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Ortognatik Cerrahi Hastalarinin Postoperatif TME Fonksiyonlari
Postoperative TMJ Functions of Orthognathic Surgery Patients

GiRIg
Gunimizde ortodontik-cerrahi kombine
uygulamalarin basarili sonuglari bu konudaki
talepleri hizla arttirmaktadir. Bu operasyon-
larin sayilarinin artmasi ile temporoman-
dibular eklemde gorilen sikintilarin da

sayisinda bir atis gozlenmistir (3-6).

Karistk bir grup tzerinde yapilan bir
calismada o©zellikle ortognatik cerrahi
hastalarinin ameliyat sonrasinda stibjektif
profil degerlendirmelerinin sadece ortodontik
tedavi gormis hastalara gore daha buyik
ilerleme  gosterdigi  bulunmustur (7).
Ortodonti hastalari da kendini degerlendir-
mede bir ilerleme gostermis olmakla birlikte
kombine prosediirde bu degerlendirmenin
daha olumlu oldugu gortlmektedir.

Bunun iki nedeni oldugu soylenmektedir:
1. Cerrahi hastalarinda sadece ortodontik

tedavi geciren hastalara gore daha buyik

bir estetik degisimin olusmasi.

2. Cerrahi gerektiren grubun baslangicta
kendilerini diger gruptan daha vahim
olarak tanimlamalari.

Duygusal ruh halini degerlendiren POMS
testi ile yapilan bir calisma ile operasyon
sonrasi sadece ortodontik tedavi goren
vakalarin ¢cok daha carpici ve olumlu
degisiklikler gosterdikleri bulunmustur (8).

Ameliyat sonrasi memnuniyetin agiz
acma, cigneme gibi fonksiyonel kriterlerden
de etkilendigi ve bu degerlerde bir problem
oldugunda azaldigi bulunmustur. Hastalar
cigneme etkinligi ve agiz agma gibi kriterlere
agri, parestezi gibi kritere de ©6nem
vermektedirler. Dolayisiyla diyebiliriz ki iyi
bir estetigin yani sira iyi bir fonksiyon da
hastalarin talepleri arasindadir (9).

Mandibulaya herhangi bir cerrahi
uygulandiginda kondillerin rotasyonu ve ayni
zamanda kondil pozisyonlarinda anteropos-
terior yonde cesitli degisiklikler olusmaktadir.
Mandibula govdesel olarak ilerletildiginde
veya geri alindiginda ramus parcasi yeni
konum alan disli parga ile temas halinde
kalabilmek igin oldugu yerde donecektir. Bu
da kondilin fossa icindeki uzun aksinda
degisiklikler yaratacaktir. Bu esnada 6n arka
yondeki degisiklikler kacinilmazdir.

Ortognatik cerrahi islemi esnasindaki
kondil pozisyonunun uzun dénem iskeletsel
stabilite ve daha sonraki fonksiyonel
rehabilitasyonu icin 6nemli bir etken oldugu
bilinmektedir. Dolayisiyla eklemin biyolojik

Turkish Journal of Orthodontics 2011,;24:22-33

INTRODUCTION

The successful results of orthodontic-
surgery combined treatment make this
approach more desirable for patients. As
there is dramatic growth in the number of
adults undergoing surgical orthodontics, the
frequency of temporomandibular joint
disorders is also increasing (3-6).

In a study performed within a mixed
group, the postoperative subjective profile
assessment has shown a greater improvement
in orthognathic surgery patients compared to
patients who received only conventional
orthodontic treatment (7). Both surgical and
orthodontic patients have shown progress in
self assessment, with better results in
combined procedure.

The reasons thereof are twofold:

1. There is more remarkable aesthetic change
in surgery patients.

2. The members of the group which required
surgery were defining themselves as more
severe cases than the other group in the
beginning.

Another study which assesses the
psychological state by use of POMS test
showed that cases treated with conventional
orthodontics show higher satisfaction with
more remarkable positive changes than cases
having undergone operation (8).

It is found that postoperative satisfaction is
also influenced by functional criteria like
mouth opening, mastication and it decreases
in case of problem in these abilities. The
amount of mouth opening and chewing
function are as much important as the pain
and paraesthesia for the patients. We can
conclude that the patients expect good
aesthetics together with good function (9).

Rotation  and  changes in  the
anteroposterior direction of the position of
the condyles occur when a surgery is
performed on the mandible. When mandible
is advanced or setback bodily, the ramus part
rotates in its place to be able to stay in touch
with the dentulous main piece. This results
into changes in the long axis of the condyle
in the fossae. In such case anteroposterior
changes are ineluctably.

It is well known that condyle position
fixed during surgery is crucial for long term
skeletal stability and functional rehabili-
tation. That is why it is very important to
record the data related to the articulation’s
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ve fonksiyonel durumunun tedavi 6ncesinde
kayit edilmesi ®nem kazanmaktadir.

Detayli bir anamnez, fiziksel inceleme ve
radyografik incelemeler eklemin tedavi 6ncesi
durumu ve biyolojik stattisti hakkinda anlamli
bilgi verecektir. Ancak manyetik rezonans,
bilgisayarli tomografi ve eklem artrografisi gibi
ozel testler ile disk-kondil iliskisini rutin olarak
incelemek pratik ve etik degildir. Bu
sebeplerden dolayr eklem fonksiyonunun
kantitatif olarak noninvazif diyagnostik
teknikler ile incelenmesine tim tedavi ve
rehabilitasyon safhalarinda ihtiyac vardir.

Klinik  olarak  eklem  fonksiyonun
diyagnostik olarak incelenmesi kondiler aksin
hareketlerinin Aksiograph veya Pantograph
gibi bir mandibular sagittal kayit araci ile
cizilmesi ile mumkindir. Bu cihazlar klik
veya takilmalar gibi disk-kondil uyusmazlik-
larin1 dokiimente edebilirler. Bu dokiiman-
tasyonun diyagnostik olarak anlamli oldugu
cesitli arastirmalarla gosterilmistir (10,11). Bu
uygulama ile cesitli tedavi ve rehabilitasyon
safhalar esnasinda eklemin fonksiyonel ve
biyolojik  butinltginde  herhangi  bir
degisiklik olup olmadigi izlenebilir (12,13).

Dentofasiyal deformiteli hastalarda s6z
konusu eklem problemlerinin preoperatif
donemde tespit edilmesi onemlidir. Brooke ve
Graigner (14) tarafindan yapilan bir calismada
preoperatif donemde ekleminde agri olmayip
sadece klik olan hastalarin  %70’inde
postoperatif agr gelistigi gozlenmistir.

Ortognatik cerrahi hastalarinin  eklem
fonksiyonlari kondiler yol cizimleri kullanilarak
arastinlmigtir. Bu calismalardan birinde eklem
disfonksiyonu olan ve normal eklem 6zellikleri
gosteren grup ile kontrol grubunun eklem yolu
cizimleri karsilagtinldiginda istatistiksel olarak
anlamli fark bulunmustur (15).

Bu calismanin amaci, ortognatik cerrahi
uygulanmis bireylerde operasyondan belli bir
sire sonra alinan aksiografik eklem
kayitlarinin herhangi bit TMD semptomu
olmayan bireylerin eklem kayitlari ile
karsilastirilmasidir. Ayrica operasyon tiplerine
gore gruplar olusturulmus ve farkh cerrahi
uygulamalarla ortaya cikabilecek durumlarin
da arastirilmasi amaclanmistir.

BIREYLER ve YONTEM
Calisma 70 eriskin birey tzerinde
yuratilmustir ve bunlardan ortognatik

Unlii, Sen, Kiiciikkeles, Erverdi

biological and functional state before
treatment.

A detailed anamnesis, physical and
radiological ~ examination can  give
meaningful information about pretreatment
biological status of the joint. However
routine use of some specialized tests as
magnetic resonance, computerized tomo-
graphy and arthrography are unpractical and
unethical for determining condyle-disc
relationship. That is why quantitative but
noninvasive methods are required in
examining the articulation function in each
phase of treatment and rehabilitation.

It is clinically possible to examine the
articulation function from a diagnostic point of
view by drawing the movements of condylar
axis with a mandibular sagittal recording tool
such as axiograph or pantograph. These tools
can also document the disc condyle
discrepancies such as clicks or blocking.
Several studies showed that this documentation
is meaningful from a diagnostic point of view
(10, 11). With this procedure, whether there are
any changes in the functional and biological
integrity of the articulation during different
phases of the treatment and rehabilitation can
be observed (12, 13).

It is important to detect any TMJD during
preoperative period in patients presenting
dentofacial deformity. Brooke and Graigner
(14) reported that in 70% of the patients
having no pain but click noise before surgery
develop postoperative pain.

The articular functions of patients
undergoing orthognathic surgery are examined
by condylar path tracings. In such a study
statistically significant discrepancies were
found between patients having TMJD and
healthy ones compared to control group (15).

The aim of this study is to compare
condylar path tracings, which are recorded
after a certain period of time of individuals
who have undergone orthognathic surgery
operations with healthy individuals using
SAM axiograph. Moreover surgery group is
divided into subgroups in order to have a
closer look to the results of different surgical
procedures.

SUBJECTS and METHODS

This study has been conducted over 70
adults and 50 of them formed orthognathic
surgery group and the other 20 formed

Tirk Ortodonti Dergisi 2011,24:22-33
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cerrahi uygulama gecirmis 50 adet vaka
calisma grubunu, diger 20 birey ise kontrol
grubunu olusturmustur. Cerrahi grubun 36 si
kadin, 14’G erkek olup; kadinlarin yas
ortalamast 20 yil 4 ay, erkeklerin yas
ortalamasi ise 24 yil 5 aydir. Kontrol
grubunun yas ortalamasi 21 yil 8 aydir.

Kontrol grubu eklem sikayeti olmayan
iskeletsel Sinif 1 yapiya, normal overjet ve
overbite degerlerine sahip, agiz agma miktari
minimum 40 - 45 mm olan 20 dis hekimligi
ogrencisinden olusmustur. Bireylere aksiyo-
graf ile ilgili bilgi verilmis ve kayitlar icin
rizalarr alinmistir.

Opere edilen bireylerde operasyon
oncesinde herhangi bir eklem sorununa
rastlanmamisti.  Vaka grubu bireyleri
preoperatif ortodontik tedavi gormis ve
sagittal setback veya maksiler intriizyon veya
kombinasyonu ile opere edilmislerdir.
Hastalar operasyon sonrasi en az 15 giin
ceneler arasi lastik kullanmiglardir.

Gruplar su sekilde olusturulmustur;

1. Grup: Opere edilen tiim vakalar (50 birey)

2. Grup: Mandibulanin 6ne alindigi tim
vakalar (8 birey: 8 adet maksiler intriizyon
+ mandibular ilerletme)

3. Grup: Mandibulanin geride konumlan-
dirlldigi tim vakalar (42 birey: 29 adet
maksiler intriizyon + mandibular setback,
13 adet sadece mandibular setback)

4, Grup: Sadece mandibulanin geride
konumlandirildigr vakalar (13 birey)

5. Grup: Maksiler intrizyon + mandibular
setback yapilan vakalar

6. Grup: Kontrol grubu (Herhangi bir
operasyon gecirmemis saglikli eklemlere
sahip 20 birey)

Calismada hastalardan ameliyattan ortala-
ma olarak 20,7 ay sonra alinan aksiografik
kayitlar incelenmistir.

Hastalarin baslari rahat ve dengeli bir
pozisyona getirilmistir ve SAM Aksiografi
(Great Lakes Orthodontics, Tonawanda, New
York, A.B.D.) hastalara uygulanmistir (Resim
1). Hastalara RCP (Retruded Contact Position;
alt cenenin en geride fakat yine de rahat
olacagl konum) agiklanmistir. Alinan kayitlar;
(Resim 2,3).

Turkish Journal of Orthodontics 2011,;24:22-33

control group. The surgery group was
constituted of 36 women and 14 men whose
average age is 20 years 4 months and 24
months 5 months respectively. The control
group is constituted of 20 dental school
student having no TMJ complaint, skeletally
Class I, with normal overjet and overbite
relationships, with mouth opening capacity
of minimum 40-45mm. The mean age was
21 years and 8 months. This group was
informed about the axiograph device and
had given informed consent.
No TMJ problems were observed among
the patients of the surgery group in the
preoperative phase. All the surgery cases had
undergone preoperative orthodontics. The
surgery plans consisted of mandibular setback
or maxillary intrusion or the combination of
both. After the surgery patients used at least
15 day intermaxillary elastics.
The groups consisted of:
1st. Group: All the operated cases (50
individuals)

2nd. Group: All mandibular advancement
cases (8 individuals: 8 maxillary
intrusion + mandibular advancement)

T

Resim 1. Aksiografin hastaya

uygulanis1.

Figure 1. The application of
the axiograph to the patient.

Resim 2. Aksiografin yazici

ucu ve ¢izim tablas.
Figure 2. The tracing point

and the recording table of the

axiograph.
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Resim 3. Eklem trasesi ve

referans diizlemi.

Figure 3. The TM] tracing

and the reference plane.

Resim 4. A¢ma kapama
agisi (a) ve agma kapama

mesafesi (b).

Figure 4. The opening
closing anlge (a)

and distance (b).

e Acma kapama kaydi: Hastalara RCP dan
baslayarak agizlarini acabildikleri kadar
agmalari ve kapatmalari soylenmistir. Bu
islem ara vermeksizin bes kere
tekrarlanmisgtir.

e Protrizyon kaydi: Hastalara RCP
noktasindan kasik Gzerinden dislerini
ayirmadan gidebildikleri en ileri noktaya
kadar ¢enelerini ilerletmeleri soylenmistir.
Bu islem bes kere tekrar ettirilmistir.

e Referans diizlemi: Alinan kayitlar
tzerindeki olcumler referans dizlemi
yardimi ile olculebilir kilinmistir. Referans
dizlemi, mentese eksenini belirleyen
noktadan baslayarak, 6nceden belirlenmis
olan orbital noktaya kadar uzanan bir
dizlemdir.

Mentese ekseninin yerini (condilion
noktasi) belirlemek icin hastaya 13-15
mm’lik (interinsizal mesafe) acma kapama
yaptirilarak kondilin sadece rotasyon yaptigi
nokta milimetrik kagida tespit edildi. Bu
kayitlar tGizerinde su odlctimler yapildi:

1- Acma kapama mesafesi: Acma kapama
kaydinda mesafe 6lctimii referans diizlem
tzerinden yapilir. Cizim yumaginin bittigi
noktanin referans dizlemi UGzerindeki

Unla, Sen, Kiiciikkeles, Erverdi

3rd. Group: All mandibular setback cases (42
individuals: 29 maxillary intrusion +
mandibular setback, 13 mandibular
setback only)

4th. Group: Mandibular setback only cases
(13 individuals)

5th. Group: Maxillary intrusion +
mandibular setback cases (29
individuals)

6th. Group: Control group (20 cases with
healthy TMA and who were not operated
previously)

Axiographic data of the patients was
recorded after an average period of 20.7
months after surgery and the findings were
compared to the control group.

The heads of the patients were brought to
a comfortable and balanced position and
SAM Axiograph (Great Lakes Orthodontics,
Tonawanda, New York, U.S.A.) was applied
to the patients. Figure 1) The RCP (Retruded
Contact Position; mandibular most retruded
but still comfortable position) was explained
to the patients. The recorded data was as;
(Figure 2, 3)

e Opening closing record: Patients were
trained to open their mouth as much as
they could and to close it starting from the
RCP. They performed it five times
consecutively.

¢ Protrusion record: Patients were told to
slide their teeth on the tray as far as they
could starting from the RCP. This
procedure was repeated five times
consecutively.

e Reference plane: The records were
rendered measurable with the help of
reference plane. The reference plane is a
plane that starts from the point
determining the hinge axis and reaching
predetermined orbital point.

in order to determine hinge axis place

(condylion point), the patient was asked to

open and close the mouth 13-15mm

(interinsical space) and by this procedure the

point where condyle makes rotation only is

fixed on the millimetrical paper. The
following measurements were made:

1- Opening closing distance: The opening
closing distance was measured on the
reference plane. It is the distance between
the last tracing point’s projection on the

Tiirk Ortodonti Dergisi 2011,;24:22-33
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izdisimu ile condilion noktasi arasinda
olculir (Resim 4, b 6lgim).

2- Agma kapama agcisi: Cizimin ilk egimine
gizilen teget ile referans dizleminin
arasinda yaptiklari acidir (Resim 4, a
olgimu).

3- Acma kapama kalinhik: A¢ma kapama

hareketinin ¢izim demetinin en kalin

bolgesinin kalinhgidir.

Protriizyon mesafesi:

hareketinin  ¢izim yumaginin  bittigi

noktanin referans dizlemi Gzerindeki
izdisimi ile condilion noktasi arasinda
olgtimdur (Resim 5, d olctim).

5- Protrizyon agisi: Ciziminin ilk egimine
gizilen teget ile referans dizleminin
aralarinda olusan acidir (Resim 5, ¢
ol¢imu).

6- Protriizyon kalinhilik: Protriizyon
hareketinin ¢izim demetinin en kalin
bolgesinin kalinhgidir.

+

Protriizyon

Kalinlik degerinin artisi  yani c¢izim
demetinin kalinlasmasi hareketin tekrarlana-
bilirliginin azaldigini, aksi ise arttigini
gosterir. Olctimler sag ve sol eklem icin ayri
ayri yapilmis ve her hasta icin iki eklemin
ortalama degeri hesaplanmistir.

istatistik Yontem

istatistik islemler SPSS paket programinda
Student’s t testi kullanilarak yapilmistir.
Gruplar arasi kargilastirmalar, ortalamalar
arasi farkin 6nem kontrolt yontemi ile
gerceklestirilmistir. Oncelikle her cerrahi
grup ayrt ayrt  kontrol grubu ile
karsilastinlmis, daha sonra ameliyat
gruplarindan 2. ve 3., 4. ve 5., 2. ve 4.
gruplar birbirleriyle karsilastirilmistir.

Bu karsilastirmalar sirasinda 6nce sag ve
sol  eklem  degerleri  birbirleri ile
karsilastiriimis, daha sonra her birey icin sag
ve sol eklem degerlerinin ortalamasi alinarak
Gcunci bir degerlendirmeye gidilmistir.

BULGULAR

Birinci ve 6. gruplarin sol ve sag
taraflarinin -~ ve  ortalama  degerlerin
karstlagtirmasini iceren degerler Tablo 1’de
belirtilmistir. Buna gore sag taraf, sol taraf ve
ortalama degerler acisindan agcma kapama
miktari ve protriizyon mesafeleri istatistiksel

Turkish Journal of Orthodontics 2011;24:22-33

reference plane and condylion point
(Picture 4, b measurement).

Opening closing angle: This is the angle
formed between the reference plane and
the tangent to the first curve of opening
closing tracing. (Picture 4, a measurement)
Opening closing width: This is the width
of the thickest part of opening closing
tracing.

Protrusion distance: The protrusion
distance was measured between the last
tracing point’s projection on the reference
plane and condylion point (Picture 5, d
measurement).

Protrusion angle: This is the angle formed
between the reference plane and the
tangent to the first curve of protrusion
tracing (Figure 5, c measurement).
Protrusion width: This is the width of the
thickest part of protrusion tracing.

No
1

&

N
1

U1
1

@

The increase of the tracings width shows
that the reproducibly of the movement is
decreased, and the contrary shows the vice
versa. Measurements were performed
separately for right and left sides and the
average values of two condyles were
calculated for each patient.

Statistical Method

Statistical operations were performed by
using Student’s t test in SPSS packet program.
Inter-group comparisons were carried out by
the method of controlling the importance of
differences between average values. Each of
the surgery groups was compared to the
control group separately before the 2nd and
3rd, 4th and 5th and 2nd, and 4th surgery
groups were compared to each other.

During this study, the values of the right
and left articulations were compared first,
and then a third comparison was carried out

Resim 5. Protriizyon agisi

(©

ve protriizyon mesafesi (d).

Figure 5. The protrusion
angle (c) and distance (d).
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Tablo 1. Tiim cerrahi grubun

kontrol grubuyla

karsilastirilmasr.

Table 1. The comparison of

the all surgery group with

28

the control group.

Unlii, Sen, Kiiciikkeles, Erverdi

Cerrahi Grup
Surgery Group

Kontrol Grubu
Control Group

(n=50) (n=20)
Ortalama / Mean Ss/Sd Ortalama / Mean Ss/Sd P

Aoma K ; Sol / Left 8,80 553 12,52 327 0,001"
Opening Glosing (mm) Sag / Right 822 4,14 11,50 3,29 0,002*

Ortalama / Mean 8,5 4,62 12,01 2,70 0,000*
Acma-Kapama Kalinlik / Sol / Left 0,84 0,36 0,78 0,23 0,453
Opening Closing Width Sag / Right 0,87 0,38 0,76 0,18 0,104
(mm) Ortalama / Mean 0,86 0,30 0,75 0,14 0,065
Protriizyon / Sol / Left 575 2,25 7,35 1,60 0,002*
Protruaon (mm) Sag / Right 6,06 2,75 9,01 2,21 0,000*

Ortalama / Mean 573 2,07 8,08 1,29 0,000*
Protri — Sol / Left 0,74 0,23 0,74 0,16 0,936
Protrusion Width (mm) Sag / Right 0,71 0,21 0,97 1,42 0,422

Ortalama / Mean 0,73 0,19 0,70 0,12 0,413
Acma Kapama Agisi Sol / Left 48,80 13,52 55,25 10,57 0,039*
Opening Closing Angle Sag / Right 51,01 11,63 54,00 9,94 0,316
9] Ortalama / Mean 50,00 10,22 54,62 7,53 0,072
Protri Aerst/ Sol / Left 50,87 11,21 51,05 7,33 0,948
Protruston Angle () Sag / Right 49,61 11,19 5175 6,34 0,422

Ortalama / Mean 50,04 9,10 51,40 5,16 0,435

Ss: Standart sapma / Sd: Standard deviation /* p<0.05

olarak anlamhdir. Cerrahi grubun sol eklem
ile kontrol grubu arasindaki fark disinda diger
tim veriler istatistiksel olarak anlamsizdir.

ikinci grup ile 3. grup karsilastirildiginda
sadece sol taraf icin agcma kapama
mesafesinin, sag taraf icin acma kapama
olgimintn  kalinhiginin -~ ve  ortalama
degerlere bakildiginda yine agma kapama
mesafesinin istatistiksel olarak anlamh
oldugu gorilmistir (Tablo 2).

ikinci ve 4. gruplarin karsilastirilmasinda
sol eklem icin hichir bulgunun istatistiksel
olarak anlamli olmadigi gorilmistir. (Tablo
3) Sag taraf icin acma kapama o6l¢timinin
kalinhigr istatistiksel olarak anlamlidir.
Ortalama degerler incelendigindeyse acma
kapama mesafesi ve agma kapama
olcimuntn  kalinhgr istatistiksel olarak
anlamhidir.

Uctincti grup 6. grup ile karsilastiril-
diginda sol taraf icin agma kapama mesafesi,
protriizyon mesafesi ve agma kapama agisi
istatistiksel olarak fark gosteren degerlerdir.
Sag tarafta ise agma kapama mesafesi, agma
kapama kalinhgr ve protriizyon mesafesi
anlaml farklihk gostermistir. Ortalamalar
karsilastirildigindaysa agcma kapama
mesafesi, agma kapama 6lgtimuntn kalinlig,
protriizyon mesafesi kalinhgi istatistiksel
olarak anlamli farkhihk gosteren degerler
olmustur (Tablo 2).

Dordinct grup 6. grup ile karsilastiril-
diginda sag tarafin agma kapama mesafesi,
protriizyon mesafesi ve protriizyon acisi
anlamli farkhiliklar gostermistir. Ortalama
degerler incelendiginde ac¢ma kapama
mesafesi, protriizyon mesafesi, agcma kapama
agisi ve protriizyon acisi farklari istatistiksel
olarak anlamlidir (Tablo 4).

Besinci grup 6. grup ile karsilastirildiginda
sol taraf icin agma kapama acisinda gozlenen

by computing the average value of the right
and left articulations of each individual.

RESULTS

The values showing the comparison of the
average values of the right and left
articulations of the surgery and control
groups (1st and 6th groups) are set forth in
Table 1. This Table shows that the right, left
and average values of the opening, closing
and the protrusion distance of the control
group were higher than the surgery group.
The only significant difference appears for
the surgery group’s left condyle values
compared to the control group.

When the 2nd and 3rd groups are
compared, it can be observed that the
opening closing distance is lower in the
advancement surgery group and that this
difference is statistically significant for the left
side and the average values. Furthermore the
width of the opening and closing tracing has
significantly increased in favor of the
advancement group in the right side
assessments but there is no statistical
difference in the left side and average values
(Table 2).

In Table 3 setting forth the comparison of
2nd and 4th groups, none of the values
showed significant statistical difference for
the left side. On the other hand, a significant
increase in the width of opening closing
tracing of the mandibular advancement
group was observed compared to the pure
setback group, when the right side and
average values were examined.

The Table 2 setting forth the comparison of
3rd and 6th groups showed that the opening
and closing and protrusion distances of the
two surgery groups were shorter in the than
in the control group and that the
reproducibility was reduced.

Tirk Ortodonti Dergisi 2011,24:22-33
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Postoperative TMJ Functions of Orthognathic Surgery Patients

Kontrol / ilerletme / Kontrol / P P
TO“"'(Ins_itzb)a‘:k Control (ggf‘ Advancement Control (8&  (42&
= (n=20) (n=8) (n=20) 200 8)
Ortalama/ Ss/ Ortalama/Ss/ Ortalama/ Ss/ Ortalama/Ss/ b b
Mean Sd  Mean Mean Mean
Sd Sd Sd
Sol / Left 9,35 529 12,57 3,27 0,005* 6,06 6,63 12,52 3,27 0,002* 0,015*
Ac¢ma Kapama/
Opening Closing Sag / Right 841 376 1150 329 0003 87 599 1150 329 0014* 0,070
(mm) Ortalama /
ralama 887 431 1201 270 0004 646 618 1201 270 0002° 0,022
Mean
Sol / Left 0,82 0,36 0,78 0,23 0,665 0,89 0,35 0,78 0,23 0,354 0,358
Ac¢ma Kapama
Kalinhk/ P
. ; Sag / Right 0,83 0,36 0,76 0,18 0372 1,09 0,41 0,76 0,18 0,007* 0,043*
Opening Closing ,
Width (mm Ortalama / .
(mm) 082 031 075 014 0045" 099 023 075 0,14 0026 0,067
Mean
Sol / Left 577 212 735 160 0005 550 307 735 160 0,141 0547
Protriizyon/
Sag / Right 6,19 2,66 9,01 0,000 5,18 3,32 9,01 2,21 *
Protrusion (mm) g/ Hig 2,21 0,014* 0,237
I /
Ortalama 576 193 808 129 0357 534 28 808 129 (032* 0398
Mean , ,
Sol / Left 075 024 074 016 0819 071 023 074 016 0682 0,732
Protriizyon Kalinlik/
Protrusion Width Sag / Right 070 020 066 016 0405 067 018 066 0,16 0836 0501
(mm) Ortalama /
0,73 0,28 0,70 012 0,000" 0,69 0,18 0,70 0,12 0916 0,900
Mean ’ ’ ’
Sol / Left 47,26 140 55,25 0.028" 57,12 7,88 55,25 10,57
Acgma Kapama ’ 2 ) 10,57 % ) ) , . 0,655 0,071
Agisy Sag / Right 50,92 1.8 54,00 0,322 10,96 54,00 9,94
Opening Closing g/ Hig . 9 00 994 O . . 94 0773 0,880
Angle (° Ortalama /
gle () Mean 49,21 8,68 5462 753 0228 5493 7,55 54,62 7,53 0,922 0,216
10,9
Sol / Left 49,90 4 51,05 7,33 0,673 58,43 8,31 51,06 7,33 0,028* 0,208
Protriizyon Acisi/ P 101
Sag / Right 48,58 51,75 0,208 56,06 1492 5175 6,34
Protrusion Angle (°) Y d 9 6,34 0453 0,107
Ortalama /
49,24 0,19 51,40 0,488 56,00 8,48 51,40 5,16
Mean 5,16 0,201 0,158

Ss: Standart sapma / Sd: Standard deviation / * p<0.05

farkhliklar disinda higbir bulgu istatistiksel
olarak anlamli degildir. Sag tarafta a¢cma
kapama mesafesi, protrizyon mesafesi
olcumleri farkhliklari istatistiksel olarak
anlamlidir. Ortalama degerlere bakildigin-
daysa acma kapama ve protriizyon mesafesi
disindaki 6lgtimler istatistiksel olarak anlamli
farklilik gostermemislerdir (Tablo 4).

Besinci ve 4. gruplar karsilastinldiginda sol
taraf icin agma kapama mesafesi disindaki
tum olcimler istatistiksel olarak anlamli
farkhiliklar gostermemislerdir (Tablo 4).

ikinci ve 6 gruplarin karsilastirilmasinda
ise agcma kapama mesafesi li¢ veriye gore
anlaml farklilik gostermistir. Protriizyon
acisinda ise sadece sol tarafta istatistiksel
olarak anlamli fark bulunmustur (Tablo 3).

TARTISMA

Temporormandibular eklem ile ilgili temel
veriler ve diger diagnostik verilerin ideal
olarak toplanip degerlendirilmesi diagnoz ve

Turkish Journal of Orthodontics 2011,;24:22-33

When 4th and 6th groups are compared, it
can be observed that for the right side
opening and closing distance, protrusion
distance and protrusion angle showed
significant differences. For the average
values, all the results differ from the control
group (Table 4).

When 5th and 6th groups are compared it
can be observed that the opening closing
angle of the left side is statistically significant.
The opening and closing distance, protrusion
distance for the right side are different. When
the average values are examined, it is
observed that there is a difference only in the
opening closing and the protrusion distances
(Table 4).

When 5th and 4th groups are compared
all the results are similar except the left side’s
opening and closing distance (Table 4).

When 2nd and 6th g are compared, it is
observed that opening closing only shows
difference. The protrusion angle for the left
side is statistically significant (Table 3).

=

Tablo 2. 2.,3. ve 6. gruplarin

karsilastirilmasi.

Table 2. The comparison of
the 2nd 3rd and 6th groups.
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tedavi icin sarttir. Cahismamizda kullandi-
gimiz aksiografi aleti diyagnostik amacli
kullanim igin tasarlanmis aygitlardan bir
tanesidir. Diyagnostik testler arasinda hasta
toleransi yuiksek, kullanimi pratik, teknik
olarak en az invazif ve en ekonomik
yontemlerden birisi  olmasi  nedeniyle
aksiografi tercih edilmistir. Literattirde de pek
cok calismada bu yontemin kullanildigini
goruyoruz (2,14,16-21).

Arastirma grubumuz 50 adet ortognatik
operasyon gecirmis yetiskin  bireyden
olusturulmustur. Bu bireyler cesitli Sinif 2 ve
Sinif 3 maloklizyon modifikasyonlarina
sahiptir. Dolayisiyla Siif 1 iliskiye sahip
normal bireylerden olusan kontrol grubuna
gore ameliyat oncesinde de farkli aksiografik
degerlere sahip olmalari beklenir. Bu nedenle
alt gruplar olusturularak ayrica birbirleri ile
karstlagtiriimalarinin daha da anlamli olacagi
disuntlmusttr. Zira Zimmer ve arkadas-
larinin (2) yaptiklart ve sinif 1, 2 ve 3
vakalarin aksiografik olarak degerlendirildigi
calismada her G¢ grubunda birbirlerinden
anlamli sekilde farkli kayit mesafelerine sahip
oldugu gorilmastir. Belli tipteki operasyon-
larin eklem hareketlerini ne sekilde etki-
ledigini belirlemek amaciyla calismamizda
daha once icerigi belirtilen alt gruplar
belirlenmistir.

Mekanik aksiograf ile protriizyon hareketi,
agma kapama hareketi ve Bennett agisi
olgilebilir. Bu olciimlerden Bennett acisi
calismamizda olctimlere dahil edilmemistir.
Cunkt Bennett hareketinin 6lgim tekniginin
¢ boyutlu bir hareketin iki boyuta indirgenip
aynt zamanda iki kondil arasi mesafenin
ortalama degerler ile olgtimlere dabhil
edilmesi  gibi  dezavantajlari  vardir
(Axiograph Procedure Manual). Literatiirde
ortognatik cerrahi sonrasi kondil yolu
degisikliklerini inceleyen az sayida calisma
mevcuttur.

Helm ve Stepke'nin yaptiklari bir
calismada (22) 30 bireye Luhr kondil
pozisyonu sabitleyicisi uygulanarak cift cene
osteotomisi ile opere edilmislerdir. Operas-
yon oncesi ve sonrasi aksiografik kayitlar
alinmigtir. Sonu¢ olarak sadece bir vakada
patolojik boyutlarda agcma kapama kaydi
mesafesinde anlamli  derecede dsls
saptanmustir.

Unlii, Sen, Kiiciikkeles, Erverdi

DISCUSSION

It is indispensable for diagnosis and
treatment to collect ideally and consider the
basic data related to the temporomandibular
joint and other diagnostic findings. The
axiography device that we used in our study
is one of the devices designed for diagnosis.
The axiograph use was preferred because it is
one of the most tolerable, most practical, least
technically invasive and most economical
methods among diagnostic tests. We can see
in the literature that some other researchers
used the same method (2,14,16-21).

Our research group was formed of 50
adults  having undergone orthognathic
surgery. These individuals had Class Il and
Class Il malocclusion modifications.
Therefore it was expected that they would
differ even before surgery from the control
group which was formed by Class | normal
individuals. That is why it was judged more
adequate to form subgroups and compare
among themselves and with the control
group. In the study which was conducted by
Zimmer et al. (2), and where the Class |, Il
and Il cases were compared from an
axiographic point of view, it was observed
that each of the three groups had significantly
different tracings compared to each other. In
order to determine how the operations of a
certain type affect the articulation
movements, subgroups, content of which
was mentioned above, were formed.

Protrusion movement, open and close
movement and Bennett angle can be
measured by use of mechanical axiograph.
Bennett angle values were not included in
our study measurements because the method
for measuring the Bennett angle has the
disadvantage of transforming a three
dimensional movement into a two
dimensional plane and also the space
between the two condyles can only be taken
into account with average values (21). In the
literature there are few studies comparing
orthognathic surgery patient’'s condylar
changes before and after surgery.

In a study performed by Helm and Stepke
(22), 30 individuals were operated following
a plan of double jaw osteotomy by using the
Luhr type condylar position fixer.
Axiographic data was recorded before and
after operation. As a result, only one case
showed a significant decrease in the tracings

Tirk Ortodonti Dergisi 2011,24:22-33

Ort
Post

Zim
operas'
endeks
palpas
ekleml
ilerlem
overjet
yapinir
bulmus

Ana
calism
opere ¢
hafta
kinesiy
lerle k
bular
bulunn

Har,
ortogn
fonksiy
invaziy
aksiog
mektec
vakalai
olarak

Bizi
mandil
ve mar
fazla |
tekrarl

Bu
malokl
bireyle
olmam
lagtirilr
kontrol
Kondil
kontrol
eklem
belirler
arastiri
vakalai
uzun
vakala
egilimi

Sim
yaptikl
model
oldugu
oldugu
(24),
degisik
dinami

Turkish



baris:muammer 7/14/11 11:30 AM Page 31

e

. Ortognatik Cerrahi Hastalarinin Postoperatif TME Fonksiyonlari H
Erverdi Postoperative TMJ Functions of Orthognathic Surgery Patients _ﬁ’
| q Zimmer, (1) yaptigi calisma ile ortognatik Tablo 3. 2., 4. ve 6. gruplarin
S an . . . & O AN T I —TORN AT D O M karsilastirilmasi.
ler the operasyon. gecirecek vakalarin disfonksiyon 5 |e g S»g. E 83 § § §§ i §§ §§ § E §
Jibul endeksleri  yiiksek oldugu durumlarda, = ©°2co

ibular - y N i
H palpasyonda artikiiler agri  oldugunda, Table 3. The comparison of
s. The . . .
eklemlerinde resiprokal klik varsa, vyasi & L L. . the 2nd, 4th and 6th groups.
r study ) . . S 5585585583338 84%
gnosis ilerlemis ise ve planlanan operasyon tipinde 3 |288583383838385-~-8583
v . . N . . . = c oo co o cooo
s itis overjet rediiksyonu miktari fazla ise kondiler
| Jeast yapinin adaptasyon kabiliyetinin azalacagini
el bulmustur. |3 lhgegezgrrecabzggye
omica Anathanasiou’nun  (23) vyaptigi  bir ~§|@|PPVeSS-N-SSSRorr 0Oy
an see yaptig 3L
archers ga||§mad.a vertlke.il r.amus osteotomisi ile :‘:’% )
opere edilen 27 bireyin operasyon sonrasi 1. Slge8cperysgrgeR888KRe
. ) ) ©s|a — o - O — =
of 50 hafta ve 6. ayda elektronik aksiyograf ile S
‘nathic kinesiyografik kayitlari alinmistir. Normal-
>
Il and lerle karsilastinldiginda postoperatif mandi- T |PloeersoggnogayndNIogs
. .. e o¥X | & S 0 DO O 5
ations bular hareketlerin daha iyiye gittigi SR
. 285
would bulunmustur. 23T
o . . 8>Ew
control Harper yaptigi 54 bireylik calismada (15) 5 Efersegrgresgnr3233R8
. . B EE NS0 TSSO NITODTO
normal ortognatik cerrahi operasyonlar sonrasi @ 35 ENNOOONTOReoOTISITTT
{ more fonksiyon kapasitesinin belirlenmesinde
ympare invaziv olmayan bir yontem olmasi sebebiyle s MR ATt AN©On ®N @
i i ci 5 Y (2185883835388 58R83%R
control aksiografi cihazinin  kullanimini  oner- -3 2929822522832853233
ted by mektedir. Harper bu calismada ilerletme
ass 1, 1l vakalari diginda tim vakalarin postoperatif o
o (DV\O?O("JEDVO‘—O?(DCDNBVC’JU)?(Q
m  an olarak adapte oldugunu bulmustur. SIS SNSsseNYsSsso2enRn
. T =5l ® .
served Bizim  c¢alismamizda da  ozellikle °£g
. . . ccu
icantly mandibular ilerletme vakalarinda, kontrollere S8E
. .. Sl woww-rorooRoNyywe
ther. In ve mandibular setback vakalarina gére daha o R i R e P
ns of a fazla hareket kisitlamasi ve hareketlerin o
ulation tekrarlanabilirliginde azalma gorilmstar. -
. DO ONAN DD O © Swu-gw
which Bu arastirmada calisma grubumuz £ |3 oo 885523 22
malokliizyonlu bir grup oldugu icin ve ayni £ 55l 3
. . . .. . o . @2l 5
close bireylerin  ameliyat 6ncesi  degerleri 585s ?1
an  be I bebivle kontrol erubu ile k =2 55359333023 3YR3288)
) Oolmamasi sebeblyle Kontro gljuul? ar§.|— g§©©©dv—d“’m@ooogﬁggg‘gg
grapn. lastiriimasi sonucunda elde edilen degerlerin o B
. >
ded in kontrol degerlerinden farkli olmasi normaldir. s - = = - S
. . e .= = = = =l
nethod Kondil hareketlerinin tekrarlanabilirliginin £5 icfocfocfoc3oacils
: T . JESZ D500 DL 2Da|S
as the kontrol grubu ile benzer olmasi ciddi bir 3 2E38 é 38 éﬁ 8 é 38E8¢8 g S
. . . . »E s 5
three eklem disfonksiyonu riski olmadigini s ©° °© ° 5 °B
two belirlemektedir. Fakat sunu biliyoruz ki cesitli g
space . -~ =£ - o s
) arastirmacilar ameliyat sonrasi Simif 2 E EE _E 3P |8
> taken : = 3 == 32 _.T [s
I th vakalarin, mandibular hareket kisitlamasinin o 2o £ s <o 32 S
. In the . " RIS TRRVI 87 €7 82 oG oc |3
) uzun bir doénem surdigini ve Sinif 3 ES ES EE bt ES §§ o
1parin .. . a0 20 c c 20 € (v
pd | & vakalarin daha kisa sirede diizelme Sg2 So %2 32 S 322 P
n ar Cere . o ®©'E @~ D2 23 ©'c 23
Y egiliminde oldugunu bulmuslardir. (16) £Es ESE 55 88 ES 5B
. . R <0 <0f 4f a& <O0T ca
Stepk Simonis ve Kramer (19) 12 hasta tizerinde
epke . .
| p yaptiklari fonksiyonel calismada cigneme
owing . .
. modellerinin ameliyat sonrast uyumlu ) . .
ing the . . o of the opening-closing distance at
. oldugunu fakat ¢cigneme alaninin daha kictik .
fixer. ° ) pathological levels.
e and oldugunu bulmuslardir. Kobayashi ve ark. 7i (1) found i tudy that th
o L ) immer ound in a study that the
(24), tedavi oncesi cigneme fonksiyon . . .
e case desisiklizi ol Wi ori adaptation ability of the condylar complex is
. egisikligi olmayip okliizyonun yeterince o
racings .g§ ) 5 ):p Y Y reduced when the dysfunction index of the
dinamik olmadigini ve sonug¢ olarak da S
cases supposed to undergo surgery is high,
4:22-33 Turkish Journal of Orthodontics 2011,24:22-33

31



baris:muammer 7/14/11 11:30 AM Page 32

Tablo 4. 4., 5. ve 6. gruplarin & "
DDLU "D DO~ O M ©M©O0 O
5 Q.NQOC)V*C)OLOV*(')C\ILO?V*(')C\IO)LO("J
karsilagtirilmasi. -4 O —ANMSTORRNMOMNNS O NMOLW
N DO O0OO0OO0O0OODO0OODOOOO O OO0
8
Table 4. The comparison of -
S L M mErE oto< O Lok
I OcxorNRorol8ICYT I S gan
the 4th, 5th and 6th groups. B 1 2388nsn388Tawo —~ 3083
- Coo0CPCOcToTcOOOO © g9 o
~
el
~YV [P hoomotoroo0only T 00T ©
oc [~ [NANN——ONN«— — — O MM
SS o |mnadococo~a~0co0l o NN©ow
2a|®
3
g8
20 |a
€9 E%No‘_oocou)m ot owod Q NV
-
SEEP2INRN®mOoONOR A 2 O
- g
‘._,tE,_,_,_ooor\cs:coooommmLDLOLD
(S (o]
3 <+ NS
I~ O ooroomowvwooannd § Foorc
&3 ~ NN O NONTANNN A
gf $<rco<rooo~—c\h—ooo?9§§9mr\
2 8~
e
n 3T
(7]
8 >53
2C |Ec DO TDM®©
O-OO0Or-OMmMOT =~
50 SgR0P8RBR2IHGRE T a0dg
ES[@~NOCOoYOwoooR R QFIE
(o]
s . .y .
(s0) — I~ 0 0 — o 0 W1 0 ©O© O MmO
N CNYLoROESTOOR O K- ©®
3 LEo00O-NOE5RNT o W O~CW
& O o000 0So000s O OOOO
o
2 N~
D I-PDONVITO-—DOON 5 T MO T ©
Sa [ NANNT QNN — o =0 MM
283 |@[wWrdcdS—a~c3dol NN ©w
o (2]
EGS
233
o9 ¢l
= £
1
clvo — 0 O ANWWO
53 E§BBorergs8Y8R R 8 BERE
- -
SSEF-——CCPOMNOPVOOO K KH wLLWL
= t% owuryooarool N -8t~ o
$C |~ [INdosar-ro-adanT YN oNTa
gg $mmvooommmooo§:w::®
82
o}
R
/A 0
ccl =
695~ c
g5 2 1
c © W MOMm®©
: ONNDONDTOO M ™
=] SJISNORBOAUANGN NN R = NN
L E2fdocccccwoooly ¥ 8333 (0
== 8= < 0D OOLODO|c
o
° E
3
< ©
©
K] = = = = =T
z'g’s_nn:ﬁ_ln:ﬁ_ln:ﬁ_nn:ﬁ_nmﬁa
3'—32\52\52\52\ E:\EU
SEESoDPE oD 0PE0 Do PS|5
SRIPHEPOEPHEP » FPHE(H
8s t t £ =t £
T o o o o Oc
(o) (2}
g
«©
IS
a
-~ I
~ 12}
= £ P o =
-3 o =
E =35 E .o S
£ E; >z E "’é - |c
iG] == & ~= |8
oD ¥ O ~ ££ <D 22 ih
- € c =5 c 25
S5 SG E T2 oG o2 [y
Eoc Eg _E ¥= Eo <a @
a0 a0 S5 5 20 §¢c
So So =8 592 g5 52
X & X ¢ N ® N 0 X & N 0
©= @S 535 D3 @ D3
c c~ TE TE c TE
oo o«Q.E o9 [ o [3
<0 <0 oo oo <O an

postoperatif donemde oklizyonun uyum-
lanmasinin sart oldugunu rapor etmislerdir.

SONUC

Sonug olarak bu calismada ameliyat sonrasi
ozellikle mandibular ilerletme vakalarinda
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Unlii, Sen, Kiiciikkeles, Erverdi

when there is (i) articular pain in palpation;
(i) reciprocal click in the joints; and (iii) the
surgery plan aims a significantly important
overjet reduction.

In a study conducted by Anathanasiou (23)
cinesiographic records of 27 individuals
operated with vertical ramus osteotomy were
taken by means of electronic axiograph, 1
week and 6 months after surgery. When
compared with normals, it is found that
postoperative mandibular jaw movements
were improved.

After a study conducted on 54 individuals,
Harper (15) recommends the use of
Axiograph for determining the function
capacity  after  orthognathic  surgery
operations because it is a noninvasive
method. In the same study Harper found that
all the cases were adapted after the surgery
except for the mandibular advancement
cases. The fact that in our study the values
related to the mandibular advancement cases
are lower than the control and the setback
surgery groups, shows parallelism with
Harper’s findings.

Given that our study group is formed by
individuals showing malocclusions and that
we do not have preoperative values of these
individuals, it is normal that their values differ
from the control group which is composed of
patients having Class | malocclusion. But the
fact the results are similar points out that there
is no serious risk of having TMJD due to the
surgery. We know that various researchers
have found that the postoperative reduced
mobility lasted for a long time after surgery of
Class Il cases and that the recovery of Class Il
cases occurred faster (16).

Simonis and Kramer (19) found in a
functional study made on 12 patients that
postoperative mastication paths are in
harmony with preoperative ones but the
mastication space is reduced. These results
are in harmony with our study. Kobayashi
and friends (24), reported that in the
preoperative phase, there was no difference
in the chewing function and that oclusion
was not dynamic enough and that in the post
operative phase, the rehabilitation of the
occlusion was indispensable.

CONCLUSION

This study shows that after orthognathic
surgery, lower jaw movements are more
limited and less reproducible, and these
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Ortognatik Cerrahi Hastalarinin Postoperatif TME Fonksiyonlari
Postoperative TMJ Functions of Orthognathic Surgery Patients

kontroller ve mandibulanin geride konum-
landirlldigi vakalara nazaran daha ciddi
hareket kisithhg gorildugi tespit edilmistir.

*3kk

Bu calisma Marmara Universitesi Bilimsel
Arastirmalar Projeleri Birimi'nin, Prof. Dr.
Nejat Erverdi tarafindan yuratilmts, 1995-
SAG-51 numarali "Sabit Ortodontik Tedavi-
nin Temporomandibular Ekleme Etkilerinin
SAM Aksiyografi ile Degerlendirilmesi" isimli
projesinin olanaklari kullanilarak gercekles-

tirilmistir.

results are even more severe in mandibular
advancement surgery cases.
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This study has been supported within the
framework of the Project of Marmara
University Scientific Research Committee
named “The Analysis of the effects of the
Fixed Orthodontic Treatment to The Tempo-
romandibular Joint by Using SAM Axio-
graph”,1995-SAG-51.
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