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Abstract

Objective: The aims of this study were to investigate the time at which pain started,
the duration and intensity of the pain, the teeth affected in the mouth and whether
sex was important in the perception of pain during the first week of rapid maxillary
expansion (RME) treatment.

Materials and Methods: Sixty-two patients, 30 boys (mean age 12.91+0.70 years),
32 girls (mean age 13.16+0.52) undergoing RME treatment with an acrylic-bonded
appliance was surveyed. The appliance was activated with two turns per day. The
patient's pain response was measured for each day in the morning and evening for a
week using the Facial Pain Scale-Revised.

Results: Pain was reported by 66.12 per cent of patients after first activation of
expansion appliance. No sex difference was found for percentage of patients
reporting pain. At the posterior teeth, there were statistically significant results
between the mean pain scores on days 2 and 6 in the morning and on days 1 and 6
in the evening for male patients.

Conclusion: Most of the patients undergoing RME treatment perceived pain,
especially during the early phase of expansion. The maximum levels of pain were
perceived during the first 5 days and showed variability among patients.

0z

Amag: Bu calismanin amaci hizli maksiller genisletme (HMG) tedavisinin ilk
haftasinda agrinin basladigi zamani, agrinin siiresi ve yogunlugunu, agizda etkilenen
disleri ve cinsiyetin agri algisindaki 6nemini arastirmaktir.

Gere¢ ve Ydntemler: Akrilik bonded aparey ile HMG tedavisi uygulanan 30
erkek (ortalama yas 12,91+0,70 yil), 32 kiz (ortalama yas 13,16+0,52), 62 hasta
arastirmada yer almistir. Aparey giinde iki tur aktive edilmistir. Hastanin agri yaniti
Yiiz Agri Skalasi-Revize versiyonu kullanilarak bir hafta boyunca her giin sabah ve
aksam olctlmustar.

Bulgular: Genisletme apareyinin ilk aktivasyonundan sonra hastalarin %66,12'si
tarafindan agri rapor edilmistir. Cinsiyetler arasinda agri bildiren hastalarin yiizdeleri
bakimindan herhangi bir fark bulunamamistir. Arka dislerde, sabah 2. ve 6. giinlerde,
aksam 1. ve 6. glinlerde ortalama agri skorlari arasinda erkek hastalarda istatistiksel
olarak anlamli sonuclar vardir.

Sonug¢: HMG tedavisi gbren hastalarin cogu, dzellikle genisletmenin erken evresinde
agri hissetmistir. Maksimum agri seviyeleri ilk 5 glin boyunca algilanmis ve hastalar
arasinda degiskenlik gostermistir.
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Introduction

Rapid maxillary expansion (RME) is used to correct
transverse discrepancies between the maxilla and
mandible by opening the mid-palatal suture (1,2).
This treatment is commonly preferred by many
orthodontists in the primary, mixed or permanent
dentition (3,4).

Ten Cate et al. (5) reported traumatic tears, death
of fibroblasts, disruption of collagen fibres, and acute
inflammation after exerting an expansion force in rats.
As part of this inflammatory process, the patient feels
a painful sensation, which is often expressed in the
whole craniofacial region (6).

Orthodontic pain and discomfort may negatively
affect patient cooperation and discourage some
patients from seeking treatment (7,8). Different
studies have shown that 70-95% of patients complain
of the pain caused by orthodontic appliances (9-11).

In the literature, many studies have reported pain
associated with different orthodontic procedures such
as placement of separator, miniplate, microimplant,
archwire, wear of elastics, headgear and debonding
(12-18). Few studies have explored the pain and the
discomfort during RME treatment (1-3,19).

The purpose of this study was to investigate
the following questions after application of RME
appliance: (1) the time at which the pain started,
(2) the duration and intensity of the pain, (3) the
teeth affected in the mouth and (4) whether sex was
important in the perception of pain.

Materials and Methods

The study group was comprised of a total of 62
patients (30 boys, 32 girls) who applied to Department
of Orthodontics at Adnan Menderes University for
orthodontic treatment. The mean age was 12.91+0.70
years for boys and 13.16%0.52 years for girls. The
inclusion criteria were functional unilateral or bilateral
posterior crosshite with transverse deficiency, the
absence of any craniofacial anomalies such as cleft
lip and palate. All patients were between S and MP3u
maturation stages at the beginning of treatment.
The patients were informed about the treatment
procedures and informed consent was obtained from
all patients. This study was approved by the Research
Ethics Committee of the Siileyman Demirel University
with the reference number 72867572-050-1186.
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All patients were treated with an acrylic-bonded
RME appliance as described by Akkaya et al. (20). The
expansion screw was activated by the patients twice
a day with one-quarter turn in the morning and in the
evening until the palatal cusps of the maxillary first
molars contacted the buccal cusps of the mandibular
first molars. The questionnaires were analyzed by one
of the authors, who were blinded to the study and
performed no orthodontic treatment on the patients.

The patients were given prepared questionnaires
and instructed on how they should be completed
after the RME appliances were bonded. The first
activation was performed in the dental clinic in the
morning. The patient was asked to rate his/her
perceived pain using pain scale immediately after the
activation and repeat the expansion procedure and
pain measurements at home for the remaining turns.
The questionnaires were completed by all patients
after one week. Question 1 is about the time at which
pain first perceived after first activation of expansion
screw. In the following questions, the patients were
asked individually for each day in the morning and
in the evening for a week, whether they felt pain,
in which teeth they perceived pain. The Faces Pain
Scale-Revised (FPS-R) was used for measurement
of the intensity of the pain. It is comprised of six
horizontally arranged sex-and race-neutral faces
depicting expressions of “no pain” (furthest left) to
“very much pain” (furthest right) on a piece of paper.
The patient is asked to point to the face that indicates
how much pain he/she feels, and his/her reported
pain is subsequently scored 0, 2, 4, 6, 8, 10 for the six
faces (Figure 1) (21).

Statistical Analysis

All analyses were performed with the software
SPSS 18.0 for Windows (SPSS, Inc., Chicago, lllinois).
Z-test analysis was used for comparison of the ratios
between the sex and the percentage of patients
reporting pain. FPS-R scores over the study period
were assessed using Friedman rank test followed
by Bonferroni-Dunn test to ascertain significance
between the mean ranks of days. P value <0.05 was
considered statistically significant.

Results

Pain was reported by 66.12 per cent (41 patients)
after first activation of expansion screw. 87.80 per
cent (36 patients) perceived pain in the first two hours
(Table 1).
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Comparison of the percentages of patients
reporting pain according to sex showed that there
were no statistically significant results (p>0.05) (Table
2).

Distribution of patients reporting pain at the
anterior and posterior teeth regions through 8 days
were showed in Table 3. The percentage of patients
reporting pain at the posterior teeth was greater than
the anterior teeth.

Table 4 showed the distribution of mean FPS-R
scores of each morning and evening according to

Table 1. Distribution of initial pain versus time after
first activation

Time of initial pain

After the 2nd hour

The first 2 hours

Pain 100.00

Table 2. Comparison of the percentage of patients
reporting pain according to sex

Morning

Evening

%: Percentage of patients reporting pain, n: Number of patients
reporting pain

When did you perceive the initial pain?

1% day 20 162,50 |21 |70.00 (17 |[53.12 |21 |70.00
8 |[38.09 |3 30 10 | 4761 |3 30
2 day 24 [ 75.00 |24 |80.00 |24 |75.00 |21 |70.00
5 (23.80 |2 20 5 23.80 |3 30
3 day 2317187 |21 |70.00 (23 |71.87 |21 |70.00
6 |[2857 |3 30 6 8.57 3 30
4% day 24 175.00 |18 |60.00 23 |71.87 |15 |50.00
5 12380 |4 40 6 28.57 |5 50
5% day 24 175.00 |18 |60.00 (24 |[75.00 |21 |70.00
5 [23.80 |4 40 5 23.80 |3 30
6" day 20 |1 62.50 |18 |60.00 23 |71.87 |15 |50.00
8 |38.09 |4 40 6 28.57 |5 50
7% day 20 |1 62.50 |18 | 60.00 23 |71.87 |18 |60.00
8 |38.09 |4 40 6 28.57 |4 |40
%: Percentage of patients reporting pain, n: Number of patients
reporting pain All p values are greater than 0.05
The first | After the
2 hours | 2"hour
() ()

Figure 1. The questionnaire and faces pain scale-revised used in the study

FPS-R: Facial Pain Scale-Revised

' O 10 (O 10 () O 10 10 10 (O 10 10 (0 [0
AR EL i e No [No [ No [ No No No | No No | No No |No |No [ No | No
O (O[O 70 J0 0 10 (0O 10 10 10 (0O {0 |0
FPS-R Score
In which part(s) do you feel the pain?
Anterior teeth FPS-R Score
Posterior teeth FPS-R Score
(23 (23 (g2 (£ [e2) (3)
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sex. At the anterior teeth, there were no statistically
significant results between the mean FPS-R scores
regarding to each morning and evening for female
and male subjects (p>0.05). At the posterior teeth,
there were statistically significant results between the
mean FPS-R scores on days 2 and 6 (p<0.05) in the
morning and on days 1 and 6 (p<0.05) in the evening
for male patients (Table 4).

Table 3. Distribution of patients reporting pain through
the days

Posterior teeth

Anterior teeth

N N 0 N

1% day 16 | 25.80 |12 |19.35 (32 | 53.54 |34 | 54.83
2" day 20 | 32.25 |24 |38.70 |42 | 67.74 |38 | 61.29
31 day 22 | 3548 |24 |38.70 |38 | 61.29 |40 | 64.51
4% day 28 [ 45.16 |22 |35.48 |36 | 58.06 |36 | 58.06
5% day 26 | 41.93 |20 |32.25 |34 | 54.83 |36 | 58.06
6™ day 18 [ 29.03 |18 |29.03 |34 [54.83 |30 |48.38
7" day 18 [ 29.03 |20 |32.25 |28 [45.16 |30 |48.38
%: Percentage of patients reporting pain, n: Number of patients
reporting pain

Discussion

Pain is a complex emotion that alters from one
individual to another; hence its objective evaluation
is difficult. Multiple tools have been used for the
measurement of pain intensity or severity (2). Studies
have shown that children at 3 years of age and older
are capable of understanding the concept of pain and
its varying degrees of intensity, if provided with an
appropriate device (3,4). The FPS-R was used in the
assessment of pain in this study. dos Santos Calderon
etal. (22), Hembrecht et al. (23), Wong et al. (24) used
FPS-R in their dental studies. It has the advantage
of being suitable for use with the most widely used
metric scale for scoring (0-10), and conforms closely
to a linear interval scale (21).

Previous studies suggest that most patients
undergoing this orthodontic procedure report pain,
which generally occurs during the initial phase and
diminishes thereafter (1-4,19). Therefore, we limited
the duration of our study with one week. Two-
activations/day protocol was used, and pain was
measured both in the morning and the evening.

Zimring and Isaacson (25) reported that the
maximum load produced by any single activation
occurs immediately at the time of turning of the
jackscrew and begins to dissipate soon thereafter. In
this study, most of the patients perceived pain within
two hours after first activation.

In this study, the sex of the patient was not a
significant factor in reporting pain during RME. This

Table 4. Distribution of mean faces pain scale-revised scores of each morning and evening according to sex

Mean FPS-R Scores

Anterior teeth

Posterior teeth

Evening

1t day 4.14 4.20 4.02 4.00 4.71 5.50 4.50 5.85%"
2" day 4.26 4.15 4.67 4.60 4.88 5.80°" 4.93 5.05
3dday 5.17 5.30 4.67 4.70 5.40 4.45 5.19 4.85
4th day 4.43 5.05 4.07 4.60 4.45 3.90 4.43 3.90
5t day 4.60 4.10 4.48 4.70 4.76 4.30 4.83 4.30
6" day 4.21 4.35 4.64 4.05 4.02 3.65%" 4.52 3.65%"
7" day 4.62 3.90 4.98 4.45 3.98 4.35 3.95 3.95
FPS-R: The Faces Pain Scale-Revised, Small letters indicate the differences between the days *: p <0.05
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finding concurs with the other studies (1,3,13,14).
Hogeweg et al. (26) reported that mechanical pain
thresholds were not different among boys and girls
aged 6-17 years old.

Although the results were not statistically
significant, the percentage of patients reporting pain
at the posterior teeth was greater than at the anterior
teeth. It is logical because the appliance was bonded
to the posterior teeth and the expansion pattern
during RME results in dentoalveolar expansion (also
dental tipping) being larger than skeletal expansion.
This finding is in accordance with the findings by
Feldmann and Bazargani (1) and Bazargani et al. (27)

It is reported that most patients undergoing RME
perceive pain, especially during the early phase of
expansion. The maximum levels of pain were reported
during the first 5 days with the greatest intensity during
the first 3 days and a steadily decreasing amount
of pain thereafter. The current results indicated
significantly lower levels of pain at the posterior teeth
on day 6 than on day 1 and 2 for males. We observed
that this pain showed variability among patients. It
has been stated that the pain reported by patients
does not seem to be directly related to the magnitude
of force exerted. It relies heavily on the psychological
well being of the individual (28).

Conclusion

e Eighty seven percent of the patients perceived
pain in the first two hours.

e No sex discrimination was found among the
percentages of patients reporting pain.

e At the posterior teeth, there were statistically
significant results between the pain levels on days
2 and 6 in the morning and on days 1 and 6 in the
evening for male patients.

e The percentage of patients reporting pain at the
posterior teeth was higher than at the anterior teeth.
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