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Orthodontic management of traumatized 2
teeth: a survey among orthodontists
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Abstract

Background Information on previous traumatic dental injuries is important as they can lead to increased
complications during orthodontic treatment and impact the treatment planning and outcomes. The aim of this study
was to assess the knowledge of Jordanian orthodontists in orthodontic management of traumatized permanent
teeth.

Methods Cross-sectional survey among active registered orthodontists using a questionnaire distributed by hand.

Results The study included 139 orthodontists. Nearly half of orthodontists treated between one to three patients
with a history of traumatic dental injuries in the past 3 months. Only 43.2% of the participant asked routinely

about history of trauma. A vast discrepancy in times waited before orthodontic movement and in the orthodontic
management approach of traumatized teeth was noted. A statistically significant negative relationship between age
and knowledge level was found (p=0.002). A significantly higher level of knowledge was found among participants
who had fellowship or board certification than those having the high diploma degree (P-0.032) and also who had
treated patients with history of dental trauma in the last 3 months than those who did not (p=0.001).

Conclusions The knowledge of the surveyed orthodontists in both the recommended observation period before
orthodontic treatment and management approaches of traumatized teeth during orthodontic treatment was
insufficient. Years of clinical experience significantly affected knowledge, with older participants having lower levels
of knowledge. Orthodontists who treated patients with history of dental trauma in the last 3 months had significantly
higher knowledge in orthodontic management of traumatized teeth. Orthodontists needs to be aware of the proper
timing and strategies on orthodontic management of traumatized permanent teeth to improve the long term
prognosis and to reduce further complications during orthodontic treatment through proper management.
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Background

Traumatic dental injuries (TDIs) occur frequently in chil-
dren and young adults, comprising 5% of all injuries. 25%
of all school children experience TDIs and 33% of adults
have experienced trauma to the permanent dentition,
with the majority of the injuries occurring before the
age of 19 [1]. In a comprehensive review and meta-anal-
ysis it was estimated that more than one billion people
around the world had TDI. The global prevalence of TDIs
in the permanent dentition was 15.2% and the pooled
TDIs prevalence in children aged 12+1 years was 18.1%
[2]. The most recent study conducted in Jordan among
12-years-old school children found that 14.6% had evi-
dence of TDIs to their incisors [3]. A systematic review
and meta-analysis estimated that increased overjet is
responsible for more than two hundred million cases of
TDIs around the world [4]. More recently, it was shown
that increased overjet, lip incompetence and anterior
open bite were significantly associated with higher risk
for TDIs [5].

Traumatic dental injuries can lead to increased com-
plications during orthodontic treatment including
increased amount of root resorption during treatment
[6], and increased risk of loss of vitality [7]. These com-
plications can lead to delay in starting orthodontic treat-
ment. Consequently, it is important for the orthodontist
to have the knowledge of the different types of TDIs,
their management, and impact on orthodontic treatment
to improve patient’s outcomes and reduce complica-
tions during treatment [8-10]. A survey of orthodontists’
knowledge of orthodontic management of traumatized
teeth was conducted by Sandler et al. [9] in UK and had
shown inconsistencies in management of traumatized
teeth among orthodontists and highlighted the need for
further information or advanced training in orthodontic
management of traumatized teeth (Sandler et al., 2019).
As a result, Sandler et al., published guidelines [10] based
on the available literature, expert opinion and orthodon-
tists’ consensus drawn from the survey conducted in UK
[9] to provide an evidence-based approach to treat orth-
odontic patients with history of TDIs [10]. Worldwide, a
few studies had assessed knowledge of orthodontic man-
agement of traumatized teeth and demonstrated lack of
knowledge and inconsistencies in treating patients in
the recommended observation time before orthodontic
treatment and management strategy [11-13]. To the best
of our knowledge, this this the first study had been con-
ducted in Jordan on the observation time before, includ-
ing increased root resorption orthodontic treatment and
management strategies. Therefore, the aim of this study
was to assess orthodontist’s knowledge and strategies
applied in their orthodontic management of TDIs.
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Methods

Ethical approval was obtained prior starting the study.
The Jordan Dental Association was contacted to gain
access to names, phone numbers and addresses of ortho-
dontists who were registered. Individual signed written
informed consent was obtained from all of the orthodon-
tists who accepted to participate in the study.

Study design and population

A cross-sectional study was conducted among the ortho-
dontists who are registered and actively practicing in Jor-
dan. Data was collected from February 2022 until June
2023. At the time of the study, the total number of ortho-
dontists was 220. The minimum sample size required at
0.05 two-tailed level of significance and margin error of
0.05 is at least 154 participants. This represent 70% of the
sample and would meet the minimum required response
rate and enhance the representativeness of the target
[14]. Orthodontists who were not practicing in Jordan
and general practitioners were excluded.

This study used the same questionnaire developed
and published by Sandler and coworkers [9] who upon
request shared it with the investigators. The question-
naire consisted of 33 questions written in English lan-
guage. Information collected in the questionnaire
included the exposure to dental trauma cases, if asking
about a history of dental trauma is a routine clinical prac-
tice when initially examining patients, and in patients
with evidence/history of dental trauma, the most appro-
priate observation time, if any, before starting orthodon-
tic movement for a range of different traumatic injuries.
The questionnaire included questions about the manage-
ment techniques used in moving traumatized teeth dur-
ing orthodontic movement, and the participants’ interest
in further training/information on the orthodontic man-
agement of traumatized teeth. Questions about demo-
graphic information and clinical practice were added to
the questionnaire (supplementary file). The answers were
judged appropriate based on the recommendations of
evidence and guidelines for the orthodontic management
of the traumatized tooth [8, 10, 15].

Data collection

Orthodontists were contacted by phone to seek agree-
ment to join the study and they were provided with a
detailed description of the aims of the study and poten-
tial benefits arising from it. The questionnaires were dis-
tributed by hand to each orthodontist at his/her place of
work and collected one week later.

A pilot study was carried out on a group of ten ortho-
dontists who were not part of the main study to evalu-
ate the length of the questionnaire’s items, the logical
sequence of the questions, readability and ease of
interpreting the questions. The questionnaire took
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Table 1 Demographic characteristics of the study sample

Variables N (%)

Sex Male 76 (54.7)
Female 63 (45.3)

Age (year) 39.59 (9.51 SD)

Type of higher degree Fellowship or board 65 (46.8)

obtained Master 56 (40.3)
High diploma (1 year) 10(7.2)
PhD 8(5.8)

Years of clinical experience  11.04 (8.87 SD)

in orthodontics

Practice of orthodontics No 30(21.6)

exclusively Yes 109 (784)

Number of treated patients None 35(25.2)

with history of dental 1-3 67 (48.2)

trauma in the last 3 months 4-6 28 (20.1)
7-12 3(2.2)
>12 6 (4.3)

respondents about ten minutes to complete. Reliability
was tested by asking 10% of the respondents to com-
plete the questionnaire on two separate occasions with
an interval of about 2 weeks between the first and second
time.

Data processing and statistical analysis

Data were processed and analyzed using the Statistical
Package for Social Sciences (SPSS) software version 29
(SPSS®: Inc., Chicago, IL, USA). Frequencies, percentages
were calculated. Pearson r correlation test, independent
t-test, and Oneway ANOVA test were used to test rela-
tionships between the independent variables and knowl-
edge in orthodontic management of traumatized teeth.
To calculate the total knowledge, (timing before start-
ing orthodontic movement of traumatized teeth, and
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management approaches of traumatized teeth during
orthodontic movement), scores for each scale and sub-
scales of knowledge were calculated. The maximum total
knowledge score in the timing of orthodontic movement
of traumatized teeth is 6, and the maximum total knowl-
edge score in knowledge level of management strategies
of traumatized teeth during orthodontic treatment is 7;
thus the total knowledge score maximum is 13. The quar-
tile equation was used to indicate the level of participant’s
knowledge (0-25%; very weak level, 25>-50%; weak level,
50>-75%; good level, 75>-100%; very good level). The sta-
tistically significance was set at Pvalue <0.05.

Results

Of the total of 220 orthodontists, only 139 accepted to
participate which resulted in a response rate of 63.2%.
Table 1 shows the demographic characteristic of the
study sample. Only 43.2% of the participants routinely
asked about the history of TDI during the initial orth-
odontic examination.

The answers of the respondents to questions about
the observation time before starting orthodontic move-
ment for each type of TDIs are presented in Table 2.
Different answers on the suitable waiting time prior to
orthodontic movement were given. Considering the
appropriate answers [8, 10, 15], to start management of
teeth with crown and crown/root fractures only 48.2%
of participants answered appropriately as they wait 3
months before starting orthodontic movement, 35.3%
wait 12 months for teeth with root fractures, 58.3% wait
3 months in case of minor damage to periodontium such
as concussion, 28.1% wait 6 months and 13.7% wait 12
months for teeth with moderate to severe injury to peri-
odontium such as intrusion. For endodontically treated
traumatized teeth (obturated with gutta percha) 7.9%

Table 2 Answers of the respondents to questions on the observation time before starting orthodontic movement for traumatized

teeth (M=months)

Dental trauma Immediately 3M 6M 12M Not sure Refertoa
colleague
N N N N N N
(%) (%) (%) (%) (%) (%)
Crown and crown/root fractures 25 67 1 (48.2%) 32 (23%) 6 7 2
(18%) (4.3%) (5%) (1.4%)
Root fractures 1M 29 (20.9%) 36 (25.9%) 49 1 (35.3%) 13 (9.4%) 1
(7.9%) (0.7%)
Minor damage to periodontium such 31 811 (58.3%) 22 (15.8%) 4 (2.9%) 1(0.7%) 0
as concussion (22.3%) (0%)
Moderate to severe injury to periodon- 30 48 (34.5%) 391 (28.1%) 191 (13.7%) 3(2.2%) 0
tium such as intrusion (21.6%) (0%)
Root canal treated tooth, due to 39 46 (33.1%) 39 (28.1%) 111 (7.9%) 4 (2.9%) 0
trauma (obturated with gutta percha)  (28.1%) (0%)
Traumatized teeth treated with RET 19 31 (22.3%) 34 (24.5%) 301 (21.6%) 25 (18%) 0
(13.7%) (0%)

1 Appropriate answer [8, 9, 15]
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wait 3 months, and finally, 21.6% wait 6 months for trau-
matized teeth treated with regenerative endodontic tech-
niques (RET).

The knowledge score of timing of orthodontic move-
ment for traumatized teeth for the participants ranged
from O to 6 with a mean of 2.15 out of 6. Only one par-
ticipant answered all the questions appropriately. The
quartile equation revealed that 36.7% (N=51) of the sam-
ple had very weak knowledge level, 25.9% (N=36) weak
knowledge, 20.1% (N=28) good knowledge, and 17.3%
(N=24) had very good knowledge level.

Table 3 shows the answers to questions related to prac-
ticed management of traumatized teeth during orthodon-
tic management. Considering the appropriate answers
[8, 10, 15], the range of percentage of participants who
gave an appropriate answer for the different types of
TDIs went from 16.5 to 69.1%. For teeth with crown and
crown/root fractures, 60.4% of the participants would
change the archwire sequence to lessen orthodontic
forces, 46% would perform regular testing for pulp sen-
sibility and 56.1% carry out regular radiographic follow
up. To deal with teeth that had root fracture, over half
of the participants would change the archwire sequence
to lessen orthodontic forces, 42.4% would perform regu-
lar testing for pulp sensibility, and more than two thirds
carry out regular radiographic review. For teeth that had
been subject to minor damage to the periodontium such
as concussion, less than half would change the archwire
sequence to lessen the orthodontic forces, nearly one
third would perform regular testing for pulp sensibility
and over one third would carry out regular radiographic
review. Over half of the participants selected the option
of modifying the archwire sequence to reduce orth-
odontic forces to deal with teeth that had experienced
moderate-to-severe damage to the periodontium such as
intrusion, 60.4% carrying out regular sensibility testing
for the pulp, and 63.3% would go for regular radiographic
review. To manage endodontically treated traumatized
teeth and obturated with gutta percha, less than half of
the participants reported doing regular radiographic fol-
low up evaluation and 37.4% opted to alter the archwire
sequence to lessen orthodontic forces. Unexpectedly,
15.8% went for performing regular sensibility testing for
the pulp on endodontically treated traumatized teeth and
over one third (35.3%) reported managing these teeth in a
similar way to teeth that had not experienced TDI. Of all
participants, 16.5% and 64% would leave off the arch wire
to manage traumatized teeth that had been treated with
RET and ankylosed tooth, respectively.

Regarding the management of traumatized teeth dur-
ing orthodontic movement, the knowledge score of the
participants ranged from 0 to 7 with mean of 4.91. of all
participant 20% answered all the questions appropriately.
Using the quartile equation showed that 37.4% of the
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sample had very weak knowledge level, 18.7% had weak
knowledge level, 24.5% had good knowledge, and 19.4%
had very good knowledge level.

The total knowledge scores for the participants (tim-
ing+management approaches of traumatized teeth dur-
ing orthodontic treatment) ranged from 0 to 12 out of 13
with a mean of 7.06. The quartile equation showed that
28.8% (N=40) of the participants had very weak knowl-
edge level, 27.3% (N=38) had weak knowledge, 25.2%
(N=35) had good knowledge, and 18.7% (N=26) had very
good knowledge level.

Table 4 shows that the older participants were more
likely to have lower knowledge level compared to younger
participants. The Pearson r correlation coefficient shows
that there was a statistically significant negative relation-
ship between age and knowledge level in timing of orth-
odontic movement for traumatized tooth (p=0.022),
knowledge level of orthodontic management of trauma-
tized teeth during orthodontic movement (p=0.006), and
the total knowledge level (p=0.002). Also, participants
with longer years of clinical experience were more likely
to have lower knowledge level. A significant negative
relationship was observed between years of clinical expe-
rience in orthodontics and knowledge level in timing of
orthodontic movement of traumatized tooth (p=0.003),
knowledge level in orthodontic management of trauma-
tized teeth during orthodontic movement (p=0.001), and
the total knowledge level (p<0.001).

Table 5 shows that the sex and type of practice had
no effect on knowledge of the participant. The oneway
ANOVA test (Table 6) showed a statistically significant
difference in the total knowledge level between partici-
pants with different educational levels (p=0.023). Scheffe
post hoc test demonstrated a statistically significant dif-
ference between the mean of total knowledge level of
participants who had fellowship or board certifications
and those with high diploma (p=0.032).

Table 6 also shows that within the last 3 months, par-
ticipants who did not treat patients with TDI (group 1)
had a significantly lower knowledge level than those
who treated patients who experienced TDI (one or more
group 2). The significant difference (p) for the knowledge
in timing of orthodontic movement for traumatized teeth
was 0.004, 0.009 for the knowledge in orthodontic man-
agement approaches during orthodontic movement, and
0.001 for the total knowledge level. When data was fur-
ther divided into 3 subgroups according to the number of
patients with TDIs and treated by the participant in the
last 3 months (Group 1=No patient with TDIs, Group
2=1-3 patients experienced TDI, and Group 3=four or
more patients experienced TDI), the Oneway ANOVA
showed a statistically significant difference between
groups in their knowledge (p=0.015 for knowledge level
in timing of orthodontic movement of teeth, p=0.023 in
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Table 3 Answers of participants to questions on orthodontic management strategies in moving teeth with different traumatic dental

injuries
Dental trauma Management N (%)
Crown and crown/root fractures Same as non-traumatized teeth 18(12.9)
Short recall intervals 46 (33.1)
Modify arch wire sequence to reduce orthodontic forcest 84 (60.4)
Regular sensibility testingt 64 (46)
Regular radiographic examinationt 78 (56.1)
Leave off arch wire 30(21.6)
Refer patient to other orthodontic colleagues 2(1.4)
Root fractures Same as non-traumatized teeth 5(3.6)
Short recall intervals 44 (31.7)
Modify arch wire sequence to reduce orthodontic forcest 74 (53.2)
Regular sensibility testingt 59 (42.4)
Regular radiographic examinationt 96 (69.1)
Leave off arch wire 45 (32.4)
Refer patient to other orthodontic colleagues 429
Minor damage to periodontium such as concussion Same as non-traumatized teeth 42 (30.2)
Short recall intervals 41 (29.5)
Modify arch wire sequence to reduce orthodontic forcest 65 (46.8)
Regular sensibility testingt 44 (31.7)
Regular radiographic examinationt 51(36.7)
Leave off arch wire 23 (16.5)
Refer patient to other orthodontic colleagues 23(16.5)
Moderate to severe injury to periodontium such as intrusion Same as non-traumatized teeth 8(5.8)
Short recall intervals 52(374)
Modify arch wire sequence to reduce orthodontic forcest 82 (59)
Regular sensibility testingt 84 (60.4)
Regular radiographic examinationt 88(63.3)
Leave off arch wire 27 (19.4)
Refer patient to other orthodontic colleagues 4(2.9)
Root canal treated tooth, due to trauma (obturated with gutta percha) Same as non-traumatized teeth 49 (35.3)
Short recall intervals 36 (25.9)
Modify arch wire sequence to reduce orthodontic forces 52(374)
Regular sensibility testing 22(15.8)
Regular radiographic examinationt 62 (44.6)
Leave off arch wire 14 (10.1)
Refer patient to other orthodontic colleagues 3(2.2)
Traumatized teeth treated with RET Same as non-traumatized teeth 34 (24.5)
Short recall intervals 36 (25.9)
Modify arch wire sequence to reduce orthodontic forcest 55(39.6)
Regular sensibility testingt 46 (33.1)
Regular radiographic examinationt 68 (48.9)
Leave off arch wiret 23(16.5)
Refer patient to other orthodontic colleagues 1(7.9
Ankylosed tooth Same as non-traumatized teeth 1(7.9
Short recall intervals 9(13.7)
Modify arch wire sequence to reduce orthodontic forces (1 29)
Regular sensibility testing 3(23.7)
Regular radiographic examination 44 (31.7)
Leave off arch wiret 9 (64)
Refer patient to other orthodontic colleagues 8(5.8)

T Appropriate answer [8, 9, 15]
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Table 4 Correlation between knowledge level and age, and
years of clinical experience in orthodontics (Pearson r correlation
coefficient)

Age Years of clinical experience
Total knowledge r —0256" -0310"
p 0.002 <0.001
Knowledge/ timing r —0194" —0253"
p 0.022 0.003
Knowledge/ management r —0234" -0267"
p 0.006 0.001

**_Correlation is significant at the 0.01 level (2—tailed)

* Correlation is significant at the 0.05 level (2—tailed)

Table 5 Knowledge level by sex and type of practice

N (%) M SD P
Knowledge / timing
Sex Male 205 145 0387
Female 226 148
Practicing orthodontics Yes 220 145 0439
exclusively No 196 154
Knowledge management
Sex Male 476 178 0.261
Female 509 165
Practicing orthodontics Yes 488 1.75 0759
exclusively No 5 166
Total Knowledge
Sex Male 76 (54.7%) 681 279 0.232
Female 63 736 254
(45.3%)

Practicing orthodontics 0.822

exclusively

Yes 109 (784%) 7.09 2.71
No 30 (21.6%) 696 264

knowledge level of orthodontic management strategies of
traumatized teeth, and p=0.005 for the total knowledge
level). The knowledge level increased with the increased
number of treated patients and the post hoc confirmed
the statistical difference between the groups (Table 6).

Most of the participants (N=112, 80.6%) were inter-
ested in more information and increasing the knowledge
and skills on the orthodontic management of teeth that
had suffered TDIs.

Discussion

This was the first study among Jordanian orthodontists to
explore in what manner traumatized teeth are managed
orthodontically. The obtained response rate (63.2%) can
be considered good when compared with 14% obtained
in a previous study [9].

The current study showed a great difference in knowl-
edge in timing of orthodontic movement and manage-
ment strategies of traumatized teeth during orthodontic
management between participants. Treatment planning
for patients with TDIs includes a thorough and compre-
hensive assessment of both the prognosis for the trauma-
tized teeth and treatment of an eventual malocclusion.
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A coordinated treatment plan, integrating clinical and
radiographic findings of healing and of undesirable out-
comes must be completed before orthodontic treatment
is started [15]. A considerable number of patients with
history of TDI were presented for orthodontic treat-
ment as nearly half of the participants had seen in the
past three months 1-3 patients who experienced TDI.
However, despite the importance for orthodontist to
perform a detailed and comprehensive examination of
new patients presenting for orthodontic treatment, less
than half (43.2%) of participants regularly questioned
the patient about past TDI as part of the examination
and this was lower than the 61% found in previous study
[9]. To permit the orthodontist to early detect any unde-
sirable outcomes which may occur and to judiciously
monitor the injured tooth during orthodontic tooth
movement, it is vitally important that all patients be
asked about any past TDI before embarking on a course
of orthodontic treatment. The status of the injured tooth
is obtained from a complete history and comprehen-
sive clinical and radiographic assessment [8]. The lack
of awareness among the participants about the clinical
implications arising when ignoring a thorough exami-
nation during the initial assessment together with the
absence of a standardized orthodontic examination form
comprising a section for TDIs assessment might explain
this finding. Some participants asked about TDIs only
when increased overjet or clinical signs of previous TDIs
were obvious. It is true that the increase in the overjet of
3 mm [2] or 5 mm or more [16] in the permanent denti-
tion had been shown to be associated with an increased
risk of TDI, but counting only on clinical signs of TDIs or
risk factors leads the possibility of failing to notice some
cases with past TDIs or some types of injuries that might
not be visible clinically such as root fracture. Orthodon-
tic management of root-fractured teeth depends on the
type of healing and location of the fracture [15]. Identify-
ing patients with TDIs before starting orthodontic move-
ment will give the orthodontist the opportunity to obtain
applicable informed consent focusing attention on the
possible risks that the orthodontic treatment may pose
[9].

Starting orthodontic treatment before the required
healing period may affect negatively periodontal and
pulpal healing, leading to undesirable outcomes that
can be otherwise prevented [9]. Comparing the recom-
mended observation periods before starting orthodontic
movement of traumatized teeth [8—10] to those stated
by the participants, serious differences were acknowl-
edged. This study showed that participants lack suf-
ficient knowledge of the recommended timing before
starting orthodontic movement. For each type of TDIs,
the percentage of participants who knew the suitable
time needed to wait prior to the start of the orthodontic
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Table 6 Knowledge level by educational level and by number of treated patient with history of dental trauma in the last 3 months

M SD P (t test)
Knowledge / timing
Educational level (1) Fellowship or Board 65 (46.8%) 220 143 0.073
(2) Only Master's degree 56 (40.3%) 225 1.50
(3) High diploma 10 (7.2%) 1 0.94
(4) PhD 8 (5.8%) 2.50 1.60
Knowledge/ management
Educational level (1) Fellowship or Board 65 (46.8%) 5.18 1.50 0.054
(2) Only Master's degree 56 (40.3%) 475 1.75
(3) High diploma 10 (7.2%) 3.70 211
(4) PhD 8 (5.8%) 537 226
M SD (ANOVA) Difference between groups P
P (Post hoc)
Total Knowledge
Educational level (1) Fellowship or Board 65 (46.8%) 7.38 2.34 0.023 1>2 0.886
(2) Only Master's degree 56 (40.3%) 7 274 1>3 0.032
(3) High diploma 10 (7.2%) 470 2.83 1>4 0.969
(4) PhD 8 (5.8%) 7.87 3.64 2>3 0.094
2<4 0.855
3<4 0.095
M SD P (t test)
Knowledge / timing
Number of treated patients Zero 1.54 1.22 0.004
One or more 2.35 149
Knowledge / management
Number of treated patients Zero 425 2.04 0.009
One or more 5.13 1.55
Total Knowledge
Number of treated patients Zero 5.80 2.79 0.001
One or more 749 2.52
M SD (ANOVA) Difference between groups P
P (Post hoc)
Knowledge /timing
Number of treated patients (1) zero 1.54 1.22 1<2 0.004
21-3 229 1.51 0.015 1<3 0.028
(3)>4 245 146 2<3 0.861
Knowledge /management
Number of treated patients (1) zero 425 2.04 1<2 0.024
(2)1-3 523 137 0.023 1<3 0.230
(3>4 494 1.85 2<3 0.701
Total Knowledge
Number of treated patients (1) zero 1<2 0.007
(2)1-3 5.80 2.79 0.005 1<3 0.036
(3)=4 3<2 0.970

movement was less than 50%. However, similar to results
of previous studies [9, 13], of the different types of TDIs
most participants were capable of recognizing the appro-
priate recommended waiting time for traumatized teeth
with minor damage to the periodontium, whereas the
least percentage of participants capable of recogniz-
ing the appropriate recommended waiting time was for
endodontically treated traumatized teeth (obturated
with gutta percha). This was ascribed to the absence

of evidence of high-quality to guide the practitioners
regarding the most suitable timing to orthodontically
move a root canal treated traumatized tooth [17]. It is
possible that some of the participants were not sure of
the proper strategy and needed to call for interdisciplin-
ary care (orthodontists, pediatric dentist, and endodon-
tist) to take the most appropriate decision. However, as
this survey took place after the publication of the specific
orthodontic management guidelines; [10] this stress the
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need for further education to increase awareness on the
importance of the topic for orthodontists.

Insufficient knowledge about the recommended
approaches for orthodontic management of traumatized
teeth was demonstrated. Major inconsistencies were
noted when comparing the options selected by the par-
ticipants to the recommended strategies [8, 9] and the
recent guidelines [10] for management of traumatized
teeth during orthodontic management. Surprisingly, reg-
ular sensibility testing and regular radiographic exami-
nation were not a routine practice for traumatized teeth
by all the participants. However, most participants were
capable of recognizing the appropriate recommended
approach for “moderate to severe injury to periodontium
such as intrusion” Conversely most of the participants
couldn’t recognize the appropriate recommendation for
endodontically treated traumatized tooth (obturated with
gutta percha)” Management of a root canal treated tooth
includes regular radiographic examination; regrettably
less than half of participants agreed with this approach
while a higher percentage was found in a previous study
[9]. In addition, similar to a previous study [9] a surpris-
ing result was also found in this study as around 16% of
the participants would perform regular sensibility test-
ing for the pulp on a root canal treated tooth, a result
which might be explained by an insufficient concentra-
tion during completing the survey [9]. Treatment of non-
vital teeth by RET has gradually increased since the past
decade [18]. RET is an encouraging novel approach to
the treatment of immature necrotic teeth, with promis-
ing clinical results, for instance closure of the root apex,
thickening of dentinal walls and/or lengthening of the
root, the disappearance of clinical signs and symptoms,
and healing of the periapical lesion [19-21]. However,
a meta-analysis and systematic review concluded that
existing published data is not able to give final conclu-
sions on the expected outcomes of regenerative end-
odontics [22]. Orthodontic management of patients
having teeth treated with RET is sometimes indicated
and consequently, it is of paramount importance for
orthodontist to consider both the possible future effect
of tooth movement of traumatized teeth treated with
RET and keep in mind the long-term prognosis before
starting treatment [8]. A recent systematic review found
a high occurrence of undesirable effects and more inter-
vention in RET treated teeth that undergo orthodontic
treatment was required, though tooth survival is high
[23]. The available evidence would advise waiting at least
two years before starting the orthodontic movement of
teeth treated with RET, particularly in teeth where nei-
ther continuation of root development nor apical closure
were shown [10]. In line with results of a previous study
[19], the present study showed that most of the partici-
pants did not know in what manner a traumatized tooth
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treated with RET is to be managed orthodontically. This
is not surprising as there is insufficient confirmation on
the effect of orthodontic movement on teeth treated with
RET. [24, 25] The evidence is not sufficient to guide clini-
cians whether orthodontic treatment impacts the future
of RET treated teeth. Because a high level of evidence
is not yet achieved, for the time being, clinicians if pos-
sible may leave these teeth off the archwire during the
orthodontic treatment or reduce the orthodontic forces
applied on these teeth. If these teeth are comprised in the
archwire, then intervals between recall visits for follow
up and evaluation should be short to uncover probable
undesirable outcome as early as possible [23].

The majority of the orthodontists in Jordan are prac-
ticing in their own clinics and there is no clear patient
referral protocol between clinicians. In the public health
sector, specialists can refer complicated cases to a spe-
cialist or consultant of higher level. Thus, only a small
number of orthodontists preferred to refer the patient
with history of traumatized teeth to other orthodontic
colleagues.

The results of the current study showed that the major-
ity of the participants did not have sufficient knowledge
to deal with traumatized teeth before or during orth-
odontic treatment. Only one participant answered all
the questions on timing of orthodontic movement of
traumatized teeth appropriately; this is unfortunate as
in one previous study it was reported that approximately
one-third [13] of the participants and in another 37.5%
[9] followed the intervals recommended by Kindelan et
al. [8] regarding the observation time before initiating the
orthodontic treatment of TDI. However, one fifth of the
participant answered all the questions on strategies of
management appropriately; this is probably because the
questions in this section had multiple guiding answers.
It is noteworthy to mention that most of the participants
were interested in more information and increasing the
knowledge and clinical skills on this specific topic.

The results of the current study showed that older
participants with more years of clinical experience had
lower knowledge level compared to younger orthodon-
tists. New interest in this issue has appeared in the recent
years [10] and younger orthodontists might have had the
opportunity to learn more about it during their train-
ing as it is considered today an essential part of the syl-
labus for most of the postgraduate training programs in
orthodontics in Jordan. Orthodontists who were fellows
or board certified had a higher knowledge compared to
orthodontists who got a high diploma as their highest
degree. The high diploma degree (one year of study) is no
longer recognized by authorities as a specialty program
since 2005. The same applies to the holders of this degree;
they are older than others and consequently had lower
knowledge level regarding traumatized teeth compared
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to younger orthodontists. Participants who in the past 3
months treated patients with history of TD had a higher
knowledge compared to participants who did not treat
patient with history of TDI. This is possibly because clini-
cians who treated patient with history of TDI had looked
for information in the available evidence to manage these
cases and reduce complications.

In light of the current study, it is important to stress
the importance of a thorough examination of trauma-
tized teeth at the initial assessment. Orthodontists who
are involved in treating patients with history of TDI have
the responsibility to update their knowledge based on
the latest scientific evidence, in order to strengthen their
practice and confidence and improve the prognosis of the
management. Implementing continuing education pro-
gram regarding traumatized teeth to improve the knowl-
edge of orthodontists is needed.

This study has limitations inherent to the cross sec-
tional design and use of questionnaires that could have
been subject to bias. The use of a cross-sectional design
together with the use of a questionnaire may impose lim-
itations related to information bias. The use of a repre-
sentative sample may reduce the effect of the limitation.
A few previous descriptive studies with different meth-
odologies assessed the knowledge of clinicians regarding
this topic but this study analyzed results considering the
independent variables. The high response rate obtained
as the questionnaire was distributed by hand compared
with web-generated questionnaire used in other studies
increased the strength of the study.

Conclusions

Orthodontists who participated in the study had insuf-
ficient knowledge about the observation period and
management of traumatized teeth during orthodontic
movement. Years of clinical experience among orthodon-
tists significantly affected knowledge, with older partici-
pants having lower knowledge levels. Orthodontists who
treated patients with history of dental trauma in the past
3 months had higher knowledge compared to orthodon-
tists who did not treat patient with history of TDIs.
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