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ABSTRACT

Introduction: Pain is currently reported as the most common side effect associated with orth-
odontic treatment. The aim of this study was to evaluate the factors associated with the intensity
of pain perception during orthodontic procedures consisting in anesthesia, orthodontic mini-
implant placement and removal, as well as during the postoperative period following these pro-
cedures. Material and Methods: The study included 50 young adults with a permanent denti-
tion in need of orthodontic treatment. The pain assessment was based on visual analogue scale
(VAS), using self-report questions from approved questionnaires. Pain severity was analyzed in
relation to: anesthesia, implant placement, implant removal, implant movement, elastic traction
and gingiva/bone pain around the implant. The study lot was divided into Group 1 — patients
experiencing a pain degree of 1 or 2, and Group 2 — patients experiencing a pain degree of 3
or 4 during implant placement. Results: The maximum pain intensity (Pl) was recorded during
implant placement, which has been associated with a Pl of 2.4 + 0.8 (95% Cl: 2.17-2.63), followed
by implant removal (Pl =2.36 £ 0.66, 95% Cl: 2.17-2.54), gingiva/bone pain around the implant (P!
=2.32+258,95% Cl: 215-2.48), and elastic traction (Pl = 2.26 + 0.63, 95% Cl: 2.08—2.44). Male
gender was present in a significantly higher extent in the group of patients presenting a high
intensity pain during implant placement (86.3% in Group 2 vs. 3.5% in Group 1, p <0.0007). The
age group most sensitive to pain was 18 to 21 years. Conclusions: In our study, pain perception
was significantly higher in males and in the 18—21 years age group. The most painful procedure
during surgery was the initial moment of implant placement, followed by the moment of implant
removal, gingival/bone pain around the implant, and the elastic tractions placed on the implant
during anchorage.
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INTRODUCTION

The ongoing coronavirus disease (COVID-19) outbreak
has impacted the mental health of patients, health workers,
and the public. Efforts to contain COVID-19 and minimize
the risk of cross-transmission have been implemented by
multiple countries.! This includes quarantine measures,
dusk-to-dawn curfew, and 24-hour lockdown, with par-
ticular emphasis on social distancing.>2 Among these mea-
sures, country-level closure of dental services except for
emergency treatments has been implemented.? Orthodon-
tic emergencies occasionally occur, and they represent ur-
gencies rather than emergencies. Pain and discomfort are
the main reported emergencies experienced during orth-
odontic treatment.*5 Several recent studies have shown
that more than 95 % of patients undergoing an orthodon-
tic treatment report different levels of pain during the
orthodontic procedures.®-8 The most common orthodon-
tic procedures include bracket and archwire placement,
trans-palatal bar, or more recently, mini-implant place-
ment. The forces generated during these procedures result
in the creation of various tension and compression zones
in the periodontal ligament, which can lead to a painful
experience for patients, who will associate pain with the
implant procedure.’ At the same time, in most cases, pa-
tients undergoing orthodontic treatment are exposed to
various degrees of pain on a longer term as well. In these
cases, the duration of pain is not limited to the implanta-
tion procedure, but to the entire period during which the
patient is carrying the mini-implant, as the pain can also
result from the elastic traction of surrounding tissues or
implant movement. Therefore, pain can negatively impact

the quality of life of patients undergoing an orthodontic
treatment, determining them to discontinue treatment.

A significant individual variation in pain perception has
been described in relation to the application of orthodon-
tic forces.? Pain intensity is influenced by various factors
such as emotional and cognitive status, and also environ-
mental or cultural factors. Experiences of pain are always
multidimensional, being highly associated with sensorial
as well as affective aspects.6”

Although pain progression after initial archwire place-
ment has been well documented, there are no studies pub-
lished so far regarding pain intensity during the placement
and anchorage of orthodontic mini-implants or during the
postoperative period.!1®-13 At the same time, there is no
consensus on the role of different factors that influence the
severity of pain perception in patients undergoing orth-
odontic treatment.

The aim of this study was to evaluate the factors that
can avoid prolonging treatment time, the mental distress
of orthodontic patients, and their anxiety on treatment
duration and outcome. We also aimed investigate the fac-
tors associated with the intensity of pain perception during
orthodontic procedures consisting in anesthesia and orth-
odontic mini-implant placement and removal, during the
early stages of the SARS-CoV-2 pandemic.

MATERIALS AND METHOD

Subjects and study design

The study included 50 young adults with a permanent den-
tition in need of orthodontic treatment in whom, in order

FIGURE 1.

Clinical situation before (left) vs. after (right) mini-implant placement
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to shorten the treatment time and specialist visits because
of the ongoing coronavirus pandemic, the therapeutic plan
included mini-implant placement, followed by fixed appli-
ances in both jaws, activated by elastic tractions (Figure
1). The study sample involved both patients with large
over-jets and patients with crowding, and the need for ad-
ditional anchorage of the implants varied from moderate
to maximum (Figure 2).

Pain intensity was assessed using self-report question-
naires, which have been previously proved reliable and
valid, as shown in Appendix 1.19 Post-operative assessment
was based on the visual analogue scale (VAS),¢ which is
commonly used for pain quantification. Pain was defined
as being of low intensity if the severity of pain was 1 or 2 on
the VAS, or high intensity if the severity of pain was 3 or 4.

The patients were asked to fill in the questionnaires at
different moments: (1) immediately after implant place-
ment (to assess the pain associated with anesthesia, im-
plant placement, and elastic traction anchorage); (2) at
the 2-month follow-up (to assess the pain associated with
implant movement and gingiva/bone pain around the im-
plant); and (3) immediately after implant removal (to as-
sess the pain associated with implant removal).

Group 1 consisted of 28 patients (56.0%) with low-in-
tensity pain during implant placement, while Group 2 in-
cluded 22 patients (44.0%) with high-intensity pain during
implant placement.

The study was approved by the Ethics Committee of
Algocalm Private Medical Center, Targu Mures, Romania
(894/05.04.2020). All the included patients gave informed
consent for participating in the study, and all the study pro-
cedures were in accordance with the principles stated in
the Declaration of Helsinki.

Orthodontic protocol

All subjects were treated under the following orthodontic
protocol.

Anesthesia consisted in topical use of Lidocaine™ spray
(2% Septodont spray, Creteil, France) applied for 1 min-
ute, followed by infiltration of 1 mL of articaine hydro-
chloride + epinephrine 1:100,000 solution (ARTICAINE™
Septodont, Creteil, France), applied with the aid of a 0.30
x 38 mm gingival needle (Heraeus™, Hanau, Germany) in
the mucosal area only.

The mini-implant procedure consisted in the placement
of a self-drilling mini-implant (Figure 3) measuring 11 mm
in length and 1.8 mm in diameter (BioMaterials™, Seoul,
South Korea). The mini-implants were placed with the
help of a surgical kit with hand key (Anchor Plus™ Anchor
Plus Screw, Los Angeles, USA). The implant placement
was performed without the need for previous osteotomy,
at 4 minutes after the anesthetic solution was administered.

Most (70%) of the mini-implants were placed in the
maxilla and were loaded with elastic bands after surgery.
Anti-inflammatory agents (oral ibuprofen, 400 mg 3 x 1/
day for 5 days) and painkillers (oral metamizole, 500 mg
3 x 1/day for 2 days) were recommended after surgery in
all cases.

Outcome measures

We studied the association of the following factors with
the intensity of pain perception in patients undergoing
orthodontic treatment: age, gender, and procedure type.
The following procedures were included in this analysis,

FIGURE 2.

Radiographic aspect of two orthodontic mini-implants

FIGURE 3. Orthodontic mini-implant used in the study
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TABLE 1.

General characteristics of the study population

Patient characteristics

n %

Male gender 26 52
Mean = SD 95% CI

Age, years 20.84 +3.29 19.9-2177
Pain intensity during anesthesia, VAS scale 1.58 £ 0.49 1.43-172
Pain intensity during implant placement, VAS scale 24+0.8 217-2.63
Pain intensity during implant removal, VAS scale 2.36 +0.66 217-2.54
Pain intensity during implant movement 148 + 0.88 1.22-173
Pain intensity during elastic traction 2.26+£0.63 2.08-2.44
Gingival/bone pain around the implant 232+258 215-2.48

and pain severity was analyzed in relation to each of these
procedures: anesthesia, implant placement, and implant
removal. Also, pain during implant movement (if present)
and elastic traction anchorage, as well as gingiva/bone
pain around the implant were assessed.

We also performed a sub-analysis of pain intensity as-
sociated with different procedures in various age groups
(<18 years, 18-21 years, and >21 years), and a sub-analy-
sis of pain intensity in patients with and without implant
movement during follow-up.

Statistical analysis

Statistical analysis was performed using the InStat™ Graph
Pad software. We used Fisher’s exact test (or Student’s
t-test for age) to compare the characteristics of patients.
Continuous values were expressed as mean and standard
deviation, and statistical difference was determined using

TABLE 2. Group characteristics according to pain intensity

the Mann-Whitney test. Statistical significance was con-
sidered for p values <0.05, and all p values were two-sided.

RESULTS

Fifty patients (26 males and 24 females) were enrolled
in the study, and all of them responded to the addressed
questionnaire. The mean age of the study population was
20.84 £ 3.29 years (Table 1).

According to the answers provided in the questionnaires,
the maximum intensity of pain was related to the procedure
of implant placement, which was associated with a pain in-
tensity (PI) of 2.4 £ 0.8 (95% CI: 2.17-2.63), followed by
implant removal (PI =2.36 + 0.66, 95% CI: 2.17-2.54), gin-
giva/bone pain around the implant (PI = 2.32 + 2.58, 95%
CI: 2.15-2.48), and elastic traction anchorage (PI = 2.26
* 0.63, 95% CI: 2.08-2.44). As expected, anesthesia (PI =
1.58 £ 0.49, 95% CI: 1.43-1.72) and implant removal (PI

Group 1 Group 2 p value
Low-intensity pain (grade High-intensity pain (grade
1 or 2) during implant 3 or 4) during implant
placement placement
n =28 (56.0%) n =22 (44.0%)

Demographic characteristics
Age, years, mean + SD 21.07 +3.36 20.54 +3.24 0.5
Male gender, n (%) 4 (3.5%) 22 (86.3%) <0.001
Pain intensity during the associated procedures Mean = SD 95% ClI Mean t SD 95% CI
Pain intensity during anesthesia 125+ 04 1.07-1.42 2.04+0.2 1.95-214 <0.0001
Pain intensity during implant removal 1.92 +0.46 174-2.72 29+042 272-3.09 <0.0001
Pain intensity during implant movement 117 £ 0.54 0.96-1.39 1.86 +1.08 1.38-2.34 0.005
Pain intensity during elastic traction 1.92 +0.53 171-213 2.68-0.47 2.47-2.89 <0.0001
Gingival/bone pain around the implant 214 +0.52 1.93-2.34 2.54+0.59 2.28-2.81 0.01
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TABLE 3. Pain intensity during implant-related procedures, by gender

Males Females p value
n =26 (52%) n = 24 (48%)
Mean + SD 95% CI Mean + SD 95% ClI

Pain intensity during anesthesia 205+0.22 1.94-215 1.3+ 0.46 112-1.47 <0.0001
Pain intensity during implant placement 315+048 2.92-3.37 1.9+ 0.54 1.69-2.10 <0.0001
Pain intensity during implant removal 2.85+0.48 2.62-3.07 2.03+0.55 1.86-2.24 <0.0001
Pain intensity during elastic traction 27+ 047 2.48-2.92 1.96 £ 0.55 175=217 <0.0001
Pain intensity during implant movement 1.85£1.08 1.34-2.36 1.23+06 0.99-1.46 0.01
Gingival/bone pain around the implant 255+06 2.26-2.8 216+ 0.5 1.9-2.3 0.02

= 1.48 £ 0.88, 95% CI: 1.22-2.54) were associated with a
lower degree of pain (Table 1).

There were no significant differences between the two
study groups in respect to age (mean age 21.07 + 3.36 years
vs. 20.54 £ 3.24 years, p = 0.5). However, male gender was
present in a significantly higher extent in the group with
high-intensity pain during implant placement (86.3% in
Group 2 vs. 3.5% in Group 1, p <0.0001).

There was a significantly higher level of pain perceived
by patients in Group 2 for all related procedures or pain
types (anesthesia: p <0.0001; implant removal: p <0.0001;
implant movement: p = 0.005; elastic traction: p <0.0001;
gingiva/bone pain around the implant: p = 0.01) (Table 2),
indicating that patients in this group showed a higher sus-
ceptibility to pain, manifested during all implant-related
procedures and also during the follow-up.

Sub-analysis of the pain intensity according to gender
showed clearly that males exhibited a higher sensibility
to pain than females during all implant-related proce-
dures (2.05 vs. 1.3, p <0.0001 for anesthesia, 3.15 vs. 1.9,
p <0.0001 for implant placement, 2.85 vs. 2.03, p <0.0001
for implant removal, 2.7 vs. 1.96, p <0.0001 for elastic
traction, 1.85 vs. 1.23, p = 0.01 for implant movement,

TABLE 4. Pain intensity during implant-related procedures, by age

and 2.55 vs. 2.16, p = 0.02 for gingiva/bone pain around
the implant).

The sub-analysis of pain intensity according to differ-
ent age groups showed that patients between 18-21 years
were the most sensitive to pain (subgroup A, n = 18, 36%)
(Table 3).

There were no statistically significant differences be-
tween subjects aged <18 years and >21 years in respect to
pain perceived during any of the implant-related proce-
dures; however, there were statistically significant differ-
ences between subjects <18 years and 18-21 years, as well
as subjects aged 18-21 years and >21 years in almost all of
these procedures (Table 4).

Another interesting observation was that pain intensity
was significantly higher in the subgroup of patients who
presented implant movement during the post-implanta-
tion period, especially regarding implant placement (PI
2.78vs.2.25, p = 0.03), implant removal (P12.71 vs. 2.22, p
=0.01), and elastic traction anchorage (P12.64 vs.2.11,p =
0.006) (Figure 4). However, there were no statistically sig-
nificant differences between the groups with and without
implant movement regarding the intensity of the gingiva/
bone pain during follow-up (PI 2.42 vs. 2.27, p = 0.4), in-

Age <18 years Age 18-21years Age >21years p value
n =14 (28%) n =18 (36%) n =18 (36%)
A B C
Mean+SD 95% CI Mean+SD 95% CI Mean+SD 95%Cl Avs.B Bvs.C Avs.C
Pain intensity during anesthesia 16+05 135-193 172+046 149-195 138105 113-163 0.6 0.04 01
Pain intensity during implant placement 221+08 175-242 283+078 244-3.22 21+ 06 17-2.4 0.3 0.005 0.6
Pain intensity during implant removal 214+053 183-232 266+068 232-300 222+06 1.9-2.5 0.02 0.005 07
Pain intensity during implant movement 1.07+06 0714 194+09 144-244 133+07 0.95-171 0.007 0.04 0.3
Pain intensity during elastic traction 214+053 1.83-245 266+059 237-296 194+0.53 167-2.21 0.01 0.0005 0.3
Gingival/bone pain around the implant 214+053 183-245 255+061 224-286 222+054 195-249 006 0.09 0.6
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dicating that this type of pain has no correlation with the
movement of the implant.

DISCUSSIONS

After the introduction of temporary skeletal anchorages,
devices such as mini-implants modified with intraoral at-
tachments have been used as an alternative to classic tooth-
supported anchorage. According to Cornelis et al., current-
ly published studies in the orthodontic field tend to focus on
mini-implants, which seem to be easier to place, probably
because of their small size.!* However, mini-implants have
been associated with a fairly high rate of failure and compli-
cations, including fracture during placement, loosening un-
der loading, or impingement on roots either during place-
ment or tooth movement.!* Despite the widespread use
of these treatments, patients are apprehensive when they
need to undergo mini-implant procedures, mainly because
of the pain that accompanies the procedure.!s

The mini-implant system was successfully used in this
study as a skeletal anchor, and the patients supported well
the pain and discomfort associated with the treatment.
Pain and discomfort were mostly moderate while masti-
cating sticky, fibrous, and firm foods. Mild pain was mostly
reported during tooth brushing.

We used the visual analogue scale to record pain inten-
sity in our study. It was chosen due to its easy clinical ap-
plicability and great power of pain measurement. These
scales have also been proven to be valid for children and
adolescents.!617 Analysis of the patients’ acceptance fac-
tors regarding the use of mini-implants during orthodon-
tic treatment revealed that infiltrative anesthesia is one of

Implant removal

Elastic traction ~ Gingiva/bone

® Implant movement

Pain intensity with vs. without implant movement

the procedures most frequently rejected by the patients.
Recent studies suggested the placement of implants un-
der topical anesthesia, this type of anesthesia presenting
several benefits such as patient acceptance, and easy and
comfortable placement. However, it has been reported
that 62.5% of patients felt pain during orthodontic treat-
ment under topical anesthesia, due to the incomplete level
of achieved anesthesia.'> As a result, until further develop-
ment of more efficient topical anesthetics, the infiltration
method has remained the most commonly used type of
anesthesia.

The results of our study indicate low levels of pain per-
ception related to the anesthetic procedure, which seems
to be easily tolerated by the patients.

Previous studies confirmed that orthodontic surgical
procedures are well tolerated by patients.!11920 In a study
by Cornelis et al., 82% of subjects stated that the surgical
experience was better than expected, with little pain.'*
However, Justens et al. reported that patients had com-
plained of pain in 40-50% of cases, during or after surgery.
However, this did not negatively affect the final general
satisfaction with the treatment.!$

The most frequent problems described in relation to
surgical treatment were postsurgical swelling, lasting 5
days on average, and cheek irritation, which was experi-
enced initially by more than a third of the patients and less-
ened over time.

Feldmann et al. reported that the individual variation in
perceived pain intensity was overall large.¢ The pain scores
ranged from no pain at all to the worst imaginable pain.
Median values for pain intensity and discomfort were com-
paratively moderate, but some patients described it as the



Journal of Interdisciplinary Medicine 2021; Epub ahead of print

worst imaginable. Moreover, the perception of pain inten-
sity is also subjective and influenced by many other factors
such as anxiety levels and motivational attitude.

In our study, the factors that presented a superior as-
sociation with pain were male gender and age between
18 and 21 years. These results confirm the hypothesis that
there is higher susceptibility to pain in male subjects and,
at the same time, in a certain age group. The age group
of 18-21 years is usually associated with a slightly higher
degree of emotional disturbances, and this could explain
the higher level of pain perception at this age. The situa-
tion tends to improve in subjects over 21 years, with pain
perception values close to that obtained by those below
18 years.

The association of pain intensity with male gender and
with the age group of 18-21 years during or after orthodon-
tic treatment has not been described before. According to
the authors’ knowledge, this is the first study demonstrating
a very strong association between these factors and pain in-
tensity in patients undergoing orthodontic treatment.

In general, any delay in orthodontic treatment would
result in emergencies. However, emergencies, pain and
disability experienced by patients, especially in the event
of a pandemic, were not very high as normally reported
by the patients. This should help decision-makers evaluate
risks versus benefits when it comes to resumption of clini-
cal operations in case of a future disease outbreak.?!:22

CONCLUSIONS

In this study, pain perception during orthodontic treat-
ment was significantly higher in males than in females, and
in the age group of 18 to 21 years. The most painful proce-
dure during orthodontic treatment was the initial moment
when the implant was placed, followed by the moment of
implant removal, while gingiva/bone pain around the im-
plant and elastic traction anchorage was associated with
lower degrees of pain.
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Appendix 1

QUESTIONNAIRE

Pain sensation evaluation during orthodontic mini-implant placement

1. On a scale from 1 to 4, where 1 represents very mild pain and 4 represents severe pain, how would you
describe the pain you felt during the infiltrative anesthesia before the insertion of a mini-implant?

1 Very mild 2 Mild 3 Moderate 4 Severe

2. On a scale from 1 to 4, where 1 represents very mild pain and 4 represents severe pain, how would you
describe the pain you felt during the implant placement?

1 Very mild 2 Mild 3 Moderate 4 Severe
3. During the elastic traction on mini-implants, did you feel pain at any moment?
Yes No

4. If you answered affirmative at the above question, on a scale from 1 to 4, where 1 represents very mild
pain and 4 represents severe pain, how would you describe the pain you felt during the elastic traction?

1 Very mild 2 Mild 3 Moderate 4 Severe

5. During the orthodontic treatment with anchorage on mini-implants, did you feel any pain in the gingiva/
bone around the implant?

Yes No

6. If you answered affirmative at the above question, on a scale from 1 to 4, where 1 represents very mild
pain and 4 represents severe pain, how would you describe the intensity of the gingival/bone pain aro-
und the implant?

1 Very mild 2 Mild 3 Moderate 4 Severe

7. On a scale from 1 to 4, where 1 represents very mild pain and 4 represents severe pain, how would you
describe the pain you felt during implant movement in the postoperative period?

1 Very mild 2 Mild 3 Moderate 4 Severe

8. On a scale from 1 to 4, where 1 represents very mild pain and 4 represents severe pain, how would you
describe the pain you felt during the removal of the mini-implant?

1 Very mild 2 Mild 3 Moderate 4 Severe



