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GiRiS

iskeletsel sinif 1l anomalileri yillardir orto-
dontistlerin dikkatini cekmis ve tedavi edilme-
si en glic anomalilerden biri olarak kabul edil-
mistir. (1) Ust cene gelisim yetersizligine bagl
sinif Ill anomalisine sahip bireylerin tedavisin-
de yiiz maskesi sikca kullaniimaktadir. Yiiz
maskesi tedavisinin etkilerini inceleyen hem
klinik hem de deneysel cok sayida galisma ya-
pilmistir. Klinik ¢alisma sonuglari yalnizca
radyolojik olarak degerlendirilebilmis ve (st
cenenin one dogru hareket ettigi alt ceneninse
saat yoni rotasyon yaptigi bildirilmistir. (2-10)
Ancak deneysel calismalarda elde edilen his-
tolojik kesitler sonucunda Ust ¢ene cevresin-
deki suturalarin aktivasyonlarinda artis oldugu
belirtilmistir. (11-13) Geleneksel radyografile-
rin elde edilmesi kolaydir. Fakat bu radyogra-
filer suturalar ve cevrelerindeki dokularda
meydana gelen kemik aktivasyonunu deger-
lendirmekte yetersiz kalmaktadirlar. Kemik
sintigrafisinin iskeletsel metabolik aktiviteyi
yansitmada hassas bir gortintiileme sistemi ol-
dugu, iskeletsel sistemde osteogenezis ve
anormal damarlanmayi belirlemede yaygin
olarak kullamldig bildirilmistir. (14-16) Kemik
sintigrafisinin morfolojik anormalliklerden zi-
yade histopatolojik degisiklikleri degerlendir-
mede geleneksel radyografilere gore daha us-
tin oldugu belirtilmistir. (17,18) Sintigrafi ile
tempromandibular eklem bolgesinde(16) ve
sutura palatina mediada (19,20) meydana ge-
len degisiklikleri inceleyen calismalar yapil-
mistir.

Bu calismanin amaci eriskin bir hastada
ytiz maskesi tedavisi sonucunda maxiller sutu-
ralarda meydana gelen degisiklikleri single-
photon emission computerized tomography
yontemiyle degerlendirmektir.

GERECLER ve YONTEM

Atatiirk Universitesi Dis Hekimligi Fakdilte-
si Ortodonti Anabilim Dalina, agiz i¢i muaye-
nesinde Angle Sinif Il anomalisine sahip oldu-
gu tespit edilen ve bunun duzeltilmesini iste-
yen 16 yasinda eriskin bir kiz cocugu muraca-
at etmistir. Yapilan sefalometrik incelemesinde
tst cene geriligine bagl iskeletsel sinif 11l ano-
malisine sahip oldugu ve pubertal biytme ati-
[imini tamamlamis oldugu tespit edilmistir. Fa-
kat iskeletsel anomalisinin siddetli olmadig;
yuiz maskesi tedavisiyle kamuflaj yapilabilece-
gi hastamiza bildirilmis hastanin ve velisinin
aydinlatilmig onami alinmustir.

Hastamiza Tubinger tipi yiiz maskesi ile tek
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INTRODUCTION

Skeletal class Il anomalies were paid gre-
at attention by orthodontists for years and
accepted as one of the most difficult anoma-
lies to treat. (1) Face masks are commonly
used for the individuals who have class IlI
anomalies as a result of maxillary defici-
ency. A number of clinical and experimental
studies were employed to investigate the ef-
fect of face mask. The results of clinical stu-
dies were evaluated only by radiological
ways and it was noted that maxilla moved
anteriorly where as mandible was rotated in
a clock-wise direction. (2-10) From histolo-
gical sections obtained in the experimental
studies, it was claimed that there was in-
creases in the activities surrounding maxilla.
(11-13) Obtaining conventional radiographs
is easy, but they are insufficient for the eva-
luation of bone activity in sutures and adja-
cent structures. Bone scintigraphy is repor-
ted to be a sensitive imaging system for the
assessment of skeletal system to determine
osteogenesis and abnormal vascularization.
(14-16) Not in morphological abnormalities
but in histopathological changes, bone scin-
tigraphy is reported to be superior to con-
ventional radiographs.'”-18 Scintigraphy was
used in the studies investigating the changes
in temporomandibular joint (16) and in the
sutura palatina media. (19,20)

The aim of this study is to evaluate the
changes in the maxillary sutures as a result
of face-mask therapy in an adult patient by
single photon emission computerized to-
mography.

MATERIALS and METHODS

A 16 years old adult female with Angle
class 1l malocclusion (determined by oral
examination) was referred to orthodontic
department of Dental faculty of Atattirk Uni-
versity. In her cephalometric evaluation it
was determined that she had class Il ma-
locclusion due to maxillary deficiency and
completed pubertal growth sport. Her skele-
tal problem being no severe the patient was
told that she could be treated by facial mask
camouflage therapy and informed consent
was taken from her parents.

The patient was instructed to wear a Tu-
binger type face mask 16 hours by with a
force of 500 gr on both sides. The treatment
was continued for 6 months. Pre and post
treatment radiological records were taken
by standard methods and were evaluated by
Quick Ceph 2000 software program.
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tarafli 500 gr. kuvvet uygulanmis, gtinlik 16
saat takmasi istenmis ve yliz maskesi ile 6 ay
tedavi edilmistir. Tedavi 6ncesinde ve sonra-
sinda radyolojik kayitlari standart metotlara
gore alinmis ve Quick Ceph 2000 programi ile
bilgisayarda degerlendirilmistir.

Suturalarda meydana gelen degisiklikleri
belirlemek icin tedavi 6ncesinde ve 6 ay son-
rasinda sintigrafi kayitlari alinmigtir. Single-
photon emission computerized tomography
(SPECT) 740 MBq Tc-99m
MDP’nin intavendz olarak enjeksiyonudan 4
saat sonra alinmistir. SPECT gorintileri dustik
enerji ve yiksek ¢ozinurliklu kollimator kul-
lanilarak 360° eliptik rotasyonda 25 sn/goriin-
ti olacak sekilde elde edilmistir. Suturalarda
meydana gelen degisiklikleri degerlendirmek

gorintleri

To determine the changes in the sutures, a
scintigraphy was obtained before treatment
and after 6 months of treatment. Single-pho-
ton emission computerized tomography
(SPECT) images were taken 4 hours after intra-
venous injection of 740 MBq [c-99 m MPP.
SPECT images were obtained using collimator
with low energy and high resolution by 360°
elliptical rotation and 25 seconds/image. For
the evaluation of the changes in sutures, sagit-
tal and coronal sections were made use of (Fi-
gure 1-2). Bone activation index were perfor-
med to a static point (calvaria) for once and to
sutural regions for three times. Bone activati-
on index was found by dividing the averages
of three measurements by the measurement
obtained from calvarial point (region).
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Sekil 1: Sagittal Kesitte kemik

aktivasyonu indeksi

1. Fronto-Maxiller sutura
bolgesi

2. Spheno-Occipital sutura
bolgesi

Figure 1: Bone activation index

in sagittal section

1. Fronto-Maxiller suture area

2. Spheno-Occipital suture
area

Sekil 2: Koronal Kesitte kemik

aktivasyonu indeksi

1. Fronto-Maxiller sutura
bolgesi

2. Zygomatico-Maxiller sutura
bolgesi (Sol)

3. Zygomatico-Maxiller sutura
bolgesi (Sag)

4. Zygomatico-Maxiller
suturun Posterior bolgesi
(So),

5. Zygomatico-Maxiller
suturun Posterior bolgesi
(Sag)

Figure 2: Bone activation index

in coronal section

1. Fronto-Maxillary suture
area

2. Zygomatico-Maxillary
suture area (Left)

3. Zygomatico-Maxillary
suture area (Right)

4. Posterior region of
Zygomatico-Maxiller suture
area (Left)

5. Posterior region of
Zygomatico-Maxiller suture
area (Right)

Sekil 3: Tedavi 6ncesi profil ve
ag1z ici fotograflar1.

Figure 3: Pretreatment profile
and intraoral photographs.



Tablo I: Koronal Kesit
Olgiimleri

Table I Coronal section _

measurements

Sekil 4: Tedavi sonrasi profil
ve ag1z ici fotograflar:.

Figure 4: Posttreatment profile
and intraoral photographs.

SUTURALAR / SUTURES

Tedavi Oncesi /
Before Treatment

Yavuz, Seven, Ceylan

Tedavi Sonrasi /
After Treatment

Zygomatico-Maksiller (Sag / Right) 1.64 1.79

Zygomatico-Maksiller(Sol / Left) 1.65 2.38

Zygomatico-Maksiller Posterior (Sag / Right) 1.94 2.54

Zygomatico-Maksiller Posterior (Sol / Left) 1.98 2.80
icin sagittal ve koronal kesitlerden yararlanil- RESULTS

mistir (Sekil1-2.). Kemik aktivasyon indeksi,
uygulanacak kuvvetten etkilenmeyecek nokta-
dan (kafa kubbesi) bir kez ve Suturalar bolge-
sinden 3 kez yapilmistir. Uc dlcimiin ortala-
masi alinarak etkilenmeyecek noktadan alinan
olctime boliinerek kemik aktivasyon indeksi
bulunmustur.

BULGULAR

Yiiz maskesi ile tedavi edilen hastanin teda-
vi 6ncesi ve sonrasi profil ve agiz ici fotograf-
lart Sekil 3 ve 4’te sunulmusgtur. Sintigrafi ka-
yitlart sonucunda elde edilen degerler Tablo 1
ve 2’de verilmistir. Hastanin tedavi 6ncesi ve
sonrasi degerleri Tablo 3'te, lokal ve total ca-
kistirma sonuclari Sekil 5'te sunulmustur. Rad-
yolojik olarak tist cene 6ne gelirken alt cene-
nin saat yonu rotasyon yaptigi tespit edilmistir.
Sintigrafi kayitlarinda ise sagittal yon 6l¢tim-
lerinde Fronto-Maxiller ve Spheno-Occipital
suturadaki degisimlerin belirgin olmadigi fakat
koronal kesitte ise Fronto-Maxiller, zygomati-
co-maxiller sutur ve zygomatico — maxiller su-
turanin posterior bolgelerinde ciddi artiglarin
oldugu tespit edilmistir.

Pre and post treatment profile and intrao-
ral photographs of the patient treated with
face mask are presented in figure 3 and 4.
The scintigraphic values are given in table 1
and 2. Pre and post treatment measurements
of the patient are shown in table 3, local and
total superimposition results are presented
in figure 5. It was found radiologically that
maxilla moved forward where as mandible
rotated in clock-wise direction in scinrig-
raphy records. It was found that there were
no significant changes in fronto-maxillary
and spheno-occipital sutures in sagittal sec-
tion. However there were significant activity
increases in coronal section in fronto-maxil-
lary, zygomatico-maxillary sutures and in
the posterior part of zygomatico-maxillary
sutures.

DISCUSSION

Beginning from to end of 1960’s face
mask was frequently used for class Il ano-
malies(21-22). Usually, in the patients with
no growth orthodontic surgery approaches
have been preformed. Takada et al (23) sta-
ted that in the early ages face mask was ef-

Trirl NrtadAanti Naraici 2NNA-1Q-272 270



Tedavi Oncesi / Tedavi Sonrasi / Tablo II: Sagittal Kesit

SUTURALAR / SUTURES

Fronto-Maksiller

Before Treatment After Treatment Olgtimleri.
1.28 Table II: Sagittal section
163 measurements.

Spheno-Occipital

Masion Basion at Masion

FsE iy Pl G A Sekil 5: Tedavi 6ncesi ve
M sonras total ve lokal
cakistirmalar
Figure 5: Local and total
superimposition

Corpus Axis at PN 1\\‘_/
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TARTISMA

1960’ I1 yillarin sonundan itibaren sinif II-
I anomalilerinin tedavisinde yliz maskesinin
kullanilmasina sik¢a basvurulmustur. (21,22)
Pubertal biiytime atilimi sona ermis hastalarda
genelde ortognatik cerrahi yaklasimlari tercih
edilmistir. Takada ve arkadaslar (23) erken do-
nemde yliz maskesi tedavisinin etkili oldugu-
nu belirtmislerdir. Ancak Smith ve English (24)
14 yasinda pubertal biytime atilimi sona er-
mis bir erkek cocugunu yiiz maskesiyle tedavi
etmisler ve dissel goriinimiinde 6nemli yiiz
estetiginde ise orta diizeyde bir iyilesme oldu-
gunu belirtmislerdir. Bu ¢alismalarda ytiz mas-
kesinin etkinligi sefalometrik olarak degerlen-
dirilmigtir. Suturalarda meydana gelen degisik-
likler deneysel calismalarda histolojik olarak
degerlendirilmektedir. Klinik calismalarda his-
tolojik degerlendirmeler yapilamamaktadir.
Bizim calismamizda ise iskeletsel metabolik
aktiviteyi yansitmada hassas bir gorintileme
sistemi olan, iskeletsel sistemde osteogenezis
ve anormal damarlanmayi belirlemede yaygin
olarak kullanilan single-photon emission com-
puterized tomography yontemiyle yiiz maske-
sinin suturalar Gzerine etkisi erigskin bir hasta-
da degerlendirilmistir.

Hastamizda radyografik kayitlar sonucunda
SNA acisinda 1 derecelik artis oldugu SNB
acisinda ise 1,8 derecelik bir azalma oldugu
ve bu degisimlere bagl olarak ceneler arasi
iliskinin duzeldigi (ANB’de 2,9 derecelik artis)
gozlenmistir. Radyografik sonuglar ytiz maske-
sinin etkinligini inceleyen calismalarin sonuc-
lariyla uyum icerisindedir. (4-10)

Calismamizda alinan sintigrafi kayitlari ise
maxillanin gevresindeki suturalarda kemiksel
bir aktivitenin oldugunu gostermistir. Buna go-
re SNA'da meydana gelen 1 derecelik artisin
suturalar bolgesinde meydana gelen aktivas-
yonlart sonucunda olustugunu diisiinmekte-
yiz. Kambara (12) ve Nanda (13) eriskin may-
munlar tzerinde yapmis olduklar caligmala-
rinda histolojik kesitlerde suturalar bolgesinde
kemik aktivasyonun oldugunu gozlemislerdir.
Bu sonuglar bizim ¢alismamizda SPECT kayit-
lari ile elde edilen suturalar bolgesinde kemik
aktivasyonu oldugu sonucunu desteklemekte-
dir.

Sonuc olarak sintigrafi kayitlar ile suturalar
bolgesinde kemik aktivasyonu tespit edilmesi
st cene gelisim yetersizligine bagl ciddi ol-
mayan iskeletsel sinif Il anomalisine sahip bi-
reylerin tedavisinde yiiz maskesinin kullanil-
masinin daha iyi bir yliz estetigi ve dental ilis-
ki elde edilmesinde faydali olabilecegini gos-
termistir.

Yavuz, Seven, Ceylan

fective. However, Smith and English (24)
treating a 14 years old boy, who had comp-
leted his growth, with a face mask noted
significant improvement in dental appe-
arance and moderate improvement in facial
appearance in the aforementioned studies
the efficiency of face mask was determined
radiologically changes occurring in sutures
have been evaluated histologically in expe-
rimental studies. In clinical studies histolo-
gical evaluations cannot be made. In the
present study, the effect of face mask the-
rapy on sutures was investigated using sing-
le photon emission computerized tomog-
raphy imaging system which is fairly sensi-
tive to demonstrate skeletal metabolic acti-
vity and is used to evaluate osteogenesis in
skeleton and abnormal vascularization in
an adult patient.

In our subject radiologically it was obser-
ved that SNA angle was increased 1 degree
SNB angle was decreased 1,8 degrees and
as a result of these changes intermaxillary
relation was improved (the increase in ANB
was 2,9°). Radiographic findings are consis-
tent with the results of the studies investiga-
ting the efficiency of face mask (4-10).

In the present study, scintigraphic re-
cords demonstrated that there was bone ac-
tivity in the sutures surrounding maxilla. So
we think that 1 degree increase in SNA ang-
le is probably the result of activations in su-
ture regions. Kambara (12) and Nanda (13)
observed bone activation (activities) at sutu-
re regions in histological sections obtained
from adult monkeys. These results give sup-
port to our finding that there is bone activa-
tion (activities) in suture regions recorded
by SPECT.

As a conclusion; the determination of bo-
ne activity by scintigraphic records at sutu-
re regions demonstrates that face mask the-
rapy may be useful to obtain improved faci-
al aesthetic and dental relation in mild.
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