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GiRiS
Maksillanin transversal anomalilerinin
ortopedik tedavisine iliskin bildirilen ilk vaka
1860 yilinda Angell a aittir (1). Angell (1)
vidanin guinlik aktivasyonu ile 2 haftalik bir
stire  icerisinde  maksiller  suturanin
acilabilecegini boylece maksillanin
transversal anomalilerinin ortadan kaldirila-
bilecegini bildirmistir. Haas ise 1961 yilinda
RPE ye yeniden deginmis ve 1970 yilinda bu
tedavinin  bliyime doneminde ideal
sonuclanacagini vurgulamistir (2-4). Hizli Gst
cene genisletmesi  (RPE)  maksillanin
transversal vyetersizligi, dudak ve damak
yarikli hastalarda, pseudo Sinif Il anomalisi,
rinolojik ve respiratuar rahatsizliklari
bulunan blytime cagindaki hastalarda
kullanilan etkili bir yontemdir (3-9).

Hizli Gst cene genisletmesinin bircok
klinik ~ faydast  bulunmakla  birlikte,
uygulamanin farkli asamalarinda olmak
lzere cesitli komplikasyonlarin olusabilmesi
mumkiindr. Bu yan etkiler arasinda apareyin
agizda gevsemesi, kirilmasi gibi teknik
konular; dental tipping (10,11); midpalatal
suturanin acilamamasi (7,12,13); destek diste
kok rezorpsiyonu ve ctiriik olusumu (14-16);
burun koprustiniin ve kokinin genislemesi
(17-19); sislik ve kizariklik (20); nazal septum
asimetrilerinin olusumu (20); diseti ¢ekilmesi
(21,22); agn (23) olarak sayilabilir. Agri
yasanan veya yasanmasi olasi fiziksel hasarla
ilintili veya fiziksel hasar acisindan
tanimlanan nahos bir duyumsal veya
duygusal deneyimdir. (24). Agri her zaman
stibjektif ve hos olmayan olarak kabul
edilmekte ve mutlaka bir etki ile iliskili olmak
zorunda degildir. Agriya duygusal ve biligsel
faktorlerden etkilenmektedir ve bundan
dolayi dogrudan doku hasari olmadan da agri
bildirilebilmektedir. Temelde, agri
organizmanin doku hasarini 6nlemesi igin
uyarict sinyaller saglamaktadir. Bu sayede
hasar olusumu engellenmektedir (25).

Ortodontik tedavilerde en sik bildirilen
olumsuz etki olan agri, hem klinisyenler icin
hem de hastalar icin oOncelikli kaygi
kaynagidir ~ (26,27).  Ortodontik  agri
konusunda yapilan anketler  agrinin
ortodontik tedavi icin anahtar belirleyici
oldugunu ve tedavinin terk edilmesinde en
belirleyici faktor oldugunu bildirmistir (26-
28). Ayni zamanda agr nedeniyle olusan
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INTRODUCTION

The first noted case relating the orthopedic
treatment of transversal anomalies of maxilla
belongs to Angell in 1860 (1). Angell stated
that maxillary suture could be opened within
a period of 2 weeks through the daily activity
of the screw and that the transversal
anomalies of maxilla could be removed (1).
Haas however mentioned RPE in 1961 and
emphasized in 1970 that this treatment could
be resulted ideally in the growing period (2-
4). Rapid palatal expansion (RPE) is an
effective method on patients within the
growing period showing maxillary transversal
deficiency, pseudo Class lll anomaly, cleft lip
and palate, and rhinologic and respiratory
diseases (3-9).

RPE has several clinical benefits however
the occurrence of miscellaneous
complications is possible at different stages of
the process. Technical issues such as
loosening or breakage of expander; dental
tipping (10,11); the non-opening of mid-
palatal suture (7,12,13); root resorption in the
anchorage teeth and the formation of dental
caries (14-16); widening of the nasal root
and nasal bridge (17-19); swelling and
reddening (20); and occurrence of nasal
septum asymmetries (20); gingival recession
(21,22); pain (23) are among these side
effects. Pain is an unpleasant sensory and
emotional experience associated with actual
or potential damage or described in terms of
such damage (24). Pain is always recognized
and accepted as subjective and unpleasant,
and is not necessarily associated with a
stimulus. It can be influenced by emotional
or cognitive factors and, therefore, be
reported in the absence of direct tissue
damage. In principle, pain serves as a
warning signal, enabling the organism to
sense impeding tissue damage and thus
avoids harm (25).

Pain, among the most cited negative
effects of orthodontic treatment, is of major
concern to patients as well as clinicians
(26,27). Surveys performed to determine the
experience of orthodontic pain have rated it
as a key deterrent to orthodontic therapy and
a major reason for discontinuing treatment
(26,28,27). Fear of pain has also been
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korkunun hastalarin ortodontik tedaviye
baglamak istememelerinin bir nedeni olarak
bildirilmistir (27).

Kranyofasiyal ortopedide bitin
kraniyofasiyal komplekse aktarilan yiiksek
siddetteki mekanik kuvvetlerden

faydalanilmaktadir. Bu vyiiksek siddetteki
kuvvetler doku yer degistirmesi, deformasyon
ve icsel stres gelisimi ile karakterize olan bir
seri reaksiyon tretmektedir (29). Ten Cate ve
ark, farelerde sagittal genisletme
kuvvetlerinin  uygulanmasindan  sonra,
travmatik yirtilmalar, eksudasyon, fibroblast
olimi, kollajen fibrillerde bozulma ve akut
enflamasyon olustugunu gozlemlemislerdir.
Enflamatuar stirecin bir parcasi olarak, hasta
buttiin kraniyofasiyal bolgeye yayilan agri
hissetmektedir (30).

Bu calismanin amaci dis cene ve yiiz
sisteminde hizli st cene genisletmesi
esnasinda agrinin algilandigi bolgelerin ve
farkli bolgelerdeki agri siddetinin zamanla
birlikte  degisimini  degerlendirmektir.
Bununla birlikte agri siddetinin
algilanmasinda kiz ve erkek bireyler
arasindaki farklihklar da incelenmistir.

BIREYLER ve YONTEM

Baslangig verileri 40 hasta tizerinden elde
edilmistir, bu hastalardan 10’u Tablo 1'de
gosterilen nedenlerden dolayr calismaya
dahil edilmemistir. Calisma materyali,
standart tedavi prosediirlerinde hizli Gst cene
genisletmesi gereken ve yaslari 13 ile 15 yil
(ortalama yas 14,4 yil) arasinda degisen 30
hastadan ( 16 erkek, 14 kiz) olusmaktadir.
Hastalarin  tedavi basindaki iskeletsel
olgunluklari MP3cap ve Ru donemleri
arasindadir. Hastalar ve hasta yakinlari
standart tedavi prosediirlerine ek olarak hizl
Gst cene genisletmesi sirasinda agrinin
degerlendirilmesi streci hakkinda detayl
sekilde bilgilendirilmistir.

Calismaya dahil olma kriterleri olarak;
iskeletsel maksiller transversal darlik varligi,
palatal bolgede cerrahi  operasyonun
gecirilmemis olmasi, palatal bolgenin dahil
oldugu travma hikayesinin bulunmamasi,
iskeletsel olgunluga ulasilmamis olmasi,
apareyin aktivasyonu icin yeterli el
becerisine sahip olunmasi, so6zIi uyaranlara
actk olunmasi, standart ortodontik tedavinin
kabul edilmis olunmasi olarak sayilabilir.
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reported as a reason for patients not wishing
to start treatment (27).

Craniofacial orthopedics utilizes
mechanical forces of a high magnitude,
which when applied are absorbed and
transmitted to the craniofacial complex.
These forces will produce a series of
reactions characterized by tissue
displacement, deformation, and
development of internal stress (29). Ten Cate
et al, after exerting a sagittal expansion force
in rats, observed traumatic tears, exudates,
death of fibroblasts, disruption of collagen
fibres, and acute inflammation. As part of the
inflammatory process, the patient perceives a
painful sensation, which is often expressed in
the whole craniofacial region (30).

The aim of this study is to study the
differences in the perception of pain in
different parts of the face during rapid palatal
expansion. The change in intensity of pain in
different parts with time is examined. We also
examined differences in pain perception
between males and females.

SUBJECTS and METHODS

Initial data were collected sequentially on
40 subjects; 10 were not included in the data
analysis for the reasons shown in Table 1.
The study sample consisted of 30 patients (16
males, 14 females) between the ages of 13
and 15 years (mean 14.4 years) who required
rapid palatal expansion in their standard
treatment plans. The skeletal maturity of
treatment and control subjects ranged
between MP3cap and Ru stages at the
beginning of treatment. The patient and their
parents were informed comprehensively
about pain assessment procedure during RPE
in addition to their standard orthodontic
treatment.

The criteria for inclusion in the study
were;  presence of skeletal maxillary
transversal deficiency; no surgical operation
history in palatal region; no trauma history
including the palatal region; no skeletal
maturity; sufficient manual skills for
activation of expander and acceptance of
standard orthodontic treatment. Patients who
could not fill out the assessment scale or
activate expander as instructed; took
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Tablo 1. Calismadan

cikarilma kriterleri.

Table 1. Exclusion Criteria.
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Apareyin aktivasyonun anlatildigi sekilde
yerine hastalar,
degerlendirme kagitlarini yanhs dolduran
hastalar, uygulama sirasinda agri kontrolt icin
ilac alan hastalar ve apareyin herhangi bir
sekilde yerinden ¢iktigi ya da kirildigi hastalar
calisma disinda birakilmigtir (Tablo 1).

getiremeyen verilen

Oncag, Dindaroglu, Dogan

medication for pain control during the
process; and whose expander were loosened
or broken were excluded from the study.
(Table 1)

An acrylic bonded hyrax device was used
for rapid palatal expansion. Hyrax screw was
placed as close as possible to the palate in

Calismadan cikariima nedenleri /
Exclusion Criteria

Denek Sayisi /
Number of Subjects(n)

Agri skalasinin doldurulamamasi/

Could not fill out the pain assessment scale 2
Bildirilen sekilde apareyin aktive edilememesi/ 2
Could not activate expander as instructed

Agri kontrolU igin ilag alinmasl/ 4
Using medication for pain control

Apareye ait problemeler (kirlma,gevseme)/ 5
Expander problems (Loosening, Breakage)

Toplam / Total 10

Hizli Gst cene genisletmesi icin akrilik
bonded hyrax apareyi kullanilmistir. Hyrax
vidasi damaga mimkin olan en yakin
mesafede premolar bolgesine yerlestirilmistir.
Akrilik kisim dislerin okliizal ve vestibiil
ylizeyini kaplayacak sekilde hazirlanmistir.
Hastalara ve yakinlarina renkli agri skalasi ve
yuzin farkli  bolgelerinin
gosterildigi resim verilerek algilanan agrinin
kayit yontemi detayli olarak anlatilmistir.
Ardindan hastalardan prosedirii anlatmalar
istenerek uygulamanin anlastlip
anlasilmadigi kontrol edilmistir. Apareyin
aktivasyonu sabah ve aksam 1 tur olmak
tizere gtinde 2 tur (0,5 mm) olacak sekilde
yapilmistir.  Hasta  yakinlari  apareyin
simantasyonunun ardindan  aktivasyon
hakkinda bilgilendirilmistir. Degerlendirme
icin genisletmenin ilk 10 ginlik donemi
dikkate alinmistir. Agrinin degerlendirilmesi
icin her hastaya ytiz tizerinde frontal bolge,
sag ve sol sakak bolgesi, sag ve sol yanak

numaralarla

bolgesi, sag ve sol palatinal bolgeler ve
dental bolgenin numaralarla gosterildigi
resim  verilmistir  (Sekil 1  Sag-Sol).
Hastalardan bu 8 farkh bolgeyi algiladiklari
agn siddetine gore standart 10 cm lik renkli
agn skalasi tizerine yerlestirmeleri istenmistir
(Sekil 2). Agri her aktivasyonun ardindan ilk 5
dakika icerisinde degerlendirilmistir. Hastalar
aktivasyon sirasinda agri kontrolt igin ilag

premolar region with the acrylic covering
occlusal and vestibular surfaces of the
anchorage teeth. A colored pain scale and a
picture showing different regions on the face
indicated by different numbers were given to
patients and their parents then they informed
carefully about the pain assessment process.
The patients were then asked to tell the
procedure in order to double-check whether
the process was understood by them or not.
Activation of expander was done 2 turns a
day (0.5 mm) as 1 tour in the morning and 1
tour in the evening. Parents were informed
about the activation following bonding of
RPE appliance. The first 10 days of the
expansion was taken into account for
assessment. In order to assess perception of
pain, the picture showing frontal region, right
and left temporal regions, right and left malar
regions, right and left palatinal regions, and
dental region indicated with numbers on the
face was given to each patient (Figure 1 left-
right). The patients were then asked to place
these 8 different regions on the standard 10
cm colored pain scale according to their
perceived pain intensity (Figure 2). Pain was
assessed within the first 5 minutes following
all activation. Patients were informed not to
take medication for pain control during
activation. Colored pain scale scores of 8
different regions were placed on a table at the
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alinamamasi  konusunda bilgilendirilmis-
lerdir. 10 gliniin sonunda yiliz tzerinde
belirlenen bolgelerin renkli agri skalasinda
aldiklari puanlar tablolanmistir. Midpalatal
suturanin acgihip acilmadiginin degerlen-
dirilmesi icin okluzal grafiler kullanilmistir.
Midpalatal suturanin acilmadigr okluzal
grafilerle dogrulanan hastalar calismadan
ctkarilmiglardir. Her bolgenin farkli giinlerde
aldiklart skorlarin ortalamalari alinarak
kaydedilmistir.

end of 10 days. Occlusal graphies were used
to determine whether midpalatal suture
opened or not. When the midpalatal suture
was not opened and confirmed by occlusal
graphy, that sample was excluded. Mean
scores of each region on different days were
then calculated and recorded.

Statistical Analysis
In assessing perception of pain in different

days on the basis of 8 different regions

istatistiksel Analiz

Agrinin algilanmasinda 8 farkli bolgenin
farkli gtinlerde cinsiyete bagh farkliliklarin
degerlendirilmesinde Mann-Whitney U testi
kullanilmigtir. Ayni giin icerisinde 8 farkh
bolgede algilanan agrinin degerlendiril-
mesinde kullanilmistir.
Bununla birlikte ayni bolgede algilanan
agrinin aktivasyon stiresince degisiminin
degerlendirilmesinde yine Friedman Test
kullaniimistir.

Friedman Test

BULGULAR

Degerlendirmenin yapildigi 10 giin
boyunca  farkli  bolgelerde  agrinin
algilanmasinda cinsiyete baglh farkhlik

degerlendirildiginde, erkek ve kiz hastalar
arasinda istatistiksel olarak anlamli bir
farkhlik bulunamamuistir. (p <0,05).

Hizli tst cene genisletmesi esnasinda yiiz
tzerinde belirlenen 8 farkli bolgede
algilanan agri acisindan farklilik olup

Turkish Journal of Orthodontics 2011,;24:111-122

between males and females the Mann-
Whitney U test was used. The Friedman Test
was used to identify the differences in 8
regions in pain perception in the same day.
The Friedman Test was also used for assessing
the change in the pain perception on the
same region along 10 days of activation.

RESULTS

No statistically significant difference was
found between male and female patients
along 10 days of activation when the
difference in pain perception at different
regions was assessed (p >0.05).

The differences in pain perception on the
8 different regions during rapid palatal
expansion, significant differences were found

Sekil 1. Agr algilmasinin
degerlendirilmesi i¢in ytiz
iizerinde belirlenen 8 farkli
bolgenin sematik
gosterimi.1- Frontal bolge;
2,3- Sol ve sag temporal
bolgeler; 4,5- Sol ve sag
yanak bolgeleri; 6,7- Sol ve
sag palatal bolgeler;

8- Dental bolge

Figure 1. Schematic view of 8
different regions defined on
face to assess pain
perception (Right and Left).
1-Frontal region, 2,3- Left
and right temporal regions,
4,5- Left and right malar
regions, 6,7- Left and right
palatal regions, 8- Dental

region.

Sekil 2. Renkli Agr1 Skalas.

Figure 2. Color Pain Scale.
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Tablo 2. Ayn giin igerindeki
agr1 algilamasindaki farklilig:
gosteren 8 bolgeye ait
ortalama Friedman test

skorlari.

Table 2. Mean Friedman Test
scores of 8 regions showing
the difference of pain

perception in the same day.
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olmadiginin degerlendirilmesinde, 10 gin
boyunca bitin giinlerde bolgeler arasinda
anlamli farkhlik bulunmustur (p<0,001). 10
glin boyunca her aktivasyondan sonra
agrinin en c¢ok algilandigi bolge dental
bolgedir. Dental bolgeden sonra sag ve sol
palatinal bolgeler gelmektedir ve bu bolgeleri
sirastyla sag ve sol yanak bolgeleri, sag ve sol
sakak bolgeleri takip etmektedir. Agrinin en
az algilandigi bolge ise frontal bolgedir
(Tablo 2).

Oncag, Dindaroglu, Dogan

between regions on all days throughout 10
days (p<0.001). The perception of pain was
highest in dental region after all activation.
Dental region was followed by right and left
palatal regions, right and left malar regions,
and right and left temporal regions
respectively. Pain was perceived lowest on
the frontal region (Table 2).

When the change in the pain perceived at
8 different regions during 10 days activation
period was assessed, the decrease in the

Gilinler/Days

e Qs g 4+ g 6+ 7r g+ gres 10*+
R1 2.6 2.52 3.1 3.04 3.2 2.84 3.58 3.3 3.02 3.3
R2 2.74 3.22 3.82 3.64 3.9 3.36 3.74 3.56 3.46 3.44
R3 3.7 3.54 4.02 3.9 3.5 3.48 3.7 3.6 3.6 3.72

Boélgeler/ R4 4.38 4.68 4.36 4.44 4.5 4.32 4.4 4.7 4.3 4.38

Regions R5 4.4 4.72 4.36 4.82 4.92 4.18 4.22 4.46 4.06 4.42
R6 4.8 5.14 4.48 4.14 4.24 5.36 4.34 4.88 5.1 5.06
R7 5.9 5.26 5.1 4.84 4.7 5.38 4.78 5 5.1 4.84
R8 7.48 6.92 6.76 7.18 7.04 7.08 7.24 6.92 7.36 6.84

™ <0.001

Sekiz farkli bolgede algilanan agrinin 10
ginltik aktivasyon stireci boyunca degisimi
degerlendirildiginde, 8 bdolgede de agrinin
algilanmasinda 10 giin boyunca gerceklesen
azalma istatistiksel olarak anlamhdir
(p<0,001) (Tablo 3). Bu degisim agrinin daha
fazla algilandigi dental bolge, sag ve sol
palatinal bolgelerde daha  belirgindir.
Baslangig agri siddeti ile aktivasyon stiresince
ortaya ctkan agri algilamasindaki azalma
arasinda  dogru  orantih  bir iligki
bulunmaktadir (Sekil 3).

TARTISMA

Agri yasanan veya yasanmasi olasi fiziksel
hasarla ilintili veya fiziksel hasar agisindan
tanimlanan nahos bir duyumsal veya
duygusal deneyimdir (24). Agrinin stibjektif
ve nahos bir tecriibe oldugu kabul edilmekle
birlikte, agri hissinin olusuma her zaman bir
uyarict unsur gerektirmez. Agri duygusal
veya zihinsel faktorler sebebiyle de olusabilir,
dolayisi ile doku tahribati olmadigi
durumlarda da hissedilebilir.

Ortodontik malzemenin vyerlestirilmesi
sonucu olusan agri algisi ve vyas, cinsiyet,
psikolojik durum ve kdiltiir arasinda dogrusal
olmayan bir iliski vardir. Bu durum tedaviye

overall pain perception in all 8 different
regions occurred during 10 days is
statistically significant (p<0.001) (Table 3).
This change is more evident at dental region
and right and left palatinal regions
respectively all of which are regions that pain
was perceived more. Between the start-up
pain intensity and the decrease in pain
perception that appeared throughout
activation process, there is a positively
correlated relationship (Figure 3).

DISCUSSION

Pain is an unpleasant sensory and
emotional experience associated with actual
or potential damage or described in terms of
such damage (24). Pain is always recognised
and accepted as subjective and unpleasant,
and is not necessarily associated with a
stimulus. It can be influenced by emotional or
cognitive factors and, therefore, be reported in
the absence of direct tissue damage.

There exists a non-linear relationship
between age, gender, psychological state and
cultural background in pain perception
following placement of an orthodontic
appliance and these factors should be

considered before beginning treatment. The
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baslamadan once gbz oniinde bulundu-
rulmahdir. Hastalarin psikolojik rahathklari
ve ortodontik agri algisi arasindaki iligki
kuskuya  yer  vermeyecek
kamtlanmistir (41). Feinmen ve ark. agrinin
cinsiyet ve sosyal stati ile olan iliskisini
ortaya koymustur (11). Erding ve Dinger iki
ayri ark teli kullandiklar sabit ortodontik
tedavi sirasindaki agri algisini incelemislerdir.
Bu calismada agri ve cinsiyet arasinda
belirgin bir iliski bulunamamistir (32).
Bergius ve ark. a gore kadinlar agriya karsi
daha hassas, erkekler ise daha stoik olup
daha fazla agriyi tolere edebilmektedirler
(42). Ingersol ve ark. bir esik degerine gore
bildirilen agri seviyelerimde erkekler ve
kadinlar arasinda bir farka rastlamamistir
(43). Biz de bu calismada hizli st gene
genisletmesi sirasindaki agri hissini inceledik
ve kadinlar ile erkekler arasinda bir fark

derecede

relationship between the psychological well-
being of patients and orthodontic pain
perception is proven beyond doubt (41).
Feinman et al reported that pain is related to
gender and social class (11). Erdinc and
Dincer studied perception of pain during
fixed orthodontic treatment which they used
two different archwires. In that study no
significant difference was found between
pain and gender (32). According to Bergius
et al females are sensitive to pain, while
males are more stoical and can tolerate more
pain (42). Ingersol et al found that there is no
differences between males and females in
reporting the feeling of pain with respect to
threshold (43). We examined pain perception
during rapid palatal expansion and could not
find significant differences between males
and females.

Needleman et al assessed the pain

gormedik.
occurred during rapid palatal expansion in
Bélgeler/ Regions
R1* R2* R3* R4** R5*** R6** R7** R8"™
1 6,04 5,78 6,72 6,46 6,88 6,88 8,2 8,36
2 5,46 6,12 6,14 6,86 6,94 7,22 6,8 6,44
3 5,62 6,04 5,96 6,1 5,78 5,94 6,32 5,58
4 6,1 6,1 6,44 5,98 6,9 4,62 5,28 6,28
Giinler/ 5 5,82 6,26 5,66 5,7 6,2 4,98 4,94 5,78
Days 6 5,08 5,42 5,04 4,82 4,66 6,1 5,76 5,24
7 6,46 5,5 4,92 5,16 4,52 4,6 4,58 5,18
8 5,24 4,84 5,02 53 4,9 4,96 4,26 4,18
9 4,56 4,54 4,5 4,22 3,78 4,96 4,6 4,56
10 4,62 4,4 4,6 4,4 4,44 4,74 4,26 3,4
* <0.05; **P<0.01;
** <0.001

Turkish Journal of Orthodontics 2011,;24:111-122

Sekil 3. Sekilde, agrinin
algilanmasinda 8 farkli
bolgede algilanan agrinin
ayni giin igerisinde birbirine
gore istlinliikleri ve agrinin
zaman igindeki degisimi

gosterilmektedir.

Figure 3. Figure is showing
the changes in pain
perception with time and
superiorities of 8 different
regions compared to each
other within the same day in
the assessment of pain

perception.

Tablo 3. 10 giin boyunca agr1
algilamasindaki degisimi
gosteren 8 farkli bolgeye ait
ortalama Friedman Test

skorlari.

Table 3. Mean Friedman Test
scores of 8 regions showing
the changes of pain
perception throughout 10
days.
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Needleman ve ark. (23) yaslari 5 ve 13
arasinda degisen cocuklarda hizli st cene
genisletmesi sirasinda ortaya c¢ikan agriyi
degerlendirmislerdir.  Arastiricilara  gore
cocuklarin % 98’i hizli tst gene genisletmesi
sirasinda agri ortaya ciktigini bildirmislerdir.
Aktivasyon ritmi giinde iki ceyrek tur olan
cocuklar, aktivasyonu ritmi giinde tek ceyrek
tur olan c¢ocuklara gore ilk 10 turluk
aktivasyonda agr kontrolu igin daha sik ilag
almaktadirlar. En siddetli agn ilk 6 turda
olmak tizere en yuksek agri seviyeleri ilk 10
turda gortlmistir. Bundan sonra agn
seviyeleri duizenli olarak dismustir (23).
Calismamizda aktivasyonun ilk giinlerinde
bittin hastalarda agri olustugu ve bu agrinin
buyuk degiskenlik gosterdigi gozlenmistir.
Ote yandan devam eden siirecte agrinin
belirgin olarak azaldigi ve hatta bazi
hastalarda 10 gtinltik stirece dahi ulagsmadan
aktivasyondan sonra agrinin ortaya ¢ikmadigi
gozlenmistir. Hastalarin algiladigi agrinin
uygulanan kuvvetin buyukligu ile dogrudan
iliskili olmadigi ancak kisinin psiklolojik
uygunluguna baglh oldugu bildirilmistir.
Joviliano ve ark. fareler tzerinde hizli st
cene genisletmesini takiben agri hassasiyeti
ile noronal c-fos aktivitesi arasindaki iligkiyi
analiz etmislerdir. Yazarlar, palatinal ayrilma
icin  kullanilan  ortodontik  kuvvetin
nosisepsiyonla iliskili beyin yapilarini aktive
ettigini ve bu aktivasyonun ortodontik tedavi
sirasinda olusan agri hissiyle iliskili oldugu
sonucuna varmisglardir. Ayni zamanda, aktive
edilmis bir ortodontik aparey araciyla yapilan
hizli Gst cene genisletmesi, yazarlara gore,
dis hareketleri sirasinda aktive edilen
nosisepsiyonla iliskili ayni beyin yapilarinda
sinirsel aktivite olusturmaktadir (44).

Schuster ve arkadaglarinin hizh Gst gene
genisletmesi konusunda 105 ortodontist ile
yaptiklart  genis kapsamli anketlerinde
yalnizca ucte bir ortodontistin prosedir
sirasinda  hastalarinin = agrni bildirdigini
belirtmislerdir. Hastalar porsediir hakkinda,
olasi rahatsizliklar ve yan etkiler konusunda
onceden bilgilendirildikleri i¢in, muhtemelen
olusan gerilimi o6zellikle agr olarak dikkate
almamislar bunun gecici oldugunu distinerek
bildirmeye deger bulmamisglardir. (20).

Agrinin - olustugu  bolgeler degerlen-
dirildiginde en fazla agr butin hastalarda
dental bolgede ortaya cikmistir. Apareyin

Oncag, Dindaroglu, Dogan

children between the ages of 5 and 13 years.
According to the researchers, 98% of
children stated that pain occurred during
rapid palatal expansion. The children whose
activation rhythm was a quarter turn of the
screw twice a day took pain relief medication
rather more frequently during the first ten
turns than those whose activation rhythm
was a quarter turn only once a day. The
highest levels of pain were reported during
the first 10 turns with the greatest intensity
during the first 6 turns and a steadily
decreasing amount of pain thereafter (23). In
our study, it was observed that all patients
experienced pain on the first days of
activation and this pain showed high
variability among patients. On the other
hand, it was also observed that pain distinctly
decreased during the continuing period and
in some patients it was no longer observed
after activation even the 10 days period was
incomplete. It has been reported that the
pain experienced by patients does not seem
to be directly related to the magnitude of
force exerted but relies heavily on the
psychological well-being of the individual.
Joviliano et al analyzed the correlation
between pain sensation and neuronal c-fos
expression following experimental rapid
maxillar expansion in wistars. They
concluded that orthodontic force used for
palate disjunction activates brain structures
that are related to nociception, and that this
activation is related to the pain sensation
described during orthodontic treatment and
rapid maxillary expansion through an
activated orthodontic appliance induces
neural activation in the same nociception
related structures that are also activated
during tooth movement (44).

Schuster et al in their comprehensive
questionnaire applied to 105 orthodontists
related to rapid palatal expansion stated that
only one third of orthodontists said their
patients expressed pain during the
procedure. As the patients were informed in
advance about the procedure and potential
discomfort and side effects, they probably did
not regard the strain as particularly painful,
regarding it as temporary and thus not really
worth mentioning — and this was therefore
not remarked upon by the offices (20).

Tiirk Ortodonti Dergisi 2011,24:111-122
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aktivasyonu ile ortaya c¢ikan stresin etki
gosterdigi alana en yakin bolgeler agrinin en
cok algilandigi  bolgelerdir.  Agrinin
siddetinde apareyden uzaklastikga azalmistir.
Ancak bazi hastalarda apareyden en uzak
bolgeler olan sakak bolgelerinde hissedilen
agn siddeti baska bir hastanin dental bolgede
hissettigi agri siddetine esit olabilmektedir.
Bu bilgiler 1siginda; hastalarin aktivasyon
oncesinde agrinin olusabilecegi bolgeler ve
bu  bolgelerde  kisisel  varyasyonlar
gosterebilen agri siddeti hakkinda detayli
bilgilendirmeleri 6nemlidir. Bu sayede hizli
st cene genisletmesi esnasinda beklenmedik
agn lokalizasyonlarina ve siddetine bagli
olarak hastalarda motivasyon kayiplarinin
onine gecilecektir.

Agrinin siddetinde 10 guinlik aktivasyon
stireci boyunca dusts gozlenmektedir (Sekil
3). Oyle ki bazi hastalarda ilk aktivasyondan
birka¢c gin sonra agrinin algilanmadigi
gozlenmistir. Agri algilanmasinda zamanla
ortaya c¢ikan dusts aktivasyon bolgesine
yakin olan ve baslangicta algilanan agri
siddetinin diger bolgelere gore daha yiiksek
oldugu alanlarda daha belirgindir. Tedavi
basinda agrinin en yiksek algilandigi dental
bolgede zamanla ortaya cikan distis daha
belirgindir. Algilanan agri siddetinin en dustik
oldugu frontal bolgede disls cok kuctk
miktarlardadir. Ancak 10. Gun sonunda
dental bolge disindaki bolgelerde benzer agri
degerlendirmeleri yapilirken, dental bolgede
algilanan agri daha siddetlidir.

Cocuklarin agrinin degerlendirilmesinde,
kullanilacak olan 6l¢im yontemi cocugun
yasini, bilissel seviyesini, agrinin tipini ve
agrinin  ortaya ciktigi  durumu dikkate
almahdir (38,39). Biittin agri gesitleri icin tek
bir 6l¢cim yonteminin  kullanimi uygun
degildir. Herhangi bir durum igin gocugun
algiladigi agrinin degerlendirilmesinde pratik
gecerli ve glvenilir bir olcim yontemi
kullanilmalidir(37). Agrinin 6lcilmesinde en
glivenilir metod 6z bildirimdir. (33,34,38-40).
Agri siddetinin olctlmesinde cocugun secilen
agr skalasinda hissetigi agri miktarini en iyi
gosteren seviyeyi secmesi gerekmektedir
(31,37). Bazi olctim sistemleri olarak; gorsel
analog skala, sozli degerlendirme skalasi,
rahatsizhk indeksi, ytuz agrn skalasi, VRS,
MPQ), algometre ve renkli agr skalasi
sayilabilir. Hastaya o an itibariyle hissettigi

Turkish Journal of Orthodontics 2011,;24:111-122

When the regions where pain occurred
were evaluated, it appeared that the most
intense pain occurred in the dental region in
all patients. The perception of pain was
highest in the proximate ones among 8
regions to the appliance. Intensity of pain
decreased as the distance to appliance
increased. However, intensity of pain felt in
temporal regions could be equal to the pain
felt in the dental region of another patient. In
the light of this information, it is important to
inform patients in detail before activation
about the possible regions that pain could
occur and about pain intensity in these
regions that could show individual
variations. Therefore, any motivation
problems will be prevented depending on
unexpected pain locations and intensity
during rapid palatal expansion.

The intensity of pain decreased during
activation period along 10 days (Figure 3).
Such that, it was observed no pain was
perceived by some patients after a couple of
days following the first activation. The
progressive decrease in pain perception is
evident in regions which are close to the
activation area and in which the perceived
pain intensity had been higher at the
beginning when compared to other regions.
The progressive decrease in the dental
region, where pain perception was highest at
the beginning of treatment, is more evident.
In the frontal region where the perceived
pain intensity is the lowest, the decrease is in
very small amounts. However, the pain
perception at dental region is more intense at
the end of the 10th day compared with other
regions.

In assessing a child’s pain, a measuring
tool must take into account a child’s age,
cognitive level, type of pain, and the situation
in which the pain is occurring (38,39). No
single measure is useful for all types of pain.
It should be possible to have a practical,
valid, and reliable measure to evaluate a
child’s pain for any particular setting (37).
The most effective method of pain
measurement is self-report (38-40,33,34).
The measurement of pain intensity requires a
child to choose on a rating scale a level that
best matches the amount of pain that he or

119



Gokhan:muammer 10/31/11 1:37 PM Page 120

120

agriyl en uygun yansitan rengin sorulmasi ve
bu na gore agn siddetinin degerlendirilmesi
renkli agri skalasi prosedirtiniin basamaklarini
olustur-maktadir. Her bir renk igin sayisal bir
deger verilebilmektedir. Renkli agri skalasi
kullanimi kolay, etkili bir yontemdir. Agri
siddeti hakkinda istatistiksel olarak analiz
edilebilir bilgi saglayabilmektedir. Bulloch B
ve ark. cocuklarda  akut  agrinin
degerlendirilmesinde renkli agr skalasinin
gecerli ve guvenilir bir 6z bildirim yontemi
oldugunu bildirmislerdir (36). Miro ] ve ark.
Katalanca konusan pediatric poptilasyonda
agn siddetinin degerlendirilmesinde renkli
agrn skalasinin  gecerliligini  degerlen-
dirmislerdir. Arastiricilar yaslari 7 ile 15
arasinda olan c¢ocuk ve genclerde agri
siddetinin degerlendirilmesinde renkli agri
skalasinin  gecerli bir yontem oldugunu
bildirmislerdir (35).

SONUC

e Agrialgilamasi kisisel farklilik gosteren bir
strectir. Hizli st cene genisletmesi
esnasinda degisen seviyelerde olmak
lizere agri ortaya cikmaktadir. Kizlarla
erkekler arasinda agn algilamasinda
anlamli bir farklilik bulunamamistir.

e Agn en fazla dental bolgede ortaya
ctkmaktadir ve apareyden uzaklastikca
orantili olarak apareye yakin bolgelere
gore  daha  hafif siddete  agn
algilanmaktadir. Bir hastada temporal
bolgede hissedilen agrinin siddeti, baska
bir hastanin dental bolgede hissettigi agri
siddetine esit olabilmektedir.

e Agn ilk aktivasyondan sonra disus
gostermektedir ve bu dusts agrinin
baslangicta daha fazla algilandigi dental
bolgede daha belirgindir.

Oncag, Dindaroglu, Dogan

she is experiencing (31,37). Some of the
measurement tools are; Visual Analogue
Scale, Verbal Rating Scale, Discomfort Index,
Facial Pain Scale, VRS, MPQ), algometer and
the Colour Analogue Scale. Asking the child
to select a color that is most like the pain that
she/he is currently experiencing and then
assessing the pain intensity constitute the
steps of color analogue scale procedure. A
numeric value can be placed on each color.
This scale is easy to use, efficient, and offers
values of pain intensity that could be
statistically analyzed. Bulloch et al found that
the color analog scale is both a valid and a
reliable self-reporting tool in the assessment
of acute pain in children (36). Miro et al
evaluated the validity of the Color Analog
Scale (CAS) for assessing pain intensity in a
Catalan-speaking pediatric population. They
stated that CAS appeared to be valid for
measuring pain intensity in Catalan-speaking
children and adolescents between the ages of
7 and 15 years (35).

CONCLUSION

e Patients experience pain on different
levels during rapid palatal expansion and
it shows individual variations. There were
no significant differences in pain
perception between males and females.

e Pain is found to be most severe in the
dental arc region, while it decreases with
the distance from the activation area.
Intensity of pain felt in temporal regions
could be equal to the pain felt in the
dental region of another patient.

e Pain shows a decrease following the first
activation and this decline is more
evident on the dental region where the
pain was perceived at most at the
beginning.

Tiirk Ortodonti Dergisi 2011,24:111-122
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