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Introduction: Several methods are commonly used to de-
crease orthodontic pain, but versatile tools and standardized
protocols are still lacking.

Objective: In response to the need for alternatives to conven-
tional analgesic methods, this study evaluates the analgesic ef-
fects of auriculotherapy (AT) during the first three months of
fixed orthodontic treatment.

Methods: A sample of 36 subjects was selected, with patients ran-
domly allocated into two homogeneous groups, Study Group (SG)
and Control Group (CG), depending on the application/non-ap-
plication of AT. Patients rated their pain scores monthly from O
to 10, on visual analogue scales (VAS) at the time of bonding (T,)
and again at two appliance adjustments (T, and T,). At each of
these treatment phases, VAS was applied in six different time mo-
ments (TM): immediately before, immediately after, after 4 hours,
after 8 hours, after 24 hours, and after 72h hours. Descriptive sta-
tistical analysis, a Student’s t-test, and a Chi-square test were ap-
plied to the collected data (statistical significance for p < 0.05).

Results: SG patients reported lower pain levels than CG pa-
tients, both at T,, T, and T,. Moreover, average pain intensity
values were lower in the SG for all TM analyzed, with the t-test
significant (p < 0.05) for most TMs.

Conclusion: AT was effective in the pain treatment of patients
with fixed orthodontic appliances. Further studies are needed
with a sham control group to confirm the validity of these results.

Keywords: Pain. Fixed orthodontic appliance. Auriculothera-
py. Acupuncture.



Serritella E, Impellizzeri A, Liguori A, Galluccio G — Auriculotherapy used to manage orthodontic

pain: a randomized controlled pilot study

Orthodontic therapies, like most dental procedures, cause
emotional stress to the patient and are often associated
with pain that at times may even be intense.” Orthodontic
pain may be perceived during all orthodontic procedures,
but several studies have shown that fixed orthodontic appli-
ances cause more intense pain than removable or functional
ones.>? Different methods for orthodontic pain management
have been studied, including the use of pharmacological and
mechanical therapies, laser therapies, and behavioral strate-
gies.*> While these therapeutic strategies have proven useful
in the management of pain during treatment, orthodontists
generally do not prioritize pain management; the lack of stan-
dardized and efficacy-proven pain protocolsreflects this point.

The use of unconventional therapeutic protocols as alter-
natives to support conventional medical methods is
much-discussed in medical and scientific literature.®* Among
Non-Conventional Medicines (NCM), Traditional Chinese
Medicine (TCM) is the most widespread globally, as well
as the most systematic, since it is organized around sev-
eral key principles that have been preserved for centuries.
Acupuncture, one of its main branches, is a versatile thera-
peutic tool that has been applied in various medical areas,
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including Dentistry.”® Several studies indicate that acu-
puncture could supplement conventional dental treatment
methods, in particular for treatment of dental anxiety, gag
reflex, temporomandibular dysfunction, facial/neck pain,
and headache.®™ Acupuncture for analgesic purposes is of
particular interest. Although many of acupuncture’'s phys-
iological and neurological mechanisms are still unknown,
the efficacy of therapeutic acupuncture for pain therapy has
been well established.’ > While several studies support the
use of acupuncture for the management of dental pain,'
the most investigated field for the use of acupuncture in
pain management is facial and cranial-cervico-mandibular
pain.’™' Conversely, acupuncture has not been extensively
studied for the treatment of orthodontic pain, though there
is some evidence of the effectiveness of somatic acupunc-
ture in this area.’ '8

On the basis of this preliminary scientific evidence, it was
decided to undertake an experimental study to evaluate the
severity and evolution of pain in the early stages of fixed ortho-
dontic therapy and to verify the efficacy of analgesic acupunc-
ture in patients undergoing these kinds of therapies. The study
was carried out by applying an acupuncture method not yet
studied in the management of orthodontic pain: auriculother-
apy (AT), which involves the application of Vaccaria seeds to
specific auricular acupoints. Compared to other acupuncture
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methods involving the insertion of needles at the cutaneous
level, auriculotherapy offers the additional advantage of being
well-received by pediatric subjects. The study results demon-
strate this technique to be an effective treatment for a variety
of types of pain, both acute and chronic.™2°

This research aimed to analyze the efficacy of auriculother-
apy in the control of pain associated with the use of fixed
orthodontic appliances, and to propose a therapeutic proto-
col effective for reducing orthodontic pain.

A consecutive series of eligible patients was selected from a uni-
versity hospital ward, with no discrimination with regards to gen-
der or age, between May 2018 and May 2019. All patients included
in the study were undergoing a conventional fixed multibracket
orthodontictherapy, applied to one or both dental arches. Patients
with intellectual disabilities, chronic and/or metabolic diseases,
as well as those undergoing analgesic drug therapy or who had
already begun or previously undergone orthodontic treatment,
were excluded. All patients were informed about the study, includ-
ing its aims and the potential risks, and signed an informed con-
sent form in advance. The study was approved by the Institutional
Ethics Committee, Department of Oral and Maxillofacial Sciences,
Sapienza University, Rome, Italy (#53/2018 - 0000711).
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Selected patients were randomly allocated into two groups,
depending on the application/non-application of auric-
ulotherapy during the first three months of orthodon-
tic treatment:

» Study Group (SG): auriculotherapy.
» Control Group (CG): no auriculotherapy.

During the session for placement of the fixed orthodontic
appliances, a pain assessment card was distributed to all par-
ticipants, which was then returned to the medical staff, once
fully completed.

All participants were asked to indicate their pain perception
in the oral cavity and the maxillofacial region during the ini-
tial period of orthodontic treatment, at the following three
time intervals:

» Start of therapy (T,): time at which the bonding of one or
both dental arches occurred.

» First adjustment (T.): one month after T.. Time at which
the orthodontic appliance was adjusted, by changing the
archwire of one or both dental arches.

» Second adjustment (T,): one month after t1. Time at which
the orthodontic appliance was adjusted, by changing the
archwire of one or both dental arches.
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AVisual Analogue Scale (VAS) was used as a tool of pain self-as-
sessment. The scale is represented as a straight line of 10 cm
between two poles: “no pain” (0) and “maximum pain” (10).
Study participants were instructed to indicate the value of
pain experienced during all three times intervals by plotting
a mark on the scale. Patients’' pain sensations were arbitrarily
divided into five categories, based on the value given on the
VAS scale: no pain (0), mild (1-3), medium (3-5), severe (5-7),
very severe (> /).

Both at the beginning of therapy and in the following two
adjustments (T, T, and T,), the VAS scale was used to quan-
tify the sensation of pain immediately before, immediately
after, after 4 hours, after 8 hours, after 24 hours, and after 72
hours. Each patient therefore completed six pain assessments
at each of the above-mentioned time intervals (T, T, and T))
during the first three months of therapy.

In addition to the values related to pain perception, epidemi-
ological data were collected, as well as data on the pathology
and type of therapy performed: age, gender (male, female),
malocclusion (Class |, Class I, Class Ill), and dental arch treated
(upper, lower, both).
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A treatment protocol was developed according to the stan-
dardized auriculotherapy treatment methods used in tradi-
tional Chinese medicine (TCM), withthe selection ofapplication
points based on TCM principles.?’ We used both specific pain
points (Shenmen, Subcortex, Occiput) and points defined
as general that pertained to the topographic location of the
pain sensation (Mouth, Large Intestine and Lower Jaw for
the lower arch, Stomach and Upper Jaw for the upper arch)
(Fig 1A). The protocol was elaborated and defined in collabo-
ration with the Paracelso Institute of Rome (Moral Institution
of the Ministry of Health m.d. 15 April 1996; China-Italy Center
of Traditional Chinese Medicine) and was performed by an
experienced acupuncturist licensed in TCM.

The treatment was performed on a single auricle at each time
interval. At the beginning of orthodontic therapy (T,), the side
for auriculotherapy application was selected. Side selection was
based on the patient’s gender, with application on the right side
for females and left side for males. The sides treated were then
alternated at the following two adjustments (T, and T.).
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A General points
@ Specific points

© Internal ear
surface points

Figure 1: A) Map of auricular points used: (1) Shenmen; (2) Occiput; (3) Subcortex; (4) Mouth;
(5) Large Intestine; (6) Stomach; (7) Lower jaw; (8) Upper jaw. Example of (B) sensitive
points research and of (C) Vaccaria seed application.

Treatment began after the ear surface was cleaned with a cot-
ton wool pad soaked in ethyl alcohol and then dried. Three
points for pain control were selected: the “Mouth” point and
the points relating to the dental arch on which the fixed ortho-
dontic appliance was applied. When both dental arches were
bonded at the same time, all protocol points were selected.
An auriculotherapy speculum was used to identify sensitive or
reactive points, through palpation of the ear surface. Once a
reactive or sensitive areawas located, the speculumwas pressed
deeper so as to leave a mark on the skin corresponding to the
point to be treated. A Vaccaria seed was applied immediately
afterwards and fixed to the skin with a bandage (Fig.1B, 1Q).
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This procedure was repeated for all the points to be treated.
The auriculotherapy procedure started within 5 minutes of
the end of the clinical bonding procedures (T,) and the fol-
lowing adjustments (T, and T,). The Vaccaria seeds remained
in place for three days after each application, and then were
removed by the patient; the points where the seeds were
placed were subjected to intermittent pressure for about one
minute, 3 to 5 times a day, for the duration of the three days.
This technique was taught to all participants, and it was con-
firmed that patients had correctly carried it out at each time
interval. The alternate ear was treated in the same way after
the subsequent adjustments.

Since data regarding the application of auriculotherapy in
orthodontic pain was not available from other clinical studies,
patients were recruited using convenience sampling.

All patients were randomly assigned to the control (CG) or
study group (SG) at a rate of 1:1 allocation. The randomization
was performed using a multiplicative congruential generator
of pseudo-randomized numbers (Lehmer RNG). Patients were
enrolled sequentially, based on the order produced by the
generator. To increase the accuracy of the study, randomiza-
tion continued until we reached the same number of patients
in both groups; the final sample size was made up of 36 sub-
jects (18 in each treatment group).
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Given the characteristics of the treatment, participants and
investigators were not blinded to treatment allocation. The stat-
istician was not involved in the randomization process and
analyzed data without assess to information about allocation.

The primary outcome of interest was the pain level and its vari-
ation over the three time intervals (T, T, and T,) in both groups,
for all the time moments analyzed. The secondary outcome was
pain level distribution according to the epidemiological data
(age, gender, malocclusion, and treated dental arch).

All obtained data were examined using SAS software.
Descriptive statistical analysis involved calculation of the
following quantitative characteristics: standard deviation,
mean, median, minimum, and maximum. This analysis was
carried out for both epidemiological characteristics: those
related to the therapy and those concerning pain intensity
and its trends over time. Performance of a Student's t-test
allowed for identification of significant differences between
the average pain levels of the study group and the control
group; a Chi-square test was performed to determine signifi-
cant differences between the average pain levels according to
gender, age, malocclusion, and treated dental arch (statistical
significance for p <0.05).
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The study sample was comprised of 36 Caucasian subjects,
14 male and 22 female, with a mean age of 19.5 years (range:
13-54 years) (Fig 2). Table 1 presents the characteristics of the
whole sample with regard to demographic data, pathology,
and type of therapy performed.

Table 1: Participants’' epidemiological data.

_ Study group (SG) Control group (CG) TOTAL (SG + CG)
Age

MEAN = S.D. 20.89 £ 6.67 18.05+10.10 19.47 + 8.48
Gender
MALE (n, %) 8 (44.4%) 6 (33.3%) 14 (38.9%)
FEMALE (n, %) 10 (55.6%) 12 (66.7%) 22 (61.1%)

Malocclusion

Class | 8 4 12
Class Il 7 10 17
Class Il 3 4 7

Treated dental arch

Upper 14 14 28

Lower 4 4 8

Both 0 0 0
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SCREENING
Patients undergoing conven-
tional fixed orthodontic therapy
n=47

SCREEN FAILURES
n=11

SIGN CONSENT

RANDOMIZATION
n =36

STUDY GROUP CONTROL GROUP
n=18 n=18

AURICULOTHERAPY NO AURICULOTHERAPY

Pain assessmentat T, T, and T, Pain assessmentat T, T, and T,

Figure 2: Flow chart of patient enroliment and interventions.
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SG patients reported lower pain values than CG patients. These values
were lower, on average, for all the time intervals analyzed (T, T, and T,).
Figure 3 shows the quantitative pain results (VAS scale) in terms of mean
values of pain perception for both groups (SG and CG) across all three
time intervals analyzed (T, T, and T,), with indication of whether or not
patients underwent auriculotherapy treatment (Fig 3A), and divided
according to the gender (M and F) of the patients (Fig 3B).
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The values reported by male patients were higher, on aver-
age, than those reported by females for all the time intervals
considered, with the exception of the moments “immediately
after” for SG patients and “immediately before” and “after 72
hours” for CG patients (Table 2 and Fig 3B).

Table 2: Average pain levels over time based on patient's gender (mean values for the
three time intervals considered: T, T, and T,).

SG - WITH AURICULOTHERAPY (mean + S.D.)

Immediately Immediately After After After
before after 4h 8h 72h

0.71 £0.69 1.92 £ 1.84 2.25+2.00 287124 2.17+2.10

\ 1.17 +1.08 \ 1,70 + 1,53 \ 2oo+16z\ 2.53+2.09 \ 1.73 +1.70

CG - WITHOUT AURICULOTHERAPY (mean + S.D.)

mm
before after 4h 8h 72h

3.00 £ 2.30 411 +1.84 417 +2.06 5.50 + 2.20 428 +1.77

F 0.30 £+ 0.67 2.92+2.29 3.75+2.09 3.92+1.96 3.52+2.42 4.47 £ 2.11

Figure 4 shows the quantitative results related to pain (VAS
scale), subdivided by the time interval analyzed: T, (start of
therapy), T, (first adjustment), and T, (second adjustment).
These results indicate that for both the SG and CG groups,
pain appeared immediately after the bonding/adjustments,
and tended to increase in the following hours, reaching the
highestvalues after 24 hours. CG patients on average assigned
pain values greater than those of the SG for all the time inter-
vals considered (Fig 4).
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Table 3 shows the pain severity for both groups in the three
therapeutic intervals considered (T, T, and T,)), divided for
each time moment analyzed: immediately before, immedi-
ately after, after 4h, after 8h, after 24h, and after 72h.

The Student's t-test was significant in the comparative analysis
of pain between the SG and CG for almost all time moments
considered, at both the start of therapy and the following two
adjustments (T, T, and T)) (Table 3).

The Chi-square test did not show significant differences in
pain perception for any of the following parameters: age, gen-
der, malocclusion, or treated dental arch (p > 0.05). The only
exception was TM “after 24 h" in T, where gender was found
to be significant (p = 0.042).
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Table 3: Pain severity in the SG and CG groups, in the three time intervals considered

(T, T, and T,), divided by time moment.

T*

AURICULOTHERAPY (SG)

Patients: n (%)

Immediately before

M
severe
0 0 0

NO AURICULOTHERAPY (CG)
Patients: n (%)

M
severe
0 0 0

18 (100) 0 18 (100) 0
T* 18 (100) 0 0 0 0 14(77.8)  4(22.2) 0 0 0
T, 16(88.9)  1(5.5) 1(5.5) 0 0 15(83.3)  3(16.7) 0 0 0

T**  2(11.11) 15(833) 1(5.5)

Immediately after

Very
severe
oo 0

Very
severe

7(389)  7(389) 1(55 3(16.7)

T *

7(389) 11(61.1)

0

0

0

S 1(55)  9(50) | 5(27.8) 2(11.11) 1(5.5)

T

2

T* 0

. 9(50) 8(444) 1(55 0

0

2(11.11) 10(55.5) 3(16.7)  3(167)

Very Very
severe severe

0

10(55.5)  7(38.9) 0 1(5.5) 0 2(11.11)  9(50) 5(27.8) 2(11.11)
T* 5(27.8) 9 (50) 3(16.7) 1(5.5) 0 0 4(22.2) 11(61.1) 2(11.11) 1(5.5)
T,* 8(44.4) 8(44.4) 2(11.11) 0 0 0 9 (50) 6(33.3) 3(16.7) 0

T, 0

After 8h

Very Very
severe severe

8(44.4) 8(44.4) 1(5.5) 1(5.5) 0 1(5.5) 9 (50) 6(33.3) 2(11.11)
T* 4(22.2) 9 (50) 4(22.2) 1(5.5) 0 0 4(22.2) 11(61.1)  1(55) 2(11.11)
T,* 5(27.8) 11(61.1) 2(11.11) 0 0 0 9 (50) 6(33.3) 3(16.7) 0

Very
severe
0

Very
severe

T** 0 4(22.2) 11(61.1)  1(5.5) 2(11.11) 0 5(27.8) 5(27.8) 8(44.4)
T* 4(22.2) 6(33.3) 6(33.3) 1(5.5) 1(5.5) 0 3(16.7)  5(27.8)  3(16.7) 7(38.9)
T,** 5(27.8) 10(55.5) 3(16.7) 0 0 0 3(16.7) 9 (50) 3(16.7)  3(16.7)

After 72h

| orn o e | Sere |23, Mo | e wedun | seve | 0,

severe severe
T* 1(5.5) 8(444) 6(33.3) 3(16.7) 0 0 1(5.5) 8(44.4) 7(389) 2(11.11)
T ** 6(33.3) 8(44.4) 3(16.7) 1(5.5) 0 0 5(27.8) 8(44.4) 3(16.7) 2(11.11)
T ** 8(44.4) 7(38.9) 3(16.7) 0 0 0 7(38.9) 8(44.4) 2(11.11)  1(5.5)

* P <0.05, ** P <0.01 for pain values differences between SG and CG.
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Painis a frequent result of dental procedures, including ortho-
dontic treatments, and is characterized by extreme individual
variability. Studies analyzing the evolution of pain in patients
with fixed orthodontic appliance show that orthodontic pain
arises after application of orthodontic force, with a spike after
12-24 hours and a progressive decrease in the following hours,
and can persist for 5-7 days after the force application.??22
The results of this study confirm that evidence: pain occurs, on
average, immediately after orthodontic appliance adjustment
and progressively increases in the following hours; patients
belonging to both study groups indicated higher pain values
in the period “after 24h”, and these values decreased in the
next time interval analyzed.

A non-linear relationship has been established among pain
perception in response to orthodontic force and age, gender,
and psychological state. Though several studies have reported
that adult patients perceive more pain than younger patients,
it is difficult to generalize conclusions concerning age-related
pain prevalence and characteristicsin Orthodontics, especially
due to the different therapeutic approaches performed on
patients of different ages.?® Our analysis also found no signif-
icant age-related pain variation in either the SG or CG groups.
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Differences in pain perception according to sex and gender
have long been debated. Genetic, molecular, physiological,
and psychosocial factors contribute to pain elaboration and
influence pain perceptioninseparatewaysin menandwomen,
Females have a greater prevalence of many clinical pain con-
ditions, and it is believed that they are more sensitive to pain
than males.* However, conflicting results regarding male
and female pain perception during fixed appliance treatment
have emerged. Some studies show no gender differences in
reported orthodontic pain with respect to pain threshold.*
Only two studies have found that girls report more discom-
fort/pain and ulceration than boys during fixed orthodontic
treatment.>?> |In this study, male patients seemed to experi-
ence more pain, on average, than female patients, but gender
was still not found to be a significant factor in determining
the onset and intensity of pain.

Other factors were not evaluated in this study, and this can
be considered a limitation of the research, since personal
and psychological factors can affect the perception of pain.
Ideally, sham auriculotherapy (a bandage fixed on the same
acupoints, but without the use of Vaccaria seeds) should also
have been applied in this study. However, this preliminary
research aimed to evaluate the potential efficacy of auricu-
lotherapy in the management of orthodontic pain, despite
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the lack of evidence of its previous use in this specific area;
it was therefore considered appropriate to proceed without
the sham group. Further studies should aim to improve upon
this point by addressing such factors.

The study was carried out by applying a particular acu-
puncture method: auriculotherapy (AT), which involves the
application of Vaccaria seeds to specific auricular acupoints.
This technique, unlike other acupuncture methods, does not
involve the insertion of needles and therefore offers the addi-
tional advantage of being well-received by patients, includ-
ing pediatric subjects. Moreover, it was effective in treating
various types of pain, both acute and chronic.’2026 A recent
review from Vieira et al.?®* has shown auriculotherapy to have
a positive effect when paired with conventional treatments of
chronic and acute pain. lunes et al.” investigated the efficacy
of auriculotherapy in a group of TMJ dysfunctional patients,
demonstrating auriculotherapy to be significantly effective in
reducing pain in the temporal and TMJ areas. A meta-analysis
fromYeh et al.?° established that auriculotherapy provides sig-
nificant pain relief when compared to a sham or control group.
It has also been demonstrated that auricular acupressure is
more effective than auricular acupuncture.? This evidence of
the efficacy of auriculotherapy in pain management supports
the application of AT in orthodontic pain management.
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Considering the high number of patients reporting discom-
fort or pain during orthodontic therapies, several analgesic
methods have been studied. Most existing studies propose
the administration of non-steroidal anti-inflammatory drugs
(NSAIDs), which are effective in reducing pain, but may limit
the extent of dental movement during therapy.>4?’ Satisfying
results in pain reduction have been found in studies concern-
ing Low-level laser therapy (LLLT), although its use is poorly
documented.”?® Only a few studies have investigated acu-
puncture to treat orthodontic pain and none of them studied
the application or effectiveness of auriculotherapy. Jia et al.?®
studied the clinical efficacy of transcutaneous electrical acu-
point stimulation (TEAS) for orthodontic toothaches through
the use of three acupoints: Juliao (ST3), Jiachengjiang (Extra),
and the auricular point Ya (LO1). In this study, the pain scores
of the TEAS group were lower than those in the two control
groups. An animal study by the same authors showed satisfac-
tory results regarding the therapeutic and preventive effects
of TEAS on rabbits with orthodontic toothaches.”” To manage
post-adjustment orthodontic pain, Vachiramon and Wang3°
proposed the use of just one acupoint, Hegu (LI4), stimulated
by needles or simple acupressure. Finally, Boleta et al.”® ana-
lyzed patients’ pain levels during the second quarter of fixed
orthodontic therapy. They applied a treatment of somatic acu-
puncture, using two acupoints, Hegu (LI 4) and Jiache (ST 6), and
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found a statistically significant reduction in pain level indexes,
both for men and women, when acupuncture therapy was
performed before the orthodontic adjustment.

These studies highlight the effectiveness of acupuncture in
the treatment of pain during fixed orthodontic therapy; the
results obtained from the application of auriculotherapy in
this study confirm such findings. From the moment of the
application of orthodontic force, the study group undergoing
auriculotherapy perceived lower pain values than the control
group, both at the beginning of therapy (T,) and in the two
consecutive months of treatment (T, and T,). The results show
this difference in perceived pain for all the time moments
considered (immediately before, immediately after, after 4h,
after 8h, after 24h, and after 72h), with a statistically signifi-
cant difference between average values of perceived pain for
most time moments considered (Table 3).

The therapeutic auriculotherapy protocol proposed in this study
is versatile, easy to apply, minimally invasive, and low-cost.
Acupuncture procedures, including auriculotherapy, do not
produce side effects and can be safely applied by qualified
acupuncturists. This is an important feature, especially given
the extreme heterogeneity of orthodontic patients, high per-
centage of pediatric subjects, and growing demand from
patients to limit the use of medication.
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Auriculotherapy seems to be effective in pain management
for patients undergoing fixed orthodontic treatment. Despite
the limitations of this study, we can consider auriculotherapy
a valid analgesic alternative in the treatment of orthodon-
tic pain. Further studies must be conducted to confirm the
results obtained.
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