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ABSTRACT:

Aim: To evaluate and compare perceived pain and discomfort levels experienced by subjects treated with tooth-borne (Hyrax)
and bone-borne (MARPE) Maxillary expansion appliances.

Materials and Methods: Ten subjects (7 boys and 3 girls) with a mean age of 15.8(+/- 2.8) years were randomized into two
groups. Group A received a MARPE appliance anchored using mini-implants in the anterior palate and group B received a
conventional Hyrax appliance. A self-assessment questionnaire on pain intensity, discomfort and analgesic consumption was
given to subjects on the review visit and responses were collected. Descriptive statistics and Mann-Whitney U test was done to
compare the mean of pain and discomfort levels between the two groups.

Results: All 10 subjects answered the questionnaire. More pain was experienced in the posterior teeth region by subjects
treated with MARPE (p<0.05). No significant intergroup difference in pain levels experienced in the anterior region, palatal
vault and the head region and analgesic consumption was noted. (p>0.05)

Conclusions: Although both Hyrax and MARPE were generally well tolerated there was a significantly higher pain experience
in posterior teeth region for subjects treated with MARPE.
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INTRODUCTION

Maxillary expansion is a common orthodontic procedure
used to correct maxillary arch constriction by opening the
mid-palatal suture. This procedure is commonly used to
correct posterior crosshites in the mixed or permanent
dentition. This is possible with the help of various appliances
like MARPE and Hyrax.

Pain and discomfort are the most common side effects of
orthodontic treatment with fixed appliances,[*2% but there
are some studies (581 that have explored pain and discomfort
during RME treatment. The conclusion of these studies is
that most of the children who undergo treatment with RME
report pain which is more severe in the initial few days and
gradually decreases. Activation protocols with two turns per
day result in greater pain levels than do protocols with only
one turn per day 671 The highest pain levels were reported
during the first 10 activations and peaked on days 3 and 4.
Earlier studies % have reported that adolescent patients have
very good tolerance to the mini-implants anchored both in the
interradicular area and in the palate. These studies also
concluded that age was not a predictor of pain and
discomfort. However, there were no studies that have
explored pain intensity and discomfort during treatment with
skeletally anchored RME appliances.

To increase skeletal expansion and reduce the side effects of
tooth-borne RPE, various types of bone-borne RPE have
been developed.['®1%121 These appliances may produce
different results based on their design and active protocol. A
four-point microimplant-assisted rapid palatal expansion
appliance (MARPE) has been used to treat skeletal maxillary
transverse deficiency.[*3]

The purpose of this study was to investigate the patients’
perception of pain and discomfort during maxillary
expansion using two different appliances - a four-point
microimplant assisted rapid palatal expansion (MARPE) and
Hyrax appliance.

MATERIALS AND METHODOLOGY:

The respondents for this questionnaire survey comprised of
10 patients with a mean age of 15.85 years treated for
constricted maxillary arches with either MARPE or Hyrax
appliance at the department of Orthodontics and Dentofacial
Orthopedics in our college.

An informed consent was obtained from both patients and
their parents/guardians. Group | was treated with a MARPE
with four 1.8—-mm miniscrew implants attaching the expander
to the palate surface (n = 5) (Figure 1) and group Il with a
conventional banded hyrax expander (n = 5) (Figure 2). Both
expanders were activated two quarter turns per day (0.5 mm)
until the palatal cusps of the maxillary first molars contacted
the buccal cusps of the mandibular first molars. The patients
were advised to use non-prescription analgesics at their own
discretion. All patients in both groups were treated by the
same orthodontist. The questionnaires were analysed by one
of the co-authors, who was blinded to the study and
performed no orthodontic treatment on the patients.

Questionnaire:

The questionnaire included self-assessed questions
concerning pain intensity, discomfort and analgesic
consumption. The questionnaire was given to the patients on
the tenth day after the insertion of the appliance. The patients
were asked to complete the questionnaire (Figure 3) on their
own. Questions concerning intensity of pain and discomfort
experienced were graded using a visual analogue scale
(VAS) with a score of 1-10 with 1 being no pain and 10
being the worst pain imaginable.

Statistical Analysis:

The statistical analyses were performed using SPSS software
version 23.0. The descriptive analysis including the mean and
standard deviation of the study groups was done. The
significance of difference between groups was assessed with
a nonparametric Mann-Whitney U test for pain and
discomfort.

RESULTS:

All the 10 patients completed the questionnaire. Group |
consisted of 5 patients (i.e., 3 boys and 2 girls) with a mean
age of 15.7 years (SD 1.39 years), and group Il consisted of 5
patients (i.e., 4 boys and 1 girl) with a mean age of 15.8 years
(SD 1.16 years).

Pain Intensity and Discomfort

The differences between groups were tested using the
nonparametric Mann-Whitney U test for pain and discomfort.
There was a statistically significant difference in the pain
experienced in the posterior region between the Group |
(6.2+/-0.8) and the Group Il (3.4+/-1.1) with a p value of
0.008 (p<0.05) with the Mann Whitney z value of -2.538
(Table 1). The mean pain score in the anterior region was
4.2+/-0.8 in group | and 3.2+/-0.8 in group I1. There was no
significant difference in the pain experienced between the
two groups in the Palate and the head region. Overall, the
pain experienced by subjects in group | was comparatively
higher than the subjects in group Il. The mean pain scores
between the two groups are shown in Figure 4.

There was also no significant difference between the two
groups in the difficulty experienced during swallowing,
speech or excess salivation (Table 2).

Table. 1. Inter group comparison of pain intensity
assessed using Mann-Whitney U test.

PAIN MARPE HYRAX .
(n=5) (n=5)
Mean & Mean & p Z
SD SD value value

Pain in Anterior 4.2+/- 3.2 0.151 -1.643
Region 0.8 +/-0.8

Pain in Posterior 6.2 +/- 3.4+/-11 0.008 -
Region 0.8 2.538
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Pain in Palate 4.6 +/- 3.8+/-08 0421 -

1.1 1.193
Pain in Head 2.6 +/- 2+/-0.7 0.31 -
1.1 0.986

Table.2 Inter group comparison for discomfort assessed
using Mann-Whitney U test.

DISCOMFORT MARPE HYRAX .
(n=5) ((1=9)
Mean & SD Mean & SD p
value
Difficulty in 4+/-0.7 2.6+/-05 0.757
Swallowing
Hyper salivation 3.8+/-0.8 3+/-0.7 0.464
Difficulty in 44 +/-11 24+/-11 1
Speech

Table. 3. Inter group comparison for analgesic
consumption assessed using Mann-Whitney U test.

MARPE HYRAX .

(n=5) (n=5)

Mean & Mean & p

SD SD value
ANALGESIC 4+/-0.7 1.6+/-05 0.757

CONSUMPTION

Analgesic Consumption:

All the patients who were included in the study consumed
analgesics. The subjects in group | consumed analgesics for a
mean period of 4 days while those in group Il consumed
analgesics for an average of 1.6 days. There was statistically
no significant difference between the groups (Table 3).

DISCUSSION:

Previous studies have reported on pain associated with
various types of orthodontic procedures such as separator
placement, arch wire placement,[*4-1617.18] pyt literature on
pain associated with rapid palatal expansion is limited. The
purpose of this study was to investigate and compare the pain
and discomfort experienced by patients subjected to arch
expansion with two different appliances in order to aid
clinicians in preparing their patients for this procedure. Pain
experience during any orthodontic procedure is dependent on
many variables like the subject age, gender, amount of force
delivered, type of mechanics employed and most importantly
individual subject pain tolerance .[1%2]

In the present study a total of ten subjects with an average
age of 15.85 years were divided into two groups for arch
expansion. Subjects in Group | received MARPE

(Miniscrew Assisted Rapid Palatal Expansion) appliance and
Group Il receiving the Hyrax appliance for arch expansion.
Pain and discomfort experienced by subjects was assessed
using a questionnaire and the data was tabulated and
descriptive analysis including the mean and standard
deviation of the study groups was done. Pain experience was
higher in subjects treated with MARPE appliances around the
posterior teeth and there was a statistically significant
difference in the intensity of pain between groups (p<0.05).
There was no significant difference between the two groups
in the discomfort experienced during swallowing, speech or
excess salivation. All patients who were included in this
study consumed analgesics and there was statistically no
significant difference between the groups for frequency of
analgesic consumption.(p>0.05)

According to Zimring et al.,!] the pressure after a single
activation of a jack screw is followed by an immediate pain
response which then begins to dissipate soon thereafter.
Human and animal studies have shown that when sutural
tissues are expanded rapidly, highly vascular disorganized
connective tissue of an inflammatory nature is created, which
results in the perception of pain.[?> 23 Cleall et al. report that
the midpalatal suture widened very soon after the application
of pressure in Rhesus monkeys.

Earlier studies (€l of pain during conventional RME
treatment have stated that pain and discomfort levels peaked
on days 3 and 4 and thereafter remained relatively constant. It
could be speculated that the mini screw placement and
further activation of the screw in patients undergoing
expansion with MARPE can cause more pain than in patients
treated with Hyrax. This could explain why patients in the
Hyrax group experienced less pain and thus assigned lower
scores. In his study, Alessandro et. al., compared pain
experience of subjects treated with RME and subjects treated
with leaf expander and concluded that the subjects on RME
had more pain experience. He also reported the pain
perceived by subjects treated with RME had a significantly
higher amount of pain in the first four days of treatment. The
findings of our study were consistent with that of another
study by Feldmann et. al., where it was reported that the site
with highest pain experience in patients treated with hyrax
and bone anchored RPE was around the first maxillary
molars.

According to Cleall et. al., as expansion continues less
disruption of the midpalatal tissues occur with each
progressive turn of the screw.[??l This observation may
explain the gradual decrease in reported pain by the subjects
after reaching a peak at the third and fourth days. This can
also be explained by the fact that subjects may become more
comfortable with the procedure, and thus the fear and anxiety
of activating the appliance may be lessened with each turn.

Measurements of pain in children through self-reports must
be interpreted cautiously. Pain can be difficult to measure
due to limited language skills, developmental factors,
different attitudes towards pain, and prior pain experiences.
However, with proper utilization of a valid pain scale such as
the VAS scale the factors associated with painful medical or
dental treatments performed on children can be identified. To
reduce the pain experience with MARPE the appliance can
be activated 1 turn/day for the first few days when the pain is
most intense and then at 2 turns/day for the remaining period
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so that the patients get accustomed to the appliance. The
findings of this study suggests that MARPE is associated
with more pain experience than Hyrax in the posterior teeth
hence clinicians can use approaches to minimize pain
experience with MARPE. There are a few limitations of this
survey which include sample size calculation not performed,
age and gender difference were not evaluated and the
influence of different activation protocols on pain experience
were not assessed also pain is a subjective experience hence
it can vary a lot between individuals

CONCLUSIONS:

All of the subjects reported at least some pain and discomfort
during arch expansion with MARPE and Hyrax

Patients on MARPE had more pain in the posterior region
than patients on Hyrax. All of the subjects took pain
medication at least once during the expansion phase . There
was no difference in the difficulty in swallowing or speech
between the two groups.
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