=0.166, PM: p=0.981
PABL: LI: p=0.280, PM: p=0.135

10
Author 3: Da Silva y cols

Author 4: Rodriguez-Cardenas y AC (mmz): 1.84 +8.10 (p = 0.897)

9
cols AC (mm’): 1.35 + 9.97 (p = 0.897)

X Author 1: Arriola et al P<0.05*

* P<0.05: statistically significant value
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Author(s) Study design Sample Intervention Teeth Measurement Results
(country, evaluated variables
year)
Arriola et al. Retrospective, 30 Patients IMCT: fixed 90 teeth: Influence of IMC Sagital section Coronal section The complexity of IMC
(Peru, 2018) longitudinal (11 M, 19 F). appliance + rigid UCI(n=45), SLI traction complexity orthodontic traction is not a
Age (years): temporary (n=45) on the RR of RR on LC(mm): RR on LC(mm): UCI risk factor for a great RR of
18,2+7,3. anchorage placed adjacent incisors UCI 1.45£1.18, ILS 1.55+1.05, ULI maxillary incisors in the area.
on 1st permanent 1.27+1.09 1.58+1.03
molars with rigid
acrylic button on
palate
Complexity index: RR on UCl and ULI RR on HC (mm): AR on HC(mm?) : UCI
Low complexity according to sex UCI 1.56£1.03, ULI 3.47 £3.41, ULl 3.26
(n=20 tegth), high 1.28+0.95 +2.37 Males had higher RR
complexity (n=25 specifically in UCI than female
teeth) .
RA on LC (mm?) : RR on HC(mm): UCI patients. (p<0.05).
UCI 3.62 +3.14, 1.32+1.02, ULI
ULI 2.93 £3.09 1.28+1.13
RA on HC (mm?): RA on HC(mm2): UCI
UCI 3.44 £3.18, 4.08 £3.09, ULI 2.45
ULI 3.15 +2.52 +1.85
Arriola et al. Retrospective, 45IMC (11 M, IMCT: fixed 45 IMC: Site of Transverse widths at  Sagital section Coronal section The UL RR of unilateral vs.
(Perd,2019) before-and- 19 F). Age: appliance + heavy impactation: maxillary premolars bilateral impacted canine was
after, 18.83+7.75 anchorage with Niti  palatal (n=20), level RR on unilateral RR on unilateral (mm): similar.
observational closed springs vestibular (mm): Left ULI: Left ULI: 1.18+ 0.90,
design (n=25). 1.19+ 1.06, right right ULI: 1.35+ 0.99,
Impactation ULI: 1.39+ 1.16, left UCI: 1.37 £1.03,
types: left UCI: 1.53 + right UCI: 1.88 +1.17
Unilateral 0.84, right UCI:
cases (n=15), 1.54 +1.15
bilateral cases
(n=15) IMC cases: RR on RR on bilateral(mm):
unilateral vs bilateral(mm): left Left ULI: 1.71+ 1.19,
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bilateral, buccal vs
palatal and affected
vs unaffected site.

ULI: 1.55 £ 1.00,
right ULI: 0.73 +
0.70, left UCI: 1.47
+1.05, right UCI:
1.22+0.88

right ULI: 1.13 + 1.08,
left UCI: 1.33 + 1.01,
right UCI: 1.01 + 0.75
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RA on unilateral
(mm?): left ULI:
3.43 £ 3.29, right
ULI: 3.40 £3.42,
left UCI: 4.13
3.14, right UCI:
3.54 +3.09

RA on bilateral
(mm?): left ULI:
3.37 £ 2.36, right
ULl: 1.71 £ 1.74,
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RA on unilateral (mm?):
left ULI: 1.83 + 1.84,
right ULI: 3.43 £ 3.27,
left UCI: 3.15 £ 3.76,
right UCI: 4.79 + 3.82

RA on bilateral (mm?):
left ULI: 3.07 + 1.93,
right ULI: 2.22 £ 2.05,
left UCI: 3.19 + 2.65,

The amount and area of RR
regardless of group were less
than 2 mm and 5 mm2,
respectively.

left UCI: 3.3 ¢ right UCI: 2.99 £ 2.73
3.04, right UCI:
2.49+2.49
Silva et al Retrospective, 16 patients (9  IMCT: TPA Group I: Root length and Group | (IMC) Group I (CL) There was minimal effect, but
(Brasil, 2017)  observational M, 7 F) with Teeth on the alveolar bone level no significant difference in
unilateral IMC. side of RL: LI: 13.01 +1.58mm, PM-B: RL: LI: 13.57 +2.16mm, root length.
Mean age: impacted 13.77 £ 1.62mm, PM-P: 13.65 PM-B: 14.41 + 1.77mm,
11y.8m- canines. +1.57mm PM-P: 14.05 +1.85mm
14y.2m. Mean Group II:
age at end of contralateral
treatment: teeth BABL: IL: 9.38 £2.97 (ns), PM: 9.03  BABL: LI: 10.30
14y.2mand +3.95 (ns) £2.21mm, PM: 9.06
mean post- +4.11mm
treatment Compare impacted There was minimal effect, but
time: 5y.11m. site vs. contralateral no significant difference in
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teeth

PABL: IL: 11.15 £1.29mm, PM:
10.86 +2.02mm

PABL: LI: 11.54
+1.99mm, PM: 10.14
+2.77mm

vestibular and palatal alveolar
bone level.
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Heravi et al. Non- 19 MCIP (E.G), IMCT: Experimental E.G:19 MCIP  Volume of RR in E.G C.G p There were RR in volume in
(Iran, 2016) randomized, 15 MCIP group (E.G): TADs. canines and lateral lateral teeth in G.C, where
controlled (C.G). Mean Control group (C.G): incisors on MCIP V-RR: LI: 1.5211 +0.88833 mm? V-RR: LI: 5.9060 +3.10025 mm? p= they didn’t use TADs (p
clinical trial, age:15.6+2.1 TPA con TAD'S 0.001* <0.001)
parallel design.
C.G: 15 MCIP  Volume of RRin
canines and lateral
incisors on IMCT P-RR: LI: 0.0057 +0.00343 % P-RR: LI: 0.0222 +0.01160 %
without TAD'S
Rodriguez- Retrospective, 25 patients IMCT: rigid Bucal canines:  To compare root Coronal section Sagital section Root and alveolar bone changes
Cardenas et observational  (11F, 14M). 50 anchorage including 15 and alveolar produced by orthodontic traction were
al (Peru,2019) CBCTs (25 palatal acrylic changes in first PM Bucal TL: 0.21£1.00 TL: 0.71£0.98 not significant between groups.
before and 25  button welded on adjacent to
after traction). first molar bands orthodontic traction AC (mm?): 1.84 £ The changes in alveolar bone between
and 0.028" multiple of buccal vs. palatal 8.10 the buccal and palatal IMC groups
hooks at palatal, Palz?tal impacted maxillary ranged from 0.13 mmy 1.69 mm
occlusal and cannesi2l - canines. Palatal TL: 0.81+1.56 TL: 0.80+1.12

vestibular level

AC (mm?): 1.35
9.97

Root changes were less than 1 mm
(length) and 2.51 mm? (area).

M: males, F: females, HC: high complexity, LC: low complexity, RA: resorption area, UCI: upper central incisor, ULI: upper lateral incisor, RR: root
resorption, RA: root area, IMC: impacted maxillary canines, IMCT: impacted maxillary canines traction, PM: first upper premolar,, CL:
contralateral, PM-B: premolar at buccal level, LR: root length, PM-P: premolar at palatal level, BABL: buccal alveolar bone level, PABL: palatal
alveolar bone level, ns: not significant, G. E: experimental group, G.C: control group, V-RR: volume of root resorption, P-RR: percentage of root
resorption, CMIP: maxillary canines impacted palatally, TADs: temporary anchorage devices, TL: total length, AC: area of change, CBCTs: cone
beam computed tomography. LI: lateral incisor
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I.  ARTICULO ENVIADO A PUBLICAR (VERSION EN ESPANOL)

1. INTRODUCCION

En ortodoncia, el tratamiento de los caninos impactados se realiza mediante la traccion
ortoddncica. Estos caninos, son los segundos dientes mas comunes de sufrir impactacién y
producen diferentes alteraciones en los tejidos circundantes; ademas son doblemente mas
comunes en mujeres que en hombres. 1™ La tracciéon de caninos es un tratamiento complejo
gue puede tener consecuencias en el hueso alveolar y en las raices de los dientes involucrados
o0 en los dientes adyacentes. 8 Un efecto secundario a nivel dental es la reabsorcién radicular
(RR). Esto es observado principalmente en los incisivos y primeros premolares superiores. Junto
con ello, a nivel periodontal se da la pérdida de hueso alveolar alrededor del canino y los dientes

adyacentes. °!

Las evaluaciones de la longitud, drea y volumen han sido informadas por solo unos pocos
autores que utilizan la tomografia computarizada cone beam (CBCT).***3 El uso de CBCTs ha
demostrado que hasta el 70% de los caninos maxilares impactados causan reabsorcion al
menos de un diente adyacente hasta en 60.2%.'>1” En casos de traccidon de caninos maxilares,
la mayoria de estudios se han centrado en evaluar los caninos; pero las piezas adyacentes
también tienen importancia, ya que en un tratamiento de ortodoncia estas piezas son
desplazadas para que el canino ingrese en el arco y todos los dientes alcancen una correcta

posicion. 23

Da Silva y cols.*® evaluaron los efectos a largo plazo de la traccion ortoddncica en los caninos

impactados y dientes adyacentes y encontraron que no hubo diferencias estadisticamente
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significativas en longitud radicular y niveles de hueso bucal y palatino de caninos y dientes
adyacentes. Ademas Arriola-Guillén y cols.'? tuvieron como objetivo evaluar la RR en incisivos
maxilares luego de la traccién ortoddncica de caninos bicorticales impactados y observaron que
hubo RR sobretodo en la zona apical. Ellos no encontraron cambios significativos a nivel apical
y observaron que los pacientes de sexo masculino tuvieron mayor RR que las de sexo

femenino.?

Sélo algunos estudios han evaluado los cambios tanto a nivel dental o periodontal en dientes
adyacentes post-traccion de caninos maxilares. Arriola -Guillén y cols.”*®, Da Silva y cols.t,
Rodriguez-Cardenas?® y cols. y Heravi y cols.?®> han encontrado diferencias como reabsorcion
radicular y cambios en el hueso alveolar en algunas piezas como los incisivos laterales y
primeros premolares superiores. Para poder predecir los cambios a nivel dental y periodontal,
es necesario estudiarlos luego de la traccion de caninos makxilares en los incisivos centrales,
incisivos laterales y primeras premolares superiores. Por todo lo expuesto, el propdsito de este
estudio fue determinar los cambios a nivel dental y periodontal en los dientes adyacentes post-

traccion ortoddncica de caninos maxilares impactados.

2. MATERIALES Y METODOS

Estrategia de busqueda: La busqueda de informacion se realizé desde 06 de diciembre del
2023 el 24 de enero de 2023 en cuatro bases de datos (PubMed, Scopus, ScienceDirect y
Embase). Los términos de busqueda fueron: (changes OR effect OR response) AND (root OR
periodontal OR alveolar) AND ("adjacent teeth"” OR lateral OR incisors) AND ("impacted

canines" OR "impacted
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maxillary canines") AND ("orthodontic treatment" OR "orthodontic traction"). El gestor de

citas RefWorks se utilizé para evitar duplicados (Tabla 1).

Criterios de seleccion: Los articulos incluidos fueron ensayos clinicos, estudios longitudinales
o comparativos de pacientes que fueron sometidos a tratamiento de traccién ortoddncica de
por lo menos un canino maxilar impactado. Los articulos debian contar con una muestra
minima de 15 pacientes con simetria facial y sin patologias éseas, con al menos 6 meses de
tratamiento, donde muestren cambios a nivel dental y alveolar de por lo menos algun diente
adyacente al canino (incisivo central, incisivo lateral, primer premolar superior) vistas en
tomografias computarizadas cone beam (CBCT). Dentro de los criterios de exclusién se
consideraron revisiones de literatura, revisiones sistematicas, reporte de caso (s), estudio

piloto, estudios in vitro, estudios transversales y estudios sin texto completo.

Extraccion de datos: Dos investigadores (ACZM y PJCP) se calibraron para seleccionar los
estudios de acuerdo a los criterios de seleccidn (revision de 10 articulos). Los resultados de
busqueda fueron enviados a Refworks. La revisora (ACZM) evalud los datos de los estudios
utilizando los criterios PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) (Figura 1). En caso de dudas sobre la inclusién de algun articulo, se revisé a texto
completo y se discutié y decidié en consenso entre ambas revisoras. La informacidn extraida
de los articulos fueron el autor, pais, afio de publicacidn, disefio de estudio, muestra (sexo y
edad), intervencidn (tipo de aparatologia usada), dientes adyacentes evaluados, variables de
medicion (reabsorcion radicular y alveolar por cortes tomograficos, tipo de diente o pared
dental), resultados de datos descriptivos e inferenciales sobre RR (mm), area de reabsorcién

(AR, en medidas lineales en mm, drea en mm? y volumen en mm3). En caso de dudas se
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resolvié mediante consulta y discusion con un segundo autor (PJPC). Las caracteristicas de los
articulos seleccionados se colocaron en la tabla de extraccidon de datos en la Tabla 2. La calidad

metodoldgica de estos estudios fueron analizados con PRISMA checklist.

3. RESULTADOS

Se identificaron 85 articulos en las bases de datos de Pubmed (n= 29), Scopus (n=29), Science
Direct (n= 11) y Embase (n= 16). Se eliminaron 41 articulos con el gestor de citas Refworks,
obteniéndose 44 articulos. De estos se eliminaron por titulo o resumen 9 articulos de los cudles
fueron: estudio piloto (n= 1), estudio in vitro (n= 1), revisiones sistematicas (n= 2), reporte de
casos (n= 4), revision de literatura (n= 1) y no responder a la pregunta de interés (n= 27). De
estos articulos, fueron elegibles a texto completo (n= 8) y excluidos por no tener full-text (n=

3). Finalmente se obtuvo una seleccidn de 5 articulos. (Figura 1)

Todos los estudios seleccionados fueron publicados entre los afios 2016-2020, 4 de ellos
fueron de disefio retrospectivo, longitudinales, observacionales, comparativos y uno fue un
ensayo clinico controlado no aleatorizado donde evaluaron como minimo a 16 pacientes con
aparatologia fija y dispositivos para la traccidon de caninos maxilares impactados. Evaluaron
los cambios a nivel radicular (reabsorcidon radicular) en mm, mm?3 y porcentaje (%), mientras

que a nivel alveolar en mm?2y mm?3.

Todos los estudios fueron aplicados a poblaciones especificas en Brasil® (n=16), Pery 71626
(n=30, n=45, n=25) e Irdn?3 (n=34). En un estudio de Perd’ hubo 11 varones y 19 mujeres
evaluados, las edades de los pacientes variaron entre 20.67+8.75 con caninos unilaterales

impactados y 16.8+6.41 con caninos maxilares bilaterales. En el otro estudio de Peri?®
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también hubo la misma cantidad de hombres y mujeres con un rango de edad de 18.2+7.3. En
el dltimo estudio de Perd, de Rodriguez-Cardenas et al?® evaluaron a 11 mujeres y 14 varones.
Por otro lado en el estudio de Brasil'° tuvieron 9 pacientes varones y 7 mujeres con una edad
media al inicio de tratamiento de 11a.8m vy al finalizar el tratamiento 14a.2m vy en el estudio
de Irdn? los pacientes tenian una edad media de 15.6 + 2.1 con 26 pacientes sélo de sexo

femenino.

La aparatologia ortoddntica luego del alineado, nivelado y ganancia de espacio suficiente para
ingreso del canino con brackets utilizada en los estudios de Per”®2¢ para realizar la traccién
fue un botdn acrilico en palatino con bandas en primeros molares permanentes y un arco de
alambre en superficies palatinas de acero inoxidable (SS) de 1.1mm o 1.2 mm con multiples
ganchos en vestibular proximal a los molares y premolares y distales a los incisivos laterales.
Este anclaje provisional rigido se cementd 4 semanas antes de la intervencion quirudrgica y con
las extensiones de los ganchos se utilizaron resortes Niti con 100 o0 150 g de fuerza para realizar

la traccion, los cuales se activaron de 4 a 5 mm cada 4 a 8 semanas.

En el estudio de Brasil'? se utilizé una mecanica de arcos segmentados con TMA 0.019x0.025
con fuerzas constantes de 60g y un arco transpalatino (ATP) como anclaje. Por ultimo en el
estudio de Irdn?3 el grupo experimental utilizé 2 minitornillos de 1.4 mm de didmetroy 8 mm
de largo (Jeil, Seoul, South Korea) en el paladar entre el ler y 2do premolar y entre el 2do
premolary 1ra molar. Luego de 10 dias se colocd un bracket en el canino con un cantilever de
TMA 0.017x0.025 con 50g de fuerza. Mientras que el grupo control usé un ATP con un

cantilever de SS 0.016x0.022 con un overlay de Niti para guiar al canino.
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Con respecto a la duracién de la traccion, el Unico estudio que lo reporté fue el de Arriola-

Guillén” con 6.13 + 1.76 meses en caninos unilaterales y 9.53 + 1.31 en caninos bilaterales.

Los cambios a nivel dental de incisivos laterales producto de la tracciéon de ortodoncia en
caninos oscilaron entre 1,19 + 1.06 mm (p=0,348), 1,39 + 1,16 mm (p=0,070) en caninos
unilaterales y 1,55 + 1,00 mm (p=0,348), 0,73 £ 0,70 mm (p=0,070), en bilaterales en CBCT
corte sagital. En corte coronal de CBCT fue de 1,18 + 0,90 mm (p=0,179), 1,35 + 0,99 mm
(p=0,566) en caninos unilaterales y 1,71 + 1,19 mm (p=0,179), 1,13 + 1,08 mm (p=0,566) en
caninos bilaterales de pacientes de Perd’. En otro estudio de Peri*® en CBCT corte sagital fue
de 1,27 £ 1,09 mm (p=0,964) junto a caninos de baja complejidad y 1,28 + 0,95 mm (p=0,964)
de alta complejidad. Mientras que en CBCT corte coronal fue de 1,58 + 1,03 mm (p=0,355)
junto a caninos de baja complejidad y 1,28 + 1,13 mm (p=0,355) de alta complejidad. El
volumen del cambio dental fue analizado por solo un estudio en ILS de Irdn?3 donde evaluaron
el volumen de reabsorcion en mm3 que fue de 1,5211 + 0,88833 (p=0,000*) y a nivel

porcentual fue de 0,0057 + 0,00343 % (p=0,000%).

Con respecto a los incisivos centrales en pacientes de Pert” en CBCT corte sagital hubo una
reabsorcion radicular 1,53 + 0,84 mm (p=0,865), 1,54 + 1,15 mm (p=0,402) en caninos
unilaterales de ambos ladosy 1,47 + 1,05 mm (p=0,865), 1,22 + 0,88 mm (p=0,402) en caninos
bilaterales de lado izquierdo y derecho. Mientras que en CBCT corte coronal hubo una
reabsorcién radicular 1,37 + 1,03 mm (p=0,902), 1,88 + 1,17 mm (p=0,023*) en caninos
unilaterales y 1,33 + 1,01 mm (p=0,902), 1,01 + 0,75 mm (p=0,023*) en caninos bilaterales
tanto del lado izquierdo y derecho. En el otro estudio de Per(® en corte sagital en traccion

de caninos de baja complejidad hubo una RRde 1,45 + 1,18 mm (p=0,731) y corte coronal 1,55
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+ 1,05 mm (p=0,454). Mientras que en los de alta complejidad fue 1,56 + 1,03 mm (p=0,731)

y 1,32+ 1,02 mm (p=0,454).

Con respecto a los 1ros premolares en el estudio de Brasil'® hubo una RR a nivel bucal 13,77 +
1,62 mm (p=0,083) y a nivel palatino 13,65 + 1,57 mm (p=0,322). Mientras que en el estudio
de Perti?® en CBCT corte coronal hubo un cambio a nivel bucal en mm de 0,21 + 1,00 (p=0,288)
y a nivel palatino 0,81 + 1,56 (p=0,288), a nivel sagital fue de 0,71 + 0,98 (p=0,836) a nivel bucal

y a nivel palatino fue 0,80 + 1,12 (p=0,836).

Los cambios a nivel alveolar en incisivos laterales debido a la traccion de caninos maxilares en
el estudio de Brasil'® fue de 9,38 + 2,97 mm (p=0,166) y 11,15 + 1,29 mm (p=0,280). En el
estudio de Peru’ oscilaron entre 3,43 + 3,29 mm (p=0,955), 3,40 + 3,42 mm (p=0,100) en
caninos unilaterales y 3,37 + 2,36 mm (p=0,955), 1,71 + 1,74 mm (p=0,100) en bilaterales en
CBCT corte sagital mientras que en corte coronal de CBCT fue de 1,83 + 1,84 mm (p=0,083),
3,43 + 3,27 mm (p=0,237) en caninos unilaterales y 3,07 + 1,93 mm (p=0,083), 2,22 + 2,05 mm
(p=0,237) en caninos bilaterales de pacientes de Perd’. En otro estudio de Peri'® en CBCT
corte sagital fue de 2,93 + 3,09 mm (p=0,791) junto a caninos de baja complejidad y 3,15 +
2,52 mm (p=0,791) de alta complejidad. Mientras que en CBCT corte coronal fue de 3,26 *
2,37 mm (p=0,205) junto a caninos de baja complejidad y 2,45 + 1,85 mm (p=0,205) de alta

complejidad.

En relacién a los incisivos centrales en CBCT corte sagital hubo una reabsorcién del area 4,13
+ 3,14 mm? (p=0,499), 3,54 + 3,09 mm? (p=0,314) en caninos unilaterales de ambos lados y

3,36 + 3,04 mm? (p=0,499), 2,49 + 2,49 mm? (p=0,314) en caninos bilaterales de lado izquierdo
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y derecho. Mientras que en CBCT corte coronal hubo una reabsorcidn del area 3,15 + 3,76
mm? (p=0,973), 4,79 * 3,82 mm? (p=0,149) en caninos unilaterales y 3,19 + 2,65 mm?
(p=0,973), 2,99 + 2,73 mm? (p=0,149) en caninos bilaterales tanto del lado izquierdo y derecho
en pacientes de Per(’. En el otro estudio de Peri*® en corte sagital en traccidon de caninos de
baja complejidad hubo una reabsorcién de 3,62 + 3,14 mm? (p=0,858) y corte coronal 3,47 +
3,41 mm? (p=0,532). Mientras que en los de alta complejidad fue 3,44 + 3,18 mm? (p=0,858)

y 4,08 + 3,09 mm? (p=0,532).

Por ultimo, en la zona bucal de los 1ros premolares del estudio de Brasil'® hubo una
reabsorcion alveolar de 9,03 + 3,95 mm (p=0,981). Mientras que en el estudio de Pert?® en
CBCT corte coronal hubo un cambio a nivel bucal en mm? de 1,84 + 8,10 (p=0,897) y a nivel

palatino 1,35 + 9,97 (p=0,897).

4. DISCUSION

La traccidén de caninos en el tratamiento de ortodoncia involucra cambios a nivel dental y
periodontal no sélo en los dientes traccionados, sino en los dientes adyacentes. Los dientes

que se ven comprometidos son los incisivos centrales, laterales y primeras premolares.

La aparatologia ortoddntica usada puede variar y con los estudios nos podemos dar cuenta
qgue el método mas comun de traccidon es la exposicion quirdrgica del canino maxilar
impactado y uso de accesorios ortoddnticos con fuerzas ligeras para mover los dientes a la
posicidn correcta, asi como lo reportan varios estudios.>®3! Todos los estudios concuerdan
que el anclaje debe ser pesado como un ATP que fue usado en el estudio de Silva et al'® o un

botén de acrilico con ganchos de los estudios de Arriola et al”"1® y Rodriguez-Cardenas?® hasta
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los minitornillos del estudio de Hervai et al?® con el objetivo de que con la menor fuerza

posible, se pueda posicionar el canino en el arco para evitar los efectos adversos.

Arriolay cols’ evaluaron los cambios a nivel dental y concluyeron que los cambios en incisivos
centrales e incisivos laterales post-traccidon de caninos unilaterales o bilaterales en cortes
sagitales y coronales observados en las CBCTs no fueron estadisticamente significativos. Esto
también sucedid en otro estudio de Arriola y cols'® al evaluar los cambios en los mismos
dientes en cortes sagitales y coronales de CBCTs post-traccidon de caninos de baja y alta
complejidad, donde no hubo un cambio significativo en el tamafio radicular de los dientes. Y
esto se puede deber a que en ambos estudios el tratamiento usado tuvo como objetivo no

poner en peligro la integridad de las raices de los incisivos ni la salud bucal de los pacientes.

Da Silva y cols® encontraron que hubo un efecto minimo, pero sin diferencias significativas en
longitud radicular de incisivos laterales y primeras premolares superiores. Esto sucedié debido
a que los resultados del estudio se ven influenciados en el uso de fuerzas ligeras en mecanicas
de traccidn. Estos estudios soportan a los resultados encontrados en los hallazgos de Ucar Fy
cols? y Lempesi y cols?’” donde no hay diferencias significativas en la longitud radicular de los
incisivos post-traccidn de caninos. Sin embargo, de acuerdo al estudio de Heravi y cols?® hubo
un cambio significativo en el volumen de la reabsorcidn radicular de incisivos laterales en el
grupo control. El cual se puede deber al método de anclaje utilizado que fue un arco
transpalatino y no un minitornillo que ha demostrado ser bastante estable con una tasa de
éxito superior al 80% y con menos efectos adversos en los dientes adyacentes como en el

estudio de Hu y cols?®.

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

Con respecto a los cambios en el hueso alveolar, segun el estudio de Arriola et al” en incisivos
centrales y laterales en cortes coronal y sagital de CBCTs post-traccién de caninos unilaterales
y bilaterales no hubieron cambios estadisticamente significativos en la reabsorcidn del area
alveolar. En otro estudio de Arriola y cols.'® tampoco se encontraron cambios significativos en
el hueso alveolar post-traccion de caninos de baja y alta complejidad. Silva y cols.?®
concluyeron que hubo un efecto minimo en el cambio del hueso alveolar analizado a nivel
palatino y vestibular, pero sin diferencias significativas en incisivos laterales y primeras
premolares. Asimismo, en el estudio de Rodriguez-Cardenas y cols®, los autores encontraron
que los cambios en hueso alveolar a nivel de premolares en grosor, ancho y altura no fueron
significativos. Al igual que en la evaluacion de los cambios a nivel dental, estos estudios no
muestran cambios severos en el hueso alveolar lo cual puede suceder porque si se utilizan
mecanicas de traccién adecuadas y se tienen las consideraciones necesarias como indica el

estudio de Hu y cols.? y de Consolaro®, la relacién de los tejidos, la remodelacion y su

reconstruccién se establecen a medida que el diente se mueve.

El Unico estudio que evalud la diferenciacidon por sexo fue el de Arriola y cols.'®, donde
encontraron que los varones tuvieron mayor RR que las mujeres, especificamente en incisivos
centrales superiores (ICS). Este estudio quiso dar a conocer el cambio dental entre hombresy
mujeres lo cual se considera de importancia ya que muy pocos estudios suelen hacerlo. Sin
embargo, en estudios recientes como el de Tieu y cols.?® se concluye que el sexo no influencia
en la reabsorcién radicular de incisivos y sélo se debe tener en consideracién el resultado

obtenido en el estudio y realizarse la comparacién en muestras mdas amplias.
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Por otro lado, todos los estudios evaluaron la traccion de caninos impactados en hombres y
mujeres, sélo el estudio de Heravi y cols?® evalud Unicamente mujeres, para dar mayor
uniformidad a la muestra, tener menor sesgo y demostrar que dispositivo es mejor para el

anclaje al traccionar caninos.

Con respecto a las edades, el estudio de Aquino et al* sugiere que es méas apropiado que un
diagndstico sea temprano mientras que los nifios estan en su etapa de crecimiento. En los
estudios las edades variaron entre 11-28 afios, donde los que evaluaron una poblacién mas
joven fue el estudio de Silva et al® (11a.8m-14a.2m) y mas adulta la de Arriola et al’

(20.6748.75 afos).

Si bien es importante un diagndstico temprano, a veces esto no es posible ya que no muchos
padres de los pacientes jévenes son conscientes de esto y por ello los pacientes se presentan
a edades de 18 afios a mas a recibir un tratamiento. Sin embargo, a pesar del rango de edad
en el tratamiento, el resultado es similar ya que no hay cambios estadisticamente
significativos a nivel alveolar o dental en los dientes adyacentes post-traccion ortoddntica asi
como corrobora en su estudio Kocyigit S et al*! donde evaluaron un rango de edad entre 13y

42 afios y no encontraron una correlacién entre la edad y resultados en el tratamiento.

Por ultimo, las limitaciones de este estudio fueron la falta de evaluacion de la calidad de los
estudios puesto que no es una revisidn sistematica y la consideracién de sélo cuatro bases de
datos que son las principales. Lo que se recomienda a partir de esta investigacion es que si

bien los cambios son minimos o no son significativos a nivel dental y alveolar, estos deben ser
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tenidos en consideracion cuando realizamos el tratamiento de traccién de caninos maxilares

impactados.

En conclusién, los cambios dentales y alveolares en los dientes adyacentes fueron minimos
después de la traccidon de los caninos maxilares impactados, pero no fueron significativos. El
Unico estudio que evalud los cambios dentarios y alveolares segun el sexo fue en Peru y se
encontré que los varones tenian mayor reabsorcidn radicular que las mujeres,

especificamente en los incisivos centrales superiores.
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6. TABLAS Y FIGURAS

Tabla 1. Estrategia de busqueda de descriptores de las diferentes bases de datos.

PUBMED (06 /12/2022)
n= 29
(changes OR effect OR response) AND (root OR periodontal OR alveolar) AND ("adjacent teeth" OR lateral OR incisors) AND
("impacted canines" OR "impacted maxillary canines") AND ("orthodontic treatment" OR "orthodontic traction")
Scopus (06 /12/2022)
n=29
( ( changes OR effect OR response ) AND (root OR periodontal OR alveolar) AND ( "adjacent teeth" OR lateral OR
incisors ) AND ( "impacted canines" OR "impacted maxillary canines" ) AND ( "orthodontic treatment" OR "orthodontic
traction"))
ScienceDirect (06 /12/2022)
n=11
((changes OR effect) AND (root OR periodontal OR alveolar) AND ("impacted canines" OR "impacted maxillary canines")
AND ("orthodontic treatment" OR "orthodontic traction")
Embase (06 /12/2022)
n=16
(changes OR effect OR 'response'/exp OR response) AND ('root'/exp OR root OR periodontal OR alveolar) AND (‘adjacent
teeth' OR lateral OR 'incisors'/exp OR incisors) AND ('impacted canines' OR 'impacted maxillary canines') AND (‘orthodontic
treatment'/exp OR 'orthodontic treatment' OR 'orthodontic traction')
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Identificacion

Elegibilidad

I

Inclusién

[

Numero de articulos identificados
en la basqueda (n=85)

Pubmed (n=29)

Scopus (n=29)

ScienceDirect (n=11)

Embase (n= 16)

|

Duplicados eliminados con

Articulos a texto completo
(n=8)

Seleccidn final
(n=5)

/Excluidos por titulo o resumen (n:36):\
Estudio piloto (n=1)
Articulos no duplicados Estudios in vitro (n=1)
revisados Revisiones sistemdticas (n=2)
(n =44) Reporte de casos (n=4)
Revision de literatura (n=1)
No responde a pregunta de interés

RefWorks (n=41)
\. y,

\(n=27) /
4 )

Excluidos por:
No full-text (n=3)

- J

Figura 1 Diagrama de flujo PRISMA de la revisiéon de la literatura
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Tabla 2. Tabla de extraccion de informacion.
TABLA RESUMEN DE LOS RESULTADOS

CAMBIOS EN DIENTES ADYACENTES POST-TRACCION DE CANINOS

A NIVEL DENTAL Autor 1: Arriola et al7 Corte sagital CBCT: Corte coronal CBCT:
RR: ICS: p=0.731 ILS: p =0.964 RR:ICS: p =0.454 ILS: p
=0.355
Autor 2: Arriola et a|16 Corte sagital CBCT: Corte coronal CBCT:
RR en mm: LS izq: p=0.348, RR en mm: ILS izq:
ILS der: p=0.070, ICS izq: p=0.179, ILS der:
p=0.865, ICS der: p=0.402 p=0.566, ICS izq:
p=0.902, ICS der:
p=0.023*

LR: IL: p=0.095, C: p=0.105, PM-B: p=0.083, PM-P:
p=0.322

10
Autor 3: Da Silva y cols

23 . R =
Autor 4: Heravi y cols G.C: RR: p =0.001*
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CAMBIOS EN DIENTES ADYACENTES POST-TRACCION DE CANINOS

A NIVEL ALVEOLAR

SEGUN SEXO

* P<0.05: valor estadisticamente significativo

7
Autor 1: Arriola et al

16
Autor 2: Arriola et al

10
Autor 3: Da Silva y cols

9
Autor 4: Rodriguez-Cardenas y cols

7
Autor 1: Arriola et al
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Corte sagital CBCT:
AR: ICS: p =0.858 ILS: p =0.791

Corte sagital CBCT:

2
AR en mm : ILS izq: p=0.955, ILS der:

p=0.100, ICS izq: p=0.499, ICS der:
p=0.314

BABL: IL: p=0.166, PM: p=0.981
PABL: IL: p=0.280, PM: p=0.135

AC (mm’): 1.84 £ 8.10 (p = 0.897)
AC (mm’): 1.35 + 9.97 (p = 0.897)
P<0.05%*

Corte coronal CBCT:
AR:ICS: p=0.532 ILS: p
=0.205

Corte coronal CBCT:

AR en mm2 LS izq:
p=0.083, ILS der:
0.237, ICS izg: 0.973,
ICS der: 0.149
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Autor (es) Disefio de Muestra Intervencion Dientes Variables de
o . L Resultados
(pafs, afio) estudio evaluados medicion
Heravietal.  Ensayo clinico 19 CMIP TCMI: Grupo G.E: 19CMIP  Volumen de RR en G.E G.C
(Iran, 2016)  controladono (G.E), 15 CMIP experimental caninos e incisivos
aleatorizado, (G.C). Edad (G.E): TADs. Grupo laterales en TCMI V-RR: IL: 1.5211 +0.88833  V-RR IL: 5.9060 +3.10025
disefio media: 15.6 £  control (G.C): ATP con TAD'S 3 3
mm mm Hubo RR [ dient
paralelo 21 ubo en volumen en dientes
Volumen de RR en laterales en G.C, donde no usaron TADs
G.C: 15 CMIP . .
caninos e incisivos (p <0.001)
laterales en TCMI P-RR: IL: 0.0057 +0.00343  P-RR:IL: 0.0222 +0.01160
sin TAD'S % %
Silva et al Retrospectivo, 16 pacientes TCMI: ATP Grupo [: Longitud radicular Grupo | (CMI) Grupo Il (CL)
(Brasil, 2017)  observacional (9V, 7 M) con Dientes al y nivel de hueso
cMI costado de alveolar LR: IL: 13.01 £1.58mm, LR: IL: 13.57 +2.16mm,  Hubo efecto minimo, pero sin
unilateral. canino PM-B: 13.77 £ 1.62mm, PM-B: 14.41 + 1.77mm,  diferencias significativas en longitud
Edad media: impactado. PM-P: 13.65 +1.57mm PM-P: 14.05 +1.85mm radicular.
11a.8m- Grupo Il
14a.2m. Edad dientes BABL: IL: 9.38 £2.97, PM:  BABL: IL: 10.30 +2.21mm,
media de final contralaterales 9.03 +3.95 PM: 9.06 +4.11mm
de
tratamiento: Comparar sitio
14a2my impactado vs Hubo efecto minimo, pero sin
tiempo dientes i ias sionificati i
" ateral PABL: IL: 11.15 +1.29mm,  PABL: IL: 11.54 +1,99mm, °'erencias significativas en nivel de
promedio contralaterales ) ) hueso alveolar vestibular y palatino.
post PM: 10.86 +2.02mm PM: 10.14 £2.77mm
tratamiento:
5a11m
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90 dientes: ICS

Arriola et al. Retrospectivo, 30 pacientes ~ TCMI: aparatologia (n=45), ILS Influencia de La complejidad de la traccidon ortoddntica
(Peru, 2018) longitudinal (11V,19M). fija + anclaje (n=45) complejidad de Corte sagital Corte coronal de CMI no es un factor de riesgo para una
Edad (afios): temporal rigido G.C: 15 CMIP traccion de CMl en gran RR de los incisivos maxilares del area.
18,247,3. ;:’c')?:raio enl |: dszciit'zgs"’os RR en BC(mm): ICS RR en BC(mm): ICS
permanentes con 1.45+1.18, ILS 1.55+1.05, ILS
botén acrilico 1.27+1.09 1.5841.03
rigido en palatino
Indice de RR en ICS e ILS
complejidad: Baja segun género RR en AC (mm): ICS AR en BC(mm?) : ICS
complejidad (n=20 1.56%1.03, ILS 3.47 £3.41, ILS 3.26 .
dientes), alta 1.2840.95 £2.37 tos  varones tuvieron mayor RR
complejidad (n=25 esp.ecmcamente en ICS que pacientes
dientes) AR en BC (mm?) : ICS RR en AC(mm): ICS mujeres (p<0.05).
3.62 +3.14, ILS 2.93 1.3241.02, ILS
+3.09 1.28+1.13
AR en AC(mm?): ICS AR en AC(mm?): ICS
3.44 £3.18, ILS 3.15 4.08 +3.09, ILS 2.45
+2.52 +1.85
Arriola et al. Retrospectivo, 45CMI (11V, TCMI: 45 CMI: Lugar  Anchos Corte sagital Corte coronal
(Pery,2019) disefio antesy 19 M). Edad:  aparatologia fija+ de transversales a
después, 18.8347.75 anclaje pesado con impactacién:  nivel de RR en unilateral RR en unilateral
observacional resortes cerrados  palatino premolares (mm): ILS izg: 1.19+ (mm): ILS izq: 1.18+
de Niti (n=20), maxilares 1.06, ILS der: 1.39+ 0.90, ILS der: 1.35% ) )
vestibular 1.16, ICS izq: 1.53 0.99, ICS izq: 1.37 La RR de los IS de caninos impactados
(n=25). Tipos 0.84, ICS der: 1.54 + 1.03, ICS der: 1.88 + unilaterales vs bilaterales fue similar.
de 1.15 1.17
impactacion:
Casos Casos de CMI: RR en bilateral(mm): RR en bilateral(mm):
unilaterales unilaterales vs ILS izq: 1.55 + 1.00, ILSizq: 1.71+ 1.19, ILS
(n=15), casos bilaterales, bucales ILS der: 0.73 £ 0.70, der: 1.13 £1.08, ICS
bilaterales vs palatino y sitio ICSizq: 1.47 + 1.05, izq: 1.33 £ 1.01, ICS
(n=15) afectado vs sitiono  ICS der: 1.22 + 0.88 der: 1.01+0.75

afectado

AR en unilateral
(mm?): ILS izq: 3.43 +

AR en unilateral
(mm?): ILS izq: 1.83 +

La cantidad y el 4d4rea de RR
independientemente del grupo, fueron

Tesis publicada con autorizacion del autor

No olvide citar esta tesis

3.29, ILS der: 3.40 1.84,I1LSder:3.43 £ menores de 2 mm y 5 mm?
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3.14,1CSder: 3.54 3.76,1CSder: 4.79 +
3.09 3.82
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Rodriguez- Retrospectivo, 25 pacientes TCMI: anclaje rigido  Caninos
Cardenas et observacional  (11M, 14V). 50 que incluye botén bucales: 15
al (Peru,2019) CBCTs (25 palatino acrilico
antesy 25 soldado en bandas
después de de primeros molares
traccion) y hooks multiples de )
0.028" a nivel Caninos
palatino, oclusal y palatino: 21
vestibular

Comparar cambios a
nivel radiculary
alveolar en 1°PM
adyacentes a
traccién ortoddncica
de caninos maxilares
impactados bucal vs
palatino

Corte coronal

Bucal

Palatal

LT: 0.21+1.00

AC (mm?): 1.84 +
8.10

LT: 0.81+1.56

AC (mm?): 1.35 +
9.97

Corte sagital

LT: 0.71+0.98

LT: 0.80+1.12

Los cambios en la raiz y el hueso alveolar
producidos por la traccién ortoddncica no
fueron significativos entre los grupos.

Los cambios en el hueso alveolar entre los
grupos de MIC bucal y palatal oscilaron entre
0.13 mmy 1.69 mm

Los cambios de raiz fueron menores de 1 mm
(longitud) y 2.51 mm? (area).

V: varones, M: mujeres, AC: alta complejidad, BC: baja complejidad, AR: area de reabsorcion, ICS: incisivo central superior, ILS: incisivo lateral
superior, RR: reabsorcion radicular, AR: drea radicular, CMI: caninos maxilares impactados, TCMI: traccion de caninos maxilares impactados,
1°PMS: primer premolar superior, 2°PMS: segundo premolar superior, CL: contralateral, PM-B: premolar a nivel bucal, LR: longitud radicular, PM-
P: premolar a nivel palatino, BABL: nivel de hueso alveolar bucal, PABL: nivel de hueso alveolar palatino, ns: no significativo, TO: pre tto, T1: post
tto, G.E: grupo experimental, G.C: grupo control, V-RR: volumen de reabsorcion radicular, P-RR: porcentaje de reabsorcion radicular, CMIP: caninos
maxilares impactados en palatino, TADs: dispositivos de anclaje temporal, LT: largo total, AC: drea de cambio, CBCTs: tomografias computarizadas

cone beam, IL: incisivo lateral
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7. ANEXOS

Anexo 1. Evidencia de envio a revista

Submission Confirmation for DENTAL AND PERIODONTAL CHANGES IN
ADJACENT TEETH AFTER ORTHODONTIC TRACTION OF IMPACTED MAXILLARY & -
CANINES: A LITERATURE REVIEW (2 -

5§ Traducir mensaje a; Espariol | Munca traduzca de: Inglés

ass

International Orthodontics <em@editarialmanager.com:> T AT
Para: Usted Sab 01/07/2023 2005

*This message was sent automatically. Please do not reply.”

Ref; ORTHOC-D-23-00189

Title: DENTAL AND PERIODOMNTAL CHAMNGES IN ADJACENT TEFTH AFTER ORTHODOMTIC TRACTION OF
IMPACTED MAXILLARY CANIMES: A LITERATURE REVIEVW

Joumal: International Orthodontics

Dear Dr Ana Zomilla Mattos

Thank you for submitting your manuscript for consideration for publication in International Qrthodontics. Your
subrmission was received in good order.

Tao track the status of your manuscript, please log into Editorial Manager:

Thank you for submitting your wark to this journal.
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Anexo 2. Resolucién directoral de aprobacion del proyecto de tesis.

CIENTIFICA

RESOLUCION DIRECTORAL DE ACEPTACION DEL PROYECTO DE TESIS
Y NOMBRAMIENTO DEL ASESOR

RESOLUCION DIRECTORAL DE LA CARRERA DE ESTOMATOLOGIA
N° 005- POSG-DACE-DAFCS-U. CIENTIFICA-2023

Lima, 11 de enero del 2023

VISTO:

La solicitud de el/la tesista, asesor/a y la evaluacion del Responsable de Investigacion de
la Carrera de Estomatologia y de acuerdo a la RESOLUCION DIRECTORAL No. 012-
DGIDI-CIENTIFICA-2021 sobre Normas de precisiones de exoneracion del Comité de
Etica. Se aprueba el registro N° POS-95-2022-00537 del proyecto de Tesis Titulado:
“CAMBIOS A NIVEL DENTAL Y PERIODONTAL ENTRE DIENTES
ADYACENTES  POST-TRACCION ORTODONCICA DE  CANINOS
MAXILARES IMPACTADOS: UNA REVISION DE LITERATURA” presentado

por ZORILLA MATTOS, ANA CAROLINA.

CONSIDERANDO:

Que, de acuerdo al Reglamento General de la Universidad Cientifica del Sur y los reglamentos
de posgrado para obtener cl Titulo dc SEGUNDA ESPECIALIDAD EN ORTODONCIA Y
ORTOPEDIA MAXILAR en la Carrera de Estomatologia de la Universidad Cientifica del Sur,

se debe desarrollar un trabajo de investigacion.

Que, de acuerdo con la normativa vigente de la Universidad Cientifica del Sur, en uso de las
atribuciones conferidas al Decano Académico de Carrera.

SE RESUELVE:

ART. 1°: APROBAR E INSCRIBIR ¢l Proyecto de Tesis titulado: “CAMBIOS A
NIVEL DENTAL Y PERIODONTAL ENTRE DIENTES ADYACENTES POST-
TRACCION ORTODONCICA DE CANINOS MAXILARES IMPACTADOS:
UNA REVISION DE LITERATURA” de la CD. ZORILLA MATTOS, ANA
CAROLINA con registro: N° POS-95-2022-00537 y establecer la vigencia de aprobacion de
este documento de dieciocho (18) meses (hasta el 11 de julio del 2024), periodo en el que puede
desarrollarse el proyecto de investigacion.

ART. 2°: NOMBRAR Asesor/a del trabajo de tesis sefialado, a la Mg Esp. CD. PAOLA
JANETT CABALLERO PURIZAGA.

Registrese, comuniquese y archivese.

Dr. Claudio Peia Soto
Decano de la Carrera de Estomatologia
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Anexo 3. Otros documentos e informacion de utilidad para la tesis

Matriz de consistencia.

PROBLEMA OBJETIVOS
Cambios a nivel dental y periodontal en dientes|Objetivo general: Determinar los cambios a nivel
adyacentes post-traccion ortoddncica de caninosldental y periodontal en dientes adyacentes post-|

maxilares impactados. traccion ortoddéncica de caninos maxilares
impactados.

Componentes PICO/PIO/PECO/PEO Objetivos especificos

P (Poblacidn): Dientes adyacentes a caninos maxilares 1. Evaluar los cambios a nivel dental en

impactados (incisivos centrales, incisivos laterales vy dientes adyacentes post-traccion

primeras premolares). ortodoncica de caninos maxilares|
impactados segun tipo de poblacion de
pacientes.

| (Intervencion): Pre traccion ortoddncica de caninos 2. Evaluar los cambios a nivel periodontal en

maxilares impactados. dientes adyacentes post-traccion

ortodéncica de caninos  maxilares
impactados segun tipo de poblacion de

pacientes.
C (Comparacion): Post-traccion ortoddncica de 3. Evaluar los cambios a nivel dental vy
caninos maxilares impactados. periodontal en dientes adyacentes a
O (Outcomes): Cambios a nivel dental y periodontal caninos maxilares impactados post-
en dientes adyacentes a caninos maxilares traccién ortoddncica segun sexo.

impactados.
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Lista de articulos excluidos

ID TITULO SELECCION MOTIVO
13133 Effects of root-cortex relationship, root shape, and impaction side NO EvalGia cambios a nivel radicular
on treatment duration and root resorption of impacted canine de caninos impactados maxilares
y no de piezas adyacentes.
NO RELACIONADO CON EL TEMA
13181 Effects of root-cortex relationship, root shape, and impaction side NO DUPLICADO
on treatment duration and root resorption of impacted canines
13135 Three-dimensional evaluation of the root resorption of maxillary NO Reporte de casos
incisors after the orthodontic traction of bicortically impacted
canines: case reports
13166 Three-dimensional evaluation of the root resorption of maxillary NO DUPLICADO
incisors after the orthodontic traction of bicortically impacted
canines: case reports
13192 Prognosis in orthodontic treatment of root resorption of teeth NO Revision de literatura
caused by impacted canines: A literature review
13201 Feasibility of multidetector-row CT in orthodontics NO Evaluaron el multidetector de
tomografia para mejorar la
evaluacion en el plan de tto de
ortodoncia.
NO RELACIONADO CON EL TEMA
13136 Failure of treatment of impacted canines associated with invasive NO Trataron de evaluarsi la
cervical root resorption reabsorcion radicular cervical era
factor etioldgico para la falla en
la respuesta de traccion
ortodoncico.
NO RELACIONADO CON EL TEMA
13170 Failure of treatment of impacted canines associated with invasive NO DUPLICADO
cervical root resorption
13137 Long-term periodontal response to orthodontic treatment of NO Evalla a largo plazo la respuesta
palatally impacted maxillary canines periodontal de caninos maxilares
impactados en palatino a nivel
de primeros premolares e
incisivo lateral.
UTILIZA RXY NO CBCT
13197 Long-term periodontal response to orthodontic treatment of NO DUPLICADO
palatally impacted maxillary canines
13138 Four impacted permanent canines: an unusual case NO Reporte de caso de caninos
impactados permanents.
NO RELACIONADO CON EL TEMA
13212 Traction of an impacted maxillary canine with corticotomy in a 53- NO Reporte de caso.
year-old patient: Case report NO RELACIONADO CON EL TEMA
13188 Strategies for managing the risk of mucogingival changes during NO EvalGan cambios mucogingivales
impacted maxillary canine treatment en tto de caninos maxilares
impactados.
NO RELACIONADO CON EL TEMA
13139 Mandibular bone graft material for reconstruction of alveolar cleft NO Analizan efectos a largo plazo de
defects: long-term results hueso mandibular donante en
injerto 6seo del defecto del
proceso alveolar en paciente con
UCLP.
NO RELACIONADO CON EL TEMA
13176 Mandibular bone graft material for reconstruction of alveolar cleft NO DUPLICADO.
defects: long-term results
13140 Periodontal concerns associated with the orthodontic treatment of | NO Brinda informacion sobre los
impacted teeth problemas periodontales que
pueden ocurrir en dientes
impactados y los dientes
adyacentes a ellos.
NO: REPORTE DE CASO
13175 Periodontal concerns associated with the orthodontic treatment of | NO DUPLICADO
impacted teeth
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13204 Periodontal concerns associated with the orthodontic treatment of | NO DUPLICADO
impacted teeth
13216 Periodontal concerns associated with the orthodontic treatment of | NO DUPLICADO
impacted teeth
13182 The vista approach in canine disimpaction NO Explican tratamientos de
desimpactacion de caninos.
NO RELACIONADO CON EL TEMA
13141 Periodontal evaluation of palatally impacted maxillary canines NO Estudio piloto
treated by closed approach with ultrasonic surgery and
orthodontic treatment: a retrospective pilot study
13142 Evaluation of the diagnostic accuracy of CBCT-based NO Estudio in vitro
interpretations of maxillary impacted canines compared to those
of conventional radiography: An in vitro study
13179 Evaluation of the diagnostic accuracy of CBCT-based NO DUPLICADO
interpretations of maxillary impacted canines compared to those
of conventional radiography: An in vitro study
13169 The effect of canine disimpaction performed with temporary NO DUPLICADO
anchorage devices (TADs) before comprehensive orthodontic
treatment to avoid root resorption of adjacent teeth
13194 The effect of canine disimpaction performed with temporary NO DUPLICADO
anchorage devices (TADs) before comprehensive orthodontic
treatment to avoid root resorption of adjacent teeth
13207 Periodontal status after surgical-orthodontic treatment of labially NO Revision sistematica
impacted canines with different surgical techniques: A systematic
review
13177 The effect of two alternative methods of canine exposure upon NO Evaltian dos métodos para
subsequent duration of orthodontic treatment. exponer caninos
NO RELACIONADO CON EL TEMA
13206 The effect of two alternative methods of canine exposure upon NO DUPLICADO
subsequent duration of orthodontic treatment
13144 Three-Dimensional Leeds Orthodontic Root Resorption Target NO Analizan una nueva herramienta
Scale (3D-LORTS): A new structured pictographic tool for reporting para reportar reabsorcion
root resorption caused by impacted maxillary canines detected on radicular causado por caninos
CBCT images and its impact on orthodontic treatment planning maxilares impactados.
NO RELACIONADO CON EL TEMA
13163 Three-Dimensional Leeds Orthodontic Root Resorption Target NO DUPLICADO
Scale (3D-LORTS): A new structured pictographic tool for reporting
root resorption caused by impacted maxillary canines detected on
CBCT images and its impact on orthodontic treatment planning
13214 Three-Dimensional Leeds Orthodontic Root Resorption Target NO DUPLICADO
Scale (3D-LORTS): A new structured pictographic tool for reporting
root resorption caused by impacted maxillary canines detected on
CBCT images and its impact on orthodontic treatment planning
13210 The Use of Cone Beam Computed Tomography for the Evaluation NO EvaltGan uso de CBCT en
of Pathology, Developmental Anomalies and Traumatic Injuries evaluacion de patologia,
Relevant to Orthodontics desarrollo de traumatismos
relevantes en ortodoncia.
NO RELACIONADO CON EL TEMA
13145 Double-archwire mechanics using temporary anchorage devices to NO Evallan técnica de tto de
relocate ectopically impacted maxillary canines caninos impactados.
NO RELACIONADO CON EL TEMA
13211 Surgical exposure, orthodontic movement, and final tooth position NO Evallan factores en el cambio
as factors in periodontal breakdown of treated palatally impacted periodontal en caninos
canines impactados en palatino.
NO RELACIONADO CON EL TEMA
13146 A comparison of apical root resorption after orthodontic treatment | NO EvalGan cambio en reabsorcién
with surgical exposure and traction of maxillary impacted canines radicular en dientes adyacentes
versus that without impactions luego de tto de ortodoncia en
caninos maxilares impactados.
NO: USAN DPTS NO CBCTs
13195 A comparison of apical root resorption after orthodontic treatment | NO DUPLICADO
with surgical exposure and traction of maxillary impacted canines
versus that without impactions
13148 Comparison of surgical and non-surgical methods of treating NO Evaluacién periodontal en areas
palatally impacted canines. I. Periodontal and pulpal outcomes de dientes maxilares en caninos,
incisivos laterales y premolars.
NO: NO FULL TEXT
13172 Comparison of surgical and non-surgical methods of treating NO DUPLICADO
palatally impacted canines. I. Periodontal and pulpal outcomes.
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13147 Patient characteristics and treatment variables associated with NO Evallan caracteristicas de
apical root resorption during orthodontic treatment pacientes y ttos asociados a
reabsorcion apical.
13149 Is mild dental invagination a risk factor for apical root resorption in NO Evaluan invaginacién de dientes
orthodontic patients? como factor de rabsorcién
radicular.
NO RELACIONADO CON EL TEMA
13150 The Effectiveness of Conventional and Accelerated Methods of NO Revisién sistematica
Orthodontic Traction and Alignment of Palatally Impacted Canines
in Terms of Treatment Time, Velocity of Tooth Movement,
Periodontal, and Patient-Reported Outcomes: A Systematic Review
13167 Health of periodontal tissues and resorption status after NO DUPLICADO
orthodontic treatment of impacted maxillary canines
13191 Health of periodontal tissues and resorption status after NO DUPLICADO
orthodontic treatment of impacted maxillary canines
13152 External apical root resorption in patients treated with conventional | NO Comparan rabsorcion radicular
and self-ligating brackets en pacientes con brackets
convencionales vs autoligados.
NO RELACIONADO CON EL TEMA
13153 Orthodontic Treatment of a Patient with Dentin Dysplasia Type | NO Evaludn tto ortodontico en
and Bilateral Maxillary Canine Impaction: Case Presentation and a paciente con enfermedad
Family-Based Genetic Analysis sistémica con caninos maxilares
impactados.
NO RELACIONADO CON EL TEMA
13183 Orthodontic treatment of a patient with dentin dysplasia type | and NO DUPLICADO
bilateral maxillary canine impaction: Case presentation and a
family-based genetic analysis
13155 Three-dimensional changes in root angulation of buccal versus NO Compararon cambios
palatal maxillary impacted canines after orthodontic traction: A tridimensionales de la angulacién
retrospective before and after study de la raiz luego de la traccién
ortodontica en caninos maxilares
impactados en palatino vs
vestibular.
NO RELACIONADO CON EL TEMA
13164 Three-dimensional changes in root angulation of buccal versus NO DUPLICADO
palatal maxillary impacted canines after orthodontic traction: A
retrospective before and after study
13208 Three-dimensional changes in root angulation of buccal versus NO DUPLICADO
palatal maxillary impacted canines after orthodontic traction: A
retrospective before and after study
13215 Changes in alveolar bone morphology after traction of buccally vs NO Evaluaron cambios en forma de
palatally unilateral maxillary impacted canines: A cone-beam hueso alveolar con CBCT.
computed tomography study NO RELACIONADO CON EL TEMA
13189 The importance of CBCT as investigation for impacted canine: Case NO Reporte de caso y examinaron
report importancia de usar cbct en un
reporte de caso con canino
impactado.
NO RELACIONADO CON EL TEMA
13156 Root length and alveolar bone level of impacted canines and NO DUPLICADO
adjacent teeth after orthodontic traction: a long-term evaluation
13168 Root length and alveolar bone level of impacted canines and NO DUPLICADO
adjacent teeth after orthodontic traction: a long-term evaluation
13158 Complications in the course of surgical-orthodontic treatment of NO Evaltan efecto de la edad y
impacted maxillary canines género de pacientes con caninos
maxilares impactados en
complicaciones en el curso de
transposicién dental.
NO RELACIONADO CON EL TEMA
13157 Assessment of periodontal status following the alignment of NO Evaluar el efecto del movimiento
impacted permanent maxillary canine teeth ortoddntico de caninos
impactados luego de exposicion
quirdrgica y alineamiento en
estado periodontal evluando a
nivel de caninos y primeros
premolares. NO EVALUA CBCT
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13174 Complications in the course of surgical-orthodontic treatment of NO DUPLICADO
impacted maxillary canines
13173 Assessment of periodontal status following the alignment of NO DUPLICADO
impacted permanent maxillary canine teeth.
13213 What Are the Histologic Effects of Surgical and Orthodontic NO Evaluar cambios histolégicos en
Treatment on the Gingiva of Palatal Impacted Canines? encia marginal de caninos
maxilares impactados en palatino
luego de exposicidn quirargica y
tto ortoddntico.
NO RELACIONADO CON EL TEMA
13185 Interarch Traction Strategy for Palatal Cuspid Impactions NO Estudio de técnica de traccion de
caninos impactados.
NO RELACIONADO CON EL TEMA
13159 Study of the crestal bone height and root length technique change NO Estudia cambio de la altura de
of impacted canines treated by modified Nance arch technique cresta alveolar y longitud
radicular de caninos impactados
evaluado entre incisivos laterales
y premolares adyacentes.
NO: NO FULL TEXT
13198 Study of the crestal bone height and root length technique change NO DUPLICADO
of impacted canines treated by modified Nance arch technique
13160 Initial vertical and horizontal position of palatally impacted NO Evaluaron impacto de tto
maxillary canine and effect on periodontal status following surgical- ortododntico y la posicién inicial
orthodontic treatment de los caninos impactados en la
salud periodontal en los caninos
y dientes adyacentes.
NO EVALUA CBCT
13171 Initial vertical and horizontal position of palatally impacted NO DUPLICADO
maxillary canine and effect on periodontal status following surgical-
orthodontic treatment
13161 Cone-beam CT analysis of external root resorption of maxillary NO Analizaron reabsorcién radicular
incisors before and after traction of impacted canines en incisivos causado por caninos
impactados y exploraron cambios
de reabsorcién radicular de
incisivos.
NO, ARTICULO EN CHINO
13162 Cone-beam CT analysis of external root resorption of maxillary NO DUPLICADO
incisors before and after traction of impacted canines
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Check list de la revision de literatura.

Item Location
B Checklist item where item
s reported
ITITLE
[Title I 1 |Identify the report as a literature review. Si
JABSTRACT
IAbstract I 2 |See the PRISMA 2020 for Abstracts checklist. Si
INTRODUCTION
Rationale 3 |Describe the rationale for the review in the context of existing knowledge. Si
Objectives 4 |Provide an explicit statement of the objective(s) or question(s) the review addresses. Si
METHODS
Eligibility criteria| 5 |[Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Si
Information 6 [Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Si
sources Specify the date when each source was last searched or consulted.
7 [Present the full search strategies for all databases, registers and websites, including any filters and limits used.
ISelection 8 [Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened Si
process leach record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the
process.
Data collection 9 [Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they Si
process orked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation
tools used in the process.
Data items 10a [List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in Si
leach study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b [List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Si
Describe any assumptions made about any missing or unclear information.
ISynthesis 13a |Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention Si
Imethods characteristics and comparing against the planned groups for each synthesis (item #5)).
13b [Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data Si
conversions.
13c |Describe any methods used to tabulate or visually display results of individual studies and syntheses. Si
13d [Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the Si
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e |Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). No
Certainty 15 |Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Si
assessment
RESULTS
IStudy selection | 16a |Describe the results of the search and selection process, from the number of records identified in the search to the number of studies Si
included in the review, ideally using a flow diagram.
16b [Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Si
IStudy 17 |[Cite each included study and present its characteristics. Si
characteristics
Results of 19 [For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its Si
individual precision (e.g. confidence/credible interval), ideally using structured tables or plots.
studies
Results of 20a [For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Si
syntheses 20b [Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision Si
(e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c |Present results of all investigations of possible causes of heterogeneity among study results. Si
20d |Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Si
Certainty of 22 |Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. No
evidence
[DISCUSSION
Discussion 23a [Provide a general interpretation of the results in the context of other evidence. Si
23b |Discuss any limitations of the evidence included in the review. Si
23c [Discuss any limitations of the review processes used. Si
23d [Discuss implications of the results for practice, policy, and future research. Si
JOTHER INFORMATION
Registration and | 24a [Provide registration information for the review, including register name and registration number, or state that the review was not No
protocol registered.
24b |Indicate where the review protocol can be accessed, or state that a protocol was not prepared. No
24c |Describe and explain any amendments to information provided at registration or in the protocol. No
[Competing 26 |Declare any competing interests of review authors. Si
interests
IAvailability of 27 [Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from Si
data, code and included studies; data used for all analyses; analytic code; any other materials used in the review.
other materials
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