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ONSOZ

Bu kitapta Kuzey Kibris Tiirk Cumhuriyeti Yakin
Dogu Universitesi Dis Hekimligi Fakiiltesinde 2024-
2025 egitim Ogretim yilinda anlatmis oldugum bazi
Tiirkce ve Ingilizce konularin ders notlarma yer
verilmistir. Daha kolay analasilir olmas1 adina metin
iceriklerinin  maddeler halinde olmasi1 tercih
edilmistir. Sunumlarda yer verilen resim, grafik ve
sekillere bu kitapta yer verilmemistir. Siz kiymetli
Ogrencilere bu ozet bilgilerin sadece egitiminizde
degil meslek hayatimzda da faydali olacagi
inancindayim. Hepinize egitim ve meslek hayatinizda
basari dileklerimle...

Dr. Dt. Manolya ILHANLI
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1. BOLUM: X ISINLARININ OLUSUMU VE
OZELLIKLERI

Agiz, Dis ve Cene Radyolojisi Anabilim Dah
Eyliil 2025
Dr. Dt. Manolya ILHANLI
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Ogrenim Kazanimlan
® X- 1smlarinmn olusumunu ve dzelliklerini aciklar.

® X-1smlarmin temel 6zellikleri, enerji seviyeleri, dalga
boyu, ve penetrasyon yetenegi gibi konular1 anlar.

® Roéntgen tiipiiniin hangi elemanlardan olustugunu ve
caligma prensibini 6grenir.

® X- isinlarmin  rontgen tiipii  iginde ve atom
seviyesindeki olusumunu kavrar.

Radyasyon:

® Somut bir tastyict olmadan enerjinin bir yerden baska
bir yere dalgalar halinde iletilmesi ve yayilmasidir.

® Bir kaynaktan gevreye pargacik akisi veya dalgalar
seklindeki enerji salinimidir.

® Bir cismin iginden gegerken, direkt veya dolayli
olarak iyonlastirict etkisi olan elektromanyetik ya da
korpuskuler 1sinlardir.

® Radyasyon olusumu subatomik diizeyde gerceklesir.
Xigmlarinin nasil olustugunu anlamak i¢in atomun
yapisin1 ve karsilikli etkilesimlerini bilmek gerekir.

Atom:

® Bir elementin tiim kimyasal 6zelliklerini tastyan en
kiiciik parcasidir.

® Atomun kimligi; g¢ekirdegin terkibi ve yoriinge
uzerinde hareket eden elektronlarin diizeni ile
belirlenir.

® Cekirdek; proton ve ndtron olarak bilinen
partikiillerden olusur. Protonlar pozitif elektirik ytikii
tasir, notronlar ise yiiksiizdiir.

Bir atomun boyutunu biiyiik oranda etrafinda donen
negatif yiiklii elektronlar olusturur.

Bilinen 105 farkli atom vardir.
7’den fazla yoriingeli atom bilinmemektedir.

En i¢ yoriingede (K), iki elektron bulunabilir, dis
yoriingelere gittikce elektron sayisi artar. Belli bir
yoriingedeki maksimum elektron sayis1 2n? olarak
bulunur. (n=temel quantum sayist)
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® Pozitif yiiklii ¢ekirdek ile negatif yiiklii elektronlarin
arasinda olusan elektrostatik ¢ekim, elektronlarin
merkezkag kuvvetini dengeleyerek onlar1
yoriingelerinde tutar.

® Bu durum bir elektronun “’bag enerjisi’’ veya
“’baglayict kuvveti’’ olarak bilinir.

® Bag enerjisi her yoriinge icin farkli olup; en giiclii bag
enerjisi c¢ekirdege en yakin olan K ydriingesinde
bulunur ve dig yoriingelere dogru elektronlar daha
zayif bag enerjisine sahiptir.

® Yoriingeden bir elektron koparmak igin gereken
enerji o kabuktaki elektronun bag enerjisinden fazla
olmalidir.

Ornegin; tungsten atomunda baglanma enerjileri:
K yoriingesinde 70 keV *
L yoriingesinde 12 keV
M yoriingesinde 3 keV

® Tungsten atomunun K yoriingesinden elektron
sokmek i¢in 70 keV enerji gerekir!

® Yoriinge cekirdege ne kadar yakin ise elektronun bag
enerjisi o kadar ytiksek olur.

® Cekirdekten uzaklastikga yoriingenin enerji diizeyi
artar; elektronlarin ¢ekirdege baglanma enerjisi azalir.

® Bir elektron daha distaki yiiksek enerjili bir
yoriingeden daha igteki diisiik enerjili bir yoriingeye
kaydirildigi zaman enerji kaybeder ve bu enerji
elektromanyetik radyasyon seklinde salinir.

® Elektromanyetik radyasyonun Ozelliklerinin
aciklanabilmesi i¢in iki teori kullanilir.

® Baz1 ozellikler “’dalga teorisi’’ ile agiklanirken
bazilar1 “’quantum teorisi’’ ile agiklanir.

® Dalga teorisine gore radyasyon, elektrik ve manyetik
enerjiden olusan dalgalar halinde yayilir.

® Elektromanyetik radyasyonlar, birbirine dik, titresim
yapan elektrik ve manyetik alanlardan olusur.

® Quantum teorisine gore elektromanyetik radyasyon
“quant”” veya “foton’> denen kiigiikk enerji
paketcikleri olarak tanimlanir.

® Elektromanyetik radyasyonlar yapay veya dogal
olarak olusur.

® Bunlar; kozmik 1smlar, gama 1smlari, X-1sinlari,
ultraviyole 1sinlari, goriiniir 151k, infrared 151k, kizil
oOtesi, mikrodalgalar, radyo dalgalaridir.



Agiz ve Dis Radyolojisi Ders Notlar1

® Bu dalgalar enerjilerine veya dalga boylarma gore
siraya dizilirse ’elektromanyetik spektrum’ ortaya
cikar.

® X-1sinlart bu spektrumun yiiksek enerjili bolimiinii
olusturur.

X-Ismlari

® Elektron akiminin, yolu iizerinde bir cisme ¢arpmasi
ile ortaya ¢ikan 1ginlardir,

® X- ismlart  yiiksek  enerjili  elektromanyetik
radyasyonlardir,

® Tiim elektromanyetik radyasyonlar gibi xismlar1 da
hem dalga hem de partikiil 6zelliklerine sahiptir.

X-1sinlar tarihgesi

®8 Kasim 1895t W.C Roentgen tarafindan
kesfedilmistir.

Roentgen, laboratuarinda katot 1sinlart iizerinde
calisirken {istlinli siyah bir kartonla orttiigii Crookes
tipiinden  yliksek  gerilimli  elektrik  akimi
gegirdiginde, odada bulunan bir kavanoz i¢indeki
baryumlu platin siyaniir kristallerinde kuvvetli bir
fluoresans olayr meydana geldigini fark etmistir.

Siyah kartonu gegebilen ve floresans yaratma 6zelligi
olan yeni bir 151n buldugunu anlayarak, bu 1s1n
iizerindeki ¢aligmalarini stirdiirm{istiir.

Yine bir rastlant: ile bu 1s1n1n penetrasyon giiciiniin
oldugunu ve bunun, degisik cisimlerde farkl etkileri
oldugunu goérmiistiir.

Ornegin; bir kursun yapragin 151 gecirmezligini fark
ederken, kendi parmak kemiklerinin golgelerini
gormustur.

Bunun {iizerine karisinin elini, iginde fotograf plagi
bulunan bir kaset iizerine koyup 15 dk. Isinladiktan
sonra banyo edip, parmak kemiklerinin ve iki
yliziiglin fotograf plaginda gorildiiglinii ortaya
koyarak bu gozlemini kesinlestirmistir. Buldugu bu
1s1na X-1s1n1 adini verip, buna iligkin “’Yeni Bir Isin
Hakkinda Gegici Bildiri’” isimli tinli bildirisini 1895
Aralik ay1 sonunda bilim diinyasina agiklamistir.

® Ocak 1896°da dis hekimi Walkhoff, Roentgen’ e
basvurarak kendi dislerinin X-1smlar1 araciligiyla
filminin ¢ekilmesini istedi.

® Walkhoff’un 25 dk. pozlandirilarak gekilen filmi, dis
hekimligi tarihinde ilk dis filmi olarak yer almistir.

® Roentgen, bu bulusu ile 1901°de Nobel Fizik édiiliinii
almistir.
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X-1smlarimnin ozellikleri
Elektromanyetik titresimlerdir.

Kisa dalga boylu olduklarindan gozle goriilmez,
duyularla saptanamazlar.

Bosluktaki hizlar1 300.000 km/sn’dir.

Heterojen 1s1mn demeti seklindedir (farklt enerji
seviyelerinde fotonlar vardir).

Yiikstizdiirler, bu nedenle elektrik ve manyetik
alanlarda sapma gostermezler.

Gegtikleri maddede absorbe edilirler. Atom numarasi
yiiksekse daha ¢ok absorbe olurlar.

Carptiklart cisimlerde sekonder radyasyona neden
olurlar (yansima radyasyonu). X-1s1n1 tiipiinden ¢ikan
isinlar  primer 1smlardir.  Bunlarin  carptiklar
cisimlerde sekonder 1sinlar meydana gelir. Yansima
radyasyonu 0zellikle yogun maddelerde olusur, filmin
netligini (detay ve kontrast1) bozar. Kisa dalga boylu
isinlar (sert 1ginlar) uzun dalga boylu 1sinlara gore
daha fazla yansima radyasyonuna neden olur.

Bazi element ve bilesiklere carptiklarinda, bu
maddelerin 151k yaymasina neden olurlar. Buna
luminesans, bu maddelere de luminofor denir.

Glmiis tuzlarmin kararmasina yol agarak fotograf
plaklarini ve rontgen filmlerini etkilerler.

Siddeti mesafenin karesi ile ters orantilidir (Ters kare
kanunu). Isin kaynagindan uzaklastik¢a siddetleri
azalir.

Biyolojik etkileri vardir. Yasayan hiicrelerde 6liime,
mutasyonlara neden olabilirler.

Elektromanyetik radyasyonlarm Madde Ile Etkilesimi
(Foton-Madde etkilesimi)

Primer radyasyon: Tiip i¢inde olusturulup, tiipten
citkan ve doku ya da maddeye penetre olan
radyasyondur (Primer 1§1n).

Sekonder radyasyon: Primer radyasyonun madde ile
etkilesimi sonucu olusur. Primer radyasyona gore
penetrasyonu daha diisiiktiir.

Scatter radyasyon: Sekonder radyasyonun bir
cesididir, madde ile etkilesim sonucu 1s1nin yolundan
sapmasi ile ortaya c¢ikar. Hastanin dokulari tarafindan
her yone saptirilir, sagilir. Hasta ve uygulayict igin
zararh radyasyondur.

X-1s1inlarmin goriiniir 1isiktan farkhhklarn?
X-1sinlarmin kisa dalga boylu olmast,

Maddelere penetre olma yeteneginin ¢ok fazla olmasi
Ve
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® Canli dokular tarafindan absorbe edildiginde ¢ok
ciddi biyolojik sonuc¢lar dogurmasi

X-Isinlarmin kullanim alanlar
® Tani1 ve tedavi amaciyla tipta ve dis hekimliginde

® X-ismnlart ve gama 1smlart  endiistriyel alanda
kullanilir. X ve gama 1sinlari ile boru, buhar kazani,
makine aksaminin rontgen filmleri ¢ekilerek catlak
icerip icermedigi saptanir.

® Eski yagl boya resimlerin orijinal olup olmadigimi
anlamak i¢in ve arkeolojik (radyoaktif maddeler)
arastirmalarda kullanilir.

® Gama ve x-1smlart kullanilarak tibbi ve farmasotik
iiriinlerin sterilizasyonu yapilir.

® Diinyada iiretilen tek kullanimlik tibbi iiriinlerin yaris
1sinlama yontemi ile steril edilir.

® Spektroskopide (bazi kimyasal maddelerin yap1 ve
atom numaralarinin tanimlanmasi)

® Fotokimya: kimyasal maddelerin  iyonizasyon,
oksidasyon, rediiksiyon islemleri

® iyonizasyon ozelligi nedeniyle radyokimyada
kullanilir.

® Radyobiyolojide (Hiicre ve dokulardaki etkisi,
mutasyonlar)

® Kristallografi: Maddelerin yapilarinin incelenmesi

X-ISINI OLUSUMU

® Bir rontgen cihazinin digmesi agilip, gosterge
lambas1 yandiginda x-1s1mm1 olusturmak i¢in hazir
demektir.

® Bu sebeple oncelikle rontgen cihazini 6zellikle de
rontgen tliplinii tanimak gerekir.

® Rontgen tiipii ve x-151n1 elde edilmesi

® Rontgen cihazi; x-151n1 tiipii, gii¢ kaynagi, tiip bas,
destek kolu ve kontrol panelinden olusur.

® X-ray tiipii, X-13tn1m1 iireten cihazdir. 2 kismi vardur:
1- Katot’ta elektron kaynagi olarak gorev yapan bir
flament ve bunu ¢evreleyen focusing cup
2- Anot’ta katottan gelen yiiksek hizli elektronlarin
carptig1 bir target ve bunu saran bakir bir gévde
X-Isin tiipii

® X-ray tiipiine Coolidge tiipii de denir.

® Havasi tamamen bosaltilmis, camdan yapilmis bir
vakum tiipiidiir.

® Tiipiin igerisinde katot ve anot kisimlar1 vardur.
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® Tiipiin cam kismi yitksek 1siya dayanikli ve
cogunlukla silindir seklindedir.

® 1913’te Dr. W.D Coolidge’nin gelistirdigi vakumlu
tiiplerde elektron olusturmak icin gaz gereksinimi
ortadan  kaldirilmistir.  Bunun yerine katoda
yerlestirilen filamentle 1s1 etkisi ile elektron
olusmaktadir.

Coolidge Tiipii
® Camdan yapilmustir.
® Havasi aspire edilmistir.
® Metal muhafaza i¢indedir.
® Anot ve katoda bagldir.

® Cam-metal muhafaza arasinda su/yag sirkiilasyonu
vardir.

® Olusan x-1smlarinin tiipten ¢ikabilmesi igin belli
genislikte berilyumdan yapilmis pencere bulunur.

® Berilyumun x-151m1  gegirgenligi  ¢ok iyidir ve
korozyona dayaniklilig1 da fazladir.

® Tiipte olusan x-1sinlari bu kisimdan gikarak kona
dogru yayilir.

Katot kisminda filament vardwr. Anot
kismi ise bakir ¢ubuk igerisine gomiilmiis tungsten
levhadan olusur.

X-1sinlart olusturmak icin bir rontgen tlipiinde iig¢
temel eleman gereklidir.

Tiip i¢inde bir elektron kaynag filament
Elektronlar tiip i¢inde karsidan karsiya hizlandirmak
icin yiiksek voltaj

Elektronlar1 durdurmak i¢in bir target

Elektronlar, katottan (filament) anoda (target) dogru
hareket ederler.

® X-151m tiipiiniin fonksiyon gorebilmesi icin gii¢
destegi gereklidir.

® Elektrik akimi filamenti 1sitir ve olusan elektronlarin
anoda dogru hizla hareket etmelerini saglar.

® Filament, x-1s1n1 tiipiindeki elektronlarin kaynagidir.

®2 mm gapinda ve en fazla 1 cm uzunluga sahip
tungsten telden yapilmstir.

® Filament akkorlasana kadar isitilir ve filamentin 1s1s1
ile orantil1 olarak elektron yaymaya baslar.

® Filament molibden yonlendirici (focusing cup)
icerisinde yer almaktadir.
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® Focusing cup, negatif yiikliidiir ve akkor halindeki
filamentin yaydigi elektronlari, anottaki targete, dar
bir demet halinde yonlendirir.

® Elektronlarm bu yondeki hareketinin nedeni, negatif
yiiklii katot ile pozitif yiiklii anot arasindaki kuvvetli
elektriksel alandir.

® Elektrik akimi negatif kutuptan pozitif kutba
dogrudur.

® Hem negatif yiiklii katotun itimi hem de pozitif yiikli
anotun ¢ekim etkisiyle elektronlar bu yonde hareket
ederler.

® Tiipte daha biiyiik voltaj daha hizli elektron gidisine
neden olur ve elektronlar anotta targete carptigi
zaman daha bliyilik enerji salinir.

® Hizli hareket eden elektronlarin gaz molekiilleri ile
carpismasint  engellemek icin x-151n1  tiipi
icerisindeki hava bosaltilmistir.

® Havanin bosaltilmasi aynm1 zamanda oksidasyonu ve
filamentin yanmasini 6nler.

Anot (+)

® Anot bakirdan bir govde igerisine yerlestirilmis,
tungsten targetten olusmaktadir. X-151m1 tiipiinde
targetin amaci ¢arpisan elektronlarin kinetik enerjisini
X-151n1 fotonuna doniistiirmektir.

® ideal target materyali olarak tungsten kullanilmistir.

Ideal Target Materyali
® Atom numaras: yiiksek (74),
® Yiiksek 1s1larda diisiik buharlasma basinci ,
® Ergime noktas1 yiiksek (3422 oc)
® Is1y1 iyi iletici.

® Ancak; tungsten iyi bir 1s1 iletkeni degildir, bu nedenle
bakir bir gdvde i¢ine gdmiilmiistiir. Bakir ¢ok iyi bir
termal iletkendir. Targetteki 1s1y1 iletir boylece targeti
yapisal bozulmaya karsi1 korur.

® Olusan sicaklik, bu bakir gévde yoluyla sogutma
tertibatina aktarilir.

® Cam kilif ile tiip basmin ortiisii arasindaki yalitkan
yag, bakir bloktan 1s1y1 alir.

® Elektronlar targete carptiginda kinetik enerjilerinin
cok kiiciik bir kismi1 x-1g1nna doniisiir, %99,8 1 1s1ya
doniisiir.

® Bu nedenle yiiksek ergime noktas1 gereklidir.

® Yiiksek sicaklikta diisiik buhar basmnci ise, tiipteki
vakum ortaminin bozulmasini dnler.
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® Fokal spot, X-isminin iiretildigi target iizerindeki
alandir. Fokal spotun boyutu kiigiildiik¢e radyografik
gorlintiiniin keskinligi artar; ayrica targetteki alan
basina diisen 1s1 miktar1 da biiyliyecegi icin fokal
spotun kiiciik olmas1 istenir. Bilyiikk olursa,
radyograftaki goriintiiniin ¢evresinde ‘penumbra’
denilen gdlge olusur.

® ideal FS biiyiikliigii 0,8x0,8 mm2°dir.

Kiigtik fokal spotun avantajlarindan yararlanmak ve
elektronlar1 target ilizerinde daha genis bir alana
yaymak amaciyla target gelen elektrona gore belirli
bir acilama ile yerlestirilmistir. Target, X-1sim
kiimesinin merkezi 1smina yaklasitk 20 derece
civarinda egimli yerlestirilir. Bu durum ger¢ek fokal
spotun yaklagik olarak 1x3 mm olan boyutunun,
yaklagik 1x1 mm civarinda efektif fokal spota
doniistimiinii saglar. Boylece goriintiiniin keskinligi
artar. Ayn1 zamanda gergek fokal spot biiyiikligii iy1
bir 1s1 dagilimi saglar.

® Gercek Fokal Spot : Anottaki Tungsten hedefin
boyutu

Efektif Fokal Spot : Fokal spotun izdiistimii

Doner Anot

Fokal spotta olusan 1s1y1 dagitmanin baska bir yolu ise
doner anot kullanmaktir. Bu tip anotlarda tungsten
target acilandirilmig bir disk seklindedir ve tiip
calisirken doner.

Elektronlar target iizerinde birbirini takip eden alanlar
iizerine ¢arpar. Diskin dairesel doniisii sayesinde
fokal spot genisletilmis olur, 1s1 genisletilmis alana
yayilir.

Doner anotlar dental rontgen  cihazlarinda
kullanilmazlar.

Yiiksek radyasyon c¢ikist gerektiren bilgisayarh
tomografi cihazlarinda kullanilirlar.

Eger biz target acisin1 20 dereceden daha da azaltacak
olursak, kullanigli 1smlar nonuniform hale gelir.
Hedef agis1 kiiciildiikce topuk etkisi (heel effect)
meydana gelir.

X-151n1 demetinin katoda yakin tarafta radyasyon
yogunlugu daha fazla olur.

Topuk etkisini azaltmak igin tiip-obje mesafesi
arttirnlmali ya da 1smin verildigi alanin boyutu
kiictiltiilmelidir. Kiiclik hedef acili tiiplerde katot
tarafinda x-151n1 yogunlugu normal olmasina karsin,
anot tarafina yakin olan x-iginlart anot govdesi
tarafindan kismen absorbe edilir. Bir baska deyisle,
tiplin disina c¢ikan x-iginlarmin  yogunlugu anot
tarafinda daha azdir=Topuk etkisi

Dental rontgen cihazinin elemanlari:
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® Elektrik: Rontgen cihazlarinda x-1smni1 iiretmek icin

kullanilan primer enerji kaynagidir. Elektrik akimu,
elektrigin bir devre i¢inden gecisidir. Bu; alternatif
veya dogru akim olabilir. Rontgen cihazlari dogru
akimla calisir.

Voltaj: Bir devre i¢inde elektrik akimini yonlendiren
elektrik potansiyelini tanimlar. Elektronlarin negatif
kutuptan pozitif kutuba hareketini saglayan elektrik
giiclinin ~ dl¢iimiidiir.  Olgme  birimi  volt’tur.
(1kv=1000 V) kV; olusan x-1isimnmin Kkalitesini
belirler. kV arttik¢a, dalga boyu kisalir, sagilma artar,
penetrasyon artar.

Amper: Devrenin iginden gegen elektrik akiminin
miktarin1 tanimlar (1ImA=1000 A). mA {retilen x-
isminin gliciinii etkiler. Tip i¢indeki elektron akimi
flament devresi tarafindan kontrol edilir. Tungsten
filamente gelen elektrik akimi ne kadar fazla ise
flamentin sicaklig1 o kadar artar ve olusan elektron
bulutu o kadar fazla olur. Bu da tiip i¢indeki akimin
artmasina neden olur. mA iki katina ¢ikarsa, olusan x-
1511 da iki katina ¢ikar. Uretilen x-151n1 miktart mA
ve siireye (sn) baglidir (mAs).

Devreler: Rontgen tiipiinde 2 biiyiik devre vardir.
-Filament devresi (diisiik voltaj devresi)
-Anot-katot (yiiksek voltaj ) devresi

Transformatér: Bir elektrik devresinde, voltaji
azaltan veya artiran cihazdir. Her iki devre, hat
voltajint ve akimi Dbirbirine doniistiirmek igin
transformator kullanir.

Dental rontgen cihazlarinda 220 V’luk sehir
cereyanini  65.000-100.000 V (65-100 kVp)'a
yiikkselten  step-up  transformatorii  (anot-katot
devresinde) ve 3-5 V’a indiren step-down
transformatorii (flament devresinde) vardir.

Kontrol paneli: Dental rontgen cihazinda kontrol
panelinde; agma kapama diigmesi, gosterge lambasi,
1s1nlama diigmesi ve gosterge lambasi, timer kadrani,
kVp ve mA segicileri bulunur.

- kVp, sabit ya da 65-100 arasinda degisken; mA, sabit
ya da 7-15 arasinda degisken olabilir.

» Timer: Dental rontgen cihazlarinda, radyasyon ¢ikisi

siirekli degil, bir seri impulslar halindedir. Impulslarin
sayisi, kullanilan elektrik akiminda, saniyedeki cycle
sayisina baglidir. Son yillarda iiretilen dental rontgen
cithazlarmin  ekspoziir  kadranlari,  saniyelere
boliinerek kalibre edilmemis, impulslar kullanilmistir.

- Timer kadraninda 30 sayisi, sn’de 30 impuls demektir. Bu

da 30/60 (0,5 sn)’lik ekspoza esittir.

Is1 iiretimi: Dental rontgen cihazlarinda mA
ayarlamasini sinirlayan bir faktordiir. 15°ten fazla mA
cok fazla elektron g¢arpmasi sonucu ¢ok fazla 1s1
olusturacaktir ve bu da targeti tahrip edecektir.
Standart dental rontgen cihazlarinda anot sabittir, bu
yiizden mA sinirlidir.
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X 1sinlarimin olusumundaki asamalar

1- Elektron ayrilmasi: Filament 1sitilarak, tungstenin
atomlarinin ~ dig  yoriingelerinden  elektronlarin
ayrilmasi  saglanir  (termoiyonik  emisyon).
Filamentte olusan elektron bulutunun yogunlugu,
cihazin mA’ine baglhidir.

2- Elektronlarin yiiksek hizda ¢ikarilmasi: Katot-anot
arasma yiiksek voltaj uygulaninca, elektronlar ¢ok
yiksek hiz kazanir. Yiksek voltajla, katoda fazla
negatif yilik verilir ve bu (-) yiik elektronlar iter.
Anottaki fazla pozitif yiik ise elektronlar1 ¢eker. Bu
iki kuvvet iist iiste binince elektronlar hizla katottan
anota ilerler. Bu elektron akimina katot 1s1n1 veya tiip
akimi denir.

3- Elektronlarin yogunlastirilmasi: Tiipteki elektron
demeti, anottaki target iizerinde kiiciik bir noktada
toplanacak sekilde ilerler. Bu noktaya ‘’fokal spot”
denir. Elektronlarin katottan anota yonlendirilmesi,
filamentin ¢evresindeki (-) yiiklii molibden sayesinde
olur. Mo, elektronlarin filamentten ¢ikista degisik
yonlere dagilmasin1 Onler, anota en 1iyi sekilde
iletimini saglar.

4- Elektronlarin aniden durdurulmasi: Anotta targete
carpan elektronlar, birdenbire durdurulurlar ve kinetik
enerjileri %99,8 151 %0,2 x-1s1n1na dondistir.

Target anota 20-70 derece ag1 ile yerlestirilmistir.

Bunun nedeni; elektron bombardiman yiizeyini
genisleterek aginmay1 6nlemektir.

Filamentin Omriinii uzatmak ve termoiyonik
emisyonu arttirmak i¢in tungstene %1-2 oraninda
toryum katilir.

Katot filamentin elektrik akimi ile 1sinmasi1 devredeki
reostat ile kontrol edilir. Bunu belirleyen de cihazin
mA’idir. Elektron sayisini, x-151m1 miktarini belirler.

Tiipteki Akim ve Voltaj

Tiipteki enerjinin esas kaynagi 220 volt alternatif
akim sehir cereyanidir. Rontgen makineleri ise dogru
akimla calisir.

Dogru akimda elektrik devresinde sadece tek yonde
hareket olur. Dental rontgen cihazlarn self-rektifiye
cthazlardir. X-1s1n1 iiretimi sirasinda alternatif akimi
dogru akima ¢evirirler, bu da akimin her zaman ayni
yonde, yani katottan anota olmasini saglar.

Atom Seviyesinde X-Isim1 Olusumu

12
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X- 1s11n1n iiretimi sirasinda, anota gelen elektronlarin
kinetik enerjilerinin radyant enerjiye cevrilmesi 2
yolla olur:

1- Genel Radyasyon (Frenleme
Radyasyon=Bremmsstrahlung Radyasyon)

2- Karakteristik Radyasyon

Gelen yiiksek hizli elektronlar, target atomunun
elektronlarimi  gecerek  ¢ekirdege  yaklasirlar.
Cekirdegin pozitif ¢ekimi ile yavaslatilip yollarindan
saparlar. Bu yavaslama sirasinda kaybolan enerji x-
1sim1 - olarak  salimir. Buna  Bremmsstrahlung
(Almancada frenleme) (Breaking radiation) denir.
Dental rontgen cihazlarinda x-1511 boyle olusur.

Hedefteki bir ¢ekirdege elektronun dogrudan
carpmasiyla (A), ya da daha sik olarak elektronun
cekigrdege yakin gecisiyle elektronlarin  yon
degistirmesi ve ivmesinin azalmasi sonucunda (B)
Bremmstahlung radyasyonu olusur.

Karakteristik Radyasyon

Gelen yiiksek hizli elektron, targetin tungsten
atomunun disg yoriinge elektronu yerine, c¢ekirdege
daha yakin bir i¢ yoriinge elektronuna carpinca, onu
yerinden uzaklastirir (iyonizasyon meydana getirir).
Bu bosluk, daha dis yoriingeden bir elektronun buraya
gelmesiyle doldurulur. Bu sirada enerji seviyesinde
bir azalma olur.

Yoriingeler arasindaki enerji farki ‘’karakteristik x-
151n1>’  olusumuna neden olur. Her elementin
yoriingelerindeki elektron enerji seviyeleri farkli
oldugundan, bu sekilde meydana gelen x-151ninin
dalga boyu da her elemente gore farkli olur. Bu
sebeple karakteristik x-1s1n1 adini alir.

Yalnizca, gelen  elektronlarin  enerjilerinin,
yoriingedeki elektronlarin baglanma enerjilerinden
daha fazla oldugu durumlar da olabilir. Dental
rontgen cihazlarinda sadece 70 kVp ve daha iistiindeki
cihazlarda karakteristik x-1gin1 olusabilir; ¢linkii K
yoriingesindeki elektronlarin niikleusa baglanma
enerjisi 69.000 eV dir.

Karakteristik radyasyon olusumu. Gelen elektronun
(A) i¢ yoriingeden elektron sokmesi bir fotoelektron,
bir koparilan elektron ve bir elektron boslugu (B)
olusturur. C, dis yoriingeden bir

elektron bu boslugu doldurur ve iki yoriingenin enerji
seviyeleri arasindaki farka esdeger enerjide bir foton
yayilir. D, ¢esitli yoriingelerden elektronlar etkilesime
katilabilir ve diger karakteristik fotonlar1 olusturur.
Salinan fotonlarin enerjileri hedef atomuna 6zgiidiir.
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2. BOLUM: X-ISINLARININ KALITE VE
KANTITESI

Agiz, Dis ve Cene Radyolojisi Anabilim Dal
Eyliil 2024
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Ogrenim Kazanimlan
Bir dental rontgen cihazinda olusan X-1ginlarinin ne
sekilde yayildigini 6grenir.

X- smlariin niteliksel ve niceliksel kavramlari
hakkinda bilgi sahibi olur.

X- 1gmlarmin  olusum sonrast hangi koruma
bariyerlerinden gectigini 6grenir.
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X-Ismm1 Demeti

Dental rontgen cihazinda, targette olusan x-1sin1
fotonlar1, tiipti, farkli yonlere dagilan, birbirinden
ayrilan (divergent) isinlar halinde terk ederler. Isin
demetinin tam ortasindan gectigi varsayilan isina
merkezi i151n (central ray ) denir.

Merkezi 1sma en yakin X-isinlar1 daha paraleldir ve
gortintiide daha az magnifikasyon olustururlar.

Kon (Position Indicating device ,PID=Cone):

X-1ginlar1 hasta agzindaki filme, agik sonlu, koseli ya
da silindirik bir kon ile yonlendirilir. Kon, radyasyon
kacagin1 onlemek i¢in kursunla cevrili olmalidir.
Genellikle 8,10,16 inch’lik (20, 30, 40 cm.) konlar
kullanilir.

X-1ginlarinin Kalite ve kantitesi K\Vp ve mA tarafindan
belirlenir.

1. X-ism1 demetinin enerjisi ve penetrasyon giicii
(kalite)
2. Olusan x-1s1ninin miktari (kantite)

kVp;
elektronlarin hizini ve enerjisini diizenler,

olusan 1s1n1n dalga boyunu belirler.

mA,;
elektron bulutunun yogunlugunu etkiler.

Isinlama siiresi buna gore ayarlanir. Radyografta ayni
densiteyi elde etmek i¢in kVp’nin her 15 artisinda
1isinlama siiresi yariya indirilmelidir.

mA’nim her 5 artiginda 1inlama siiresi, aynt mAs’yi
elde edecek sekilde azaltilmalidir.

Ornegin; 60 kVp 5mA 1sn 75kVp5mA 0,5  sn
60kVp 10mA 0,5sn

Kalite: X-ismminin  kalitesi ya da enerjisi veya
penetrasyon giici demektir. Kilovoltaj tarafindan
kontrol edilir.

Dental radyolojide, dis, kemik gibi dokularda gerekli
penetrasyon ve densiteyi saglamak i¢in en uygun
degerler 65-100 kVp’dir.

Kantite: mA, tungsten filamentin 1sitilmasin1 kontrol
ederek, birim zamanda (1sinlama siiresinde) iiretilen
X-1isininin miktarint belirler. (Isinin igerdigi foton
sayisidir). mAs olarak ifade edilir.
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10 A’lik cihazda 1 sn’lik 1s1nlama 10mAs’dir.

mAs, filmin sensitivitesi ve fokal spot-film
mesafesine baglidir. Radyasyona daha duyarli bir film
daha kii¢iik mAs gerektirmektedir.

Daha yiliksek mA’in avantaji daha kisa 1s1nlama siiresi
kullanilabilmesidir. Bu durumda hastanin aldig1 x-
1511 dozunda azalma olmaz, yalnizca filmin ekspoz
edilme siiresi kisalir. Ideal olan, en kisa 1smnlama
stiresi ve yluksek mA’dir.

Dental cihazlarda mA: 7-15 arasindadir. Uzerine
cikildiginda targette asir1 1s1 tiretimi olmaktadir.

Kalite ve kantite, birlikte, x-1s1ninin siddetini ifade
eder.

X-1sminin giicli; kKVp, mA, 1sinlama siiresi ve mesafe
faktorlerine baglidir.

kVp, mA, 1sinlama siiresi arttikga X-zszminin siddeti
artar, radyasyon kaynagi ile film-obje arasi mesafe
arttikca X-zstnminin siddeti azalwr.

mAs artarsa  degismez artar
kVp artarsa artar artar
Uzaklik artarsa degismez azalir
Filtrasyon artar azali

artarsa

Penetrasyon:  X-isimmin  delicilik,  dokulardan
gecebilme gliciidiir.

Su faktorlere baglidir:

X-1s1ininin dalga boyu: Cihaz gii¢lendikce dalga boyu
kisalir, olusan x-151m1 sert, deliciligi fazla olur.
Radyografisi alinan cismin atom agirligi: Cismin atom
agirhigi fazla ise penetrasyon diisiik olur.

Cismin kalinlig: Cisim kalinsa penetrasyon azalir.
Cocuklarda ve dissiz agizda, 1sinlama siiresi 1/3
oraninda distiriiliir.

Sacilma (Scatter): Rontgen tiiplinde olusarak tiipii
terk eden 151n, primer 1s1ndir. Bu 151n demeti herhangi
bir cisme ¢arpip yansiyacak olursa, scatter, yansima,
sekonder radyasyon meydana gelir. Hem radyografta
goriintiiyli bozar hem de fazladan radyasyon
alinmasina neden olur. Sagilma su faktorlere baglidir;
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1)

2)

3)

-kVparttik¢a sagilma artar

-Incelenen objenin biiyiikliigii ve yapisi: Kalin,
biiylik ve dens cisimlerde sagilma artar.

-X-1s1ninin hacmi: Tiipten ¢ikista dar saha ile verilen
1sinlamalarda sacilma daha az olur.

X-1ginlar1  rontgen  tliplinde  olustuktan  sonra
gelisiglizel birakilmaz, uygulayici, hasta ve ¢evrenin
fazla radyasyon almasini dnlemek i¢in Oniine bazi
bariyerler konur.

X-151n demeti i¢inde c¢esitli dalga boylarinda 1sin
vardir. Bu bariyerler, gereksiz 1sinlar1 tutmak igin
uygulanir.

HVL (Half Value Layer): Yarim Deger Tabakasi; bu
tabaka Xx-151m1 demetindeki foton sayisini tam yariya

indirir, yani primer 1s1n demetindeki 1sinlarin
%50’sini absorbe eder.

100 kVp’ye kadar olan cihazlarda Al

100-400 kVp arasi cihazlarda Cu (radyoterapi)

400 kVp ve iistiinde Pb’dan yapilmistir (radyoterapi).
Dental rontgen cihazlarinda 2 mm Al’den yapilmustir.

Filtreler: Cihaza fabrikasyon olarak konmustur. Al’den
yapilmistir. Uzun dalga boylu 1sinlar1 absorbe eder.
Primer 151n filtrasyon ve kollimasyon uygulamasindan
sonra yararli 151n adin1 alir. Rontgen cihazinda 2 tiir
filtrasyon vardir.

Tabii  (inherent,zorunlu)  filtrasyon:  Rontgen
basliginin kursun koruyucusu, metal zarf, tiipiin camu,
tiip ¢evresinde dolagan yag filtrasyon gorevi yapar.
Radyoloji pratiginde zorunlu filtrasyon yaklasik
olarak 0,5 mm Al kalinligina esdegerdir.

[lave filtrasyon: Sonradan tiipiin 6niine konulan filtrelerdir.

4)

Total filtrasyon= Zorunlufiltrasyon + Ilave filtrasyon

Kolimator: Tip muhafazasinin pencere kismina
monte edilmis, kursundan yapilmis, ortast x-
isinlarmin gegmesi icin delik ve genellikle yuvarlak
disklerdir. Diskin ortasindaki deligin biiyiikliigli 151n
demetinin sekil ve biyiikligini belirler. Dis
hekimliginde en ¢ok dairesel ve dikdortgen kolimator
kullanilir. Dis hekimliginde, hasta yiiziinde 1sinlanan
alan cap1 giiniimiizde yaklasik 7 cm olarak kabul
edilir. Kolimatorler goriintii kalitesini de artirr. X-
151 demeti hastaya yonlendirildiginde, fotonlarin
yaklasik %901 sert ve yumusak dokularca absorbe
edilirken, yaklasik %10’u hastadan gegerek filme
ulagir. Kolimasyon, radyasyona maruz kalan doku
hacmini azaltir ve dolayisiyla filme ulasan sagilan
fotonlarin sayisi azalir. Bdylece hasta radyasyon dozu
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azalir ve goriintii kalitesi artar.
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3. BOLUM: Radyasyon Biyolojisive Olgii Birimleri

Agiz, Dis ve Cene Radyolojisi Anabilim Dah
Eyliil 2025
Dr. Dt. Manolya ILHANLI

22



Agiz ve Dis Radyolojisi Ders Notlar1

Ogrenim Kazanimlar

e Radyobiyolojinin  temel  kavramlarmi  ve
prensiplerini  kavrar, radyasyonun biyolojik
etkilerini anlar ve bu etkilerin hiicresel diizeyde
nasil ortaya ¢iktigini agiklar.

e Radyasyon kimyasinin temel ilkelerini anlar ve
radyasyonun molekiiler seviyede kimyasal
etkilerini agiklar, bu etkilerin biyolojik sistemlere
nasil zarar verebilecegini degerlendirir.

e Deterministik etkilerin (doz bagimli) ve stokastik
etkilerin (rastlantisal) farkini anlar, her iki tiiriin
biyolojik sistemler tizerindeki etkilerini ayirt eder
ve bu etkilerin doz ve siire ile iliskisini
degerlendirir.

e Radyasyonun viicutta hangi doku ve organlari ne
sekilde etkiledigini anlar.

e Radyasyon birimleri hakkinda temel bilgilere
sahip olur.
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Radyobiyoloji:

Iyonize radyasyonun canli sistemlere etkilerini inceler.

Biyolojik Etkiler

Iyonize radyasyon canlilarda molekiiler ve hiicresel
diizeyde fiziksel, kimyasal ve biyolojik c¢esitli
degisikliklere yol agar.

(lyonize  radyasyon; atomdan bir elektronu
aywrabilecek giicteki radyasyondur).

Biyolojik etkilerin ortaya c¢ikmasindaki olaylar
sirasis

Radyasyon enerjisinin  bir kisminin canli doku
tarafindan absorbsiyonu

Atomlarin iyonizasyonu ve eksitasyonu (bir veya
birka¢ elektronun atomdan ayrilip hizla harekete
gecmesi

Harekete gecen elektronun bir komsu atom
yoriingesine girerek kimyasal reaksiyonlar1 baslatip,
serbest radikaller olusturmasi

Bu kimyasal reaksiyonlar sonucu enzimlerin inaktive
olmasi

Genlerin mutasyonu

Hiicre fonksiyonunda bozukluk

Hiicre o6limi

Radyasyon kimyasi:

Radyasyon canli sistemlerde dogrudan ve dolayl
etkiler gosterir.

Foton ya da sekonder elektronun enerjisi biyolojik
makromolekiilleri iyonize ettiginde dogrudan etki
olarak adlandirilir. (X-151nmna maruz kalmaya bagl
biyolojik etkilerin yaklasik tcte biri dogrudan
etkilerden kaynaklanir. )

Alternatif olarak, foton, organizmadaki su tarafindan
absorbe edilebilir ve su molekiillerinin bir kismi
iyonize olur. Ortaya c¢ikan iyonlar, biyolojik
molekiillerle etkilesen ve degisikliklere yol agan
serbest radikaller olusturur. Bu ise dolayli olarak
adlandirilir.

Dogrudan etki, iyonize radyasyona maruz kalan
molekiilin dogrudan dogruya molekiil yapisinin
bozulup eksite duruma ge¢mesidir.

Indirekt etkide ise iyonize radyasyon sonucu hiicrede
bol miktarda bulunan su, ¢ok fazla aktif radikallere
ayrilir ve bunlar hiicrenin yapisini bozar.

DNA Degisiklikleri

Hiicre deoksiriboniikleik asidinin yikimi, radyasyona
bagl hiicre 6liimi, kalitsal mutasyonlar ve kanser
olusumunun  (karsinogenez) ana  nedenidir.
Radyasyon pek cok farkli tipte DNA baskalasimlari
olusturur:

DNA’da tek ya da ¢ift zincir kirig (*), sarmal i¢indeki
DNA zincirinin diger DNA zincirleri ya da
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proteinlerle ¢apraz baglanmasi, baz kaybi ya da
degisimi, DNA zincirleri arasindaki H baglarinin
ayrilmast

* Radyasyon etkileri, niikleus ve kromozomlardan
baska diger hiicresel yapilarda da ortaya c¢ikar.
Ornegin; plazma mebranmin irradyasyonu potasyum
ve sodyum iyonlarinin permeabilitesinde artisa ve
aktif transport mekanizmasinda degisikliklere neden
olur. Nispeten biiyiik dozlar (30-50 Gy) sitoplazmanin
membrandz yapisinda degisiklik yapar.
* Hiicre kinetigi tlizerinde en Onemli radyasyon
etkileri mitoz ve hiicre 6liimiidiir. Radyasyonun hiicre
diizeyindeki en belirgin etkilerinden birisi, hiicre
biiyiimesini baskilamasidir. Ozellikle mitoz béliinme
sirasinda radyasyona maruz kalan hiicrelerde biiyiime
aksar. Bu konu 1906’da Bergonie ve Tribondeau
tarafindan “’Radyasyona karsi en duyarl hiicreler,
en fazla mitotik aktivitesi olan ve farklilasmasi
diisiik hiicrelerdir’’ seklinde tanimlanmistir. Yani
buna gore fizyolojik ve morfolojik olarak eriskin
karakterde (matiir ) hiicrelere kiyasla immatiir
hiicreler ve aktif bdoliinme gosteren hiicreler,
radyasyona daha duyarhdir.

Radyasyonun Biyolojik Etkilerinde Rol Oynayan
Faktorler:

» Bunlar radyasyona bagli (fizik) ve canli dokuya bagh
(biyolojik) faktorlerdir.

Radyasyon Dokunun
un cinsi duyarliligs
(Kalitesi)

Radyasyon Dokunun
un dozu rejenerasy
(Miktart) on 6zelligi
Radyasyon Dokunun
un hiz yasi
Radyasyon

alan

bdlgenin

hacmi

Fizik faktorler;

Esik doz: Daha altinda zararh etkilerin goriilmedigi
dozdur. Esik dozun iistiindeki tiim dozlar her insanda
dozla orantili zararlara neden olur.

Radyasyonun biyolojik hasari, dokuya aktarilan
enerjinin biiyiikligiin ile orantilidir.

Esit dozdaki farkli radyasyonlar, farkli biyolojik
etkiler yaratir. Esit dozdaki radyasyonlar diisiik hizda
uygulandiginda, yiiksek hizda uygulandigina oranla
daha az biyolojik hasar olusturur.
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Biyolojik faktorler;

Insan viicudundaki doku ve organlarin sekil ve
ozellikleri farkli oldugu gibi radyasyona duyarliliklar
da farkhidir. Mitotik aktivitesi fazla olan ve
olgunlagsmamuis hiicrelerde duyarlilik daha fazladir.
Metabolik aktivitesi fazla olan hiicreler daha
duyarhdir.

Kanlanma ve beslenmesi az olan hiicrenin duyarlilig:
azdir.

Dokuda oksijen az ise radyasyon etkisi de az olur.
Oksijen varliginda gergeklesen daha biiyiik hiicre
tahribati, hidrojen peroksit ve hidroperoksil serbest
radikallerinin miktarinin artmasina baglidir.
Radyasyonun etkisi viicudun radyasyona maruz
kalan bolgesine Ve biiyiikliigiine baghidir.

Ortamla ilgili faktorler 6nemlidir, ortamda bol oksijen
varsa radyasyondan etkilenme az olur.

Ortam sicakligi diisiikse radyasyon etkisi az olur.
Bireyle ilgili yas, cinsiyet, genel saglik durumu gibi
faktorler de 6nemlidir.

Deterministik ve Stokastik Etkiler:

Radyasyonun
deterministik etkisi;
doku ya da organ
radyasyona  maruz
kaldiginda, belirli bir
esik seviyesi
asildiginda  goriilen
etkilerdir.

Bu degisikligin
siddeti dozla dogru
orantihdir; daha
yiiksek doz daha fazla
hiicre o6liimiine yol
acar.

Esik seviyesi
altindaki  dozlarda
etki olusmaz.

Stokastik
etkiler,
DNA’nin
radyasyona
bagh

subletal hasar
nedeniyledir.

Neden olan
minimum  esik
seviyesi yoktur.

Herhangi  bir
radyasyon dozu
stokastik  etki
olusturma
potansiyeline
sahiptir.

Radyasyon
dozu  arttikga
stokastik etkiye
neden olma
olasihg artar.

Hiicrelerdeki Deterministik Etkiler

Hiicre i¢i yapilar

Radyasyonun hc ig¢i yapilardaki etkileri hc’nin
makromolekiillerindeki radyasyona bagl
degisikliklerden kaynaklanir. Hiicresel organellerde
yapisal ve fonksiyonel degisiklikler goriiliir.

Degisiklikler hiicre 6liimiine neden olabilir.
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Cekirdek

Ozellikle béliinen hiicrelerde cekirdek radyasyona
sitoplazmadan daha duyarlidir (kromozomlardaki
DNA)

Kromozom anomalilerinin sikligi, genellikle alinan
radyasyon dozu ile orantilidir.

Kromozom aberasyonlari

Radyasyona maruz kalmis hiicrelerde mitoz sirasinda,
DNA kromozomlar1 olusturmak i¢in yogunlastiginda
gozlenir.

Gozlenebilecek hasarin tipi, hiicrenin radyasyon
uygulanmasi sirasinda bulundugu hiicre dongiisii
evresine bagldir.

Hiicreler radyasyona G2 ve mitoz fazlarinda en
duyarli, G1 fazinda daha az duyarli ve S fazinin ikinci
boliimii sirasinda en az duyarhidir.

Radyasyon DNA sentezinden sonra uygulanirsa, (gec
S ya da G2 fazinda) etkilenen kromozomun yalniz bir
kolu kirilir (kromatit aberasyonu).

Radyasyona bagli kirik DNA replikasyonundan dnce
olusursa (G1 ya da erken S fazinda) bir sonraki
mitozda her iki kolda kirik (kromozom aberasyonu)
bi¢ciminde hasar goriiliir.

Doku ve Organlardaki Deterministik Etkiler

Doku ya da organin radyoduyarliligi, onun radyasyona
yaniti ile olgiiliir. Asirt miktarda olmayan hc kaybi
cogu organin fonksiyonunu etkilemez. Cok sayida
hc’nin  kaybedilmesi durumunda etkilenen tiim
organizmalar go6zlenebilir klinik sonuglar ortaya
cikarir. Bu degisikligin siddeti, doza ve dolayisiyla
kaybedilen hc miktarina baglidir.

Bu tip degisikliklere deterministik (nonstokastik )
etkiler denir.

Deterministik etkilerin degerlendirilmesindeki kriter,
atrofiye Onciiliik eden doku hipoplazisidir (hiicre
kaybi).

Stokastik degisiklikler, siddetinden ¢ok var olma
olasilifi doza bagli olan degisikliklerdir. Ornegin;
radyasyona bagli kanser, daha biiyiik doz, siddetini
degil de ortaya ¢ikma olasiligint artirdigl igin
stokastik bir etkidir.

Kisa donem etkiler

Radyasyonun dokudaki kisa donem etkileri,
radyasyona maruziyetten sonra ilk giinler ya da
haftalar icinde gortilen etkilerdir.

Uzun donem etkiler

Doku ve organlarda radyasyonun uzun donem
deterministik etkileri, maruziyetten aylar ve yillar
sonra goriilen etkileridir.

Degistirici faktorler

Doz, doz hizi, oksijen, lineer enerji transferi
Radyasyonun etkisi 1g1nlama yapildiktan hemen sonra
goriilmez. Isinlama zamani ile etkinin ortaya ciktigi
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zaman arasindaki siireye Latent periyot denir. Bu
stire birkag saat-giin-hafta, bazen 20 yil siirebilir. Bu
kadar uzun bir siireye hangi faktorler etkili? Hayvan
deneyleri.

Bildigimiz su ki, yiiksek radyasyon dozlarinda latent
periyot kisalir.

Viicuttaki atom ve molekiillerle etkilesen radyasyon,
organizma tarafindan belli bir miktarda enerjisi
absorbe edildigi zaman iki tip etki olusturur:

Somatik etki
Genetik etki

Somatik etkiler

Radyasyonun biyolojik etkileri, 1smlanan kisinin
kendisinde ortaya ¢ikar.

Organizmada ireme sistemi  disindaki  tiim
dokularin  hiicrelerine  somatik hc’ler denir. Bu
hiicreler viicut fonksiyonlarini stirdiiriirler.

Bu dokularda radyasyon nedeniyle olusan bir
hasar gelecek kusaklara aktarilmaz.

Somatik etkiler, radyasyonun toplam dozuna, bu
dozun siiresine, 1sinlanan viicut bolgesi ve bu
bolgenin biiylikliigline baghdir.

Birka¢ giin ig¢inde alindiginda lethal etkili
olabilecek bir doz, uzun yillar iginde kiigiik dozlar
halinde alindiginda bir etki gostermeden kalir.

Bu durum dokunun rejenerasyon o6zelligine baglidir.
Somatik etkiler, akut (erken) ve kronik (gec) etkiler
olarak ortaya ¢ikar.

Akut Somatik Etkiler:

Biiyiik bir radyasyon dozuna bir defada maruz
kalma sonucu ortaya ¢ikar, kisiden kisiye degisir.
Genellikle total viicut 1s1nlamasi1 sonucu 100 Rad’in
(1 Gy) tizerindeki dozlarda goriiliir.

Klinik goriiniim orta-agir hastalik/6liim degisebilir.
Dakika/saat/haftalar sonra ortaya ¢ikabilir.

Insanlar icin ortalama lethal doz 450 Rad (4.5 Gy)

Akut Radyasyon Sendromu:

Tiim viicudun, birkag dakika veya birkag saat gibi kisa
bir siirede, biiyiik miktarda radyasyona maruz kalmasi
sonucu olusan, klinik belirti ve laboratuvar
bulgulandir.

Prodromal déonem

Tim viicudun yaklagik 1.5 Gy radyasyona maruz
kalmasindan sonra ilk dakikalar ya da saatler iginde,
bireyde istahsizlik, bulanti, kusma, diyare, halsizlik
ve yorgunluk olusabilir.

Latent donem

Prodromal reaksiyondan sonra maruz kalan kisinin
radyasyon hastaliginin herhangi bir bulgu ve
belirtisini gostermedigi donemdir.

Hematopoetik sendrom

Akut radyasyona maruziyet sonrasi ilk bozulan

sistem hematopoetik sistemdir. Tiim viicudun 2-10
Gy radyasyona maruz kalmasi, kemik iligi ve
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dalaktaki mitotik olarak aktif hematopoetik kok
hiicrelerin yaralanmasina neden olur.

Belirtiler 2-3 haftada ortaya cikar.

Anemi, kanamalar, immun sistem zayifligina bagl
yorgunluk, ates, 16kopeni, trombositopeni

10-30 giin i¢inde 6liim

Gastrointestinal sendrom

Tiim viicudun 7-15 Gy radyasyona maruz kalmasi
neden olur.

3-5 giin iginde yorgunluk, istahsizlik, bulanti, kusma,
diare, kilo kaybi, ates, dehidratasyon, elektrolit kaybz,
bagirsak i¢ine kanamayla mukozal duvarda iilserasyon.
Hematopoetik ve GIS kok sistemleri hasarinin
kombine etkileri 2 hafta i¢inde siv1 elektrolit kaybi,
enfeksiyon ve muhtemelen beslenme yetersizligi
nedeniyle 6liime neden olur.

Kardiyovaskiiler ve Merkezi Sinir Sistemi Sendromu
50 Gy’den yiiksek dozlara maruziyet

1-2 glinde 6lim

Yapilan otopsilerde kalp kasinda nekroz tespiti

Biiyiik olasilikla noéronlarin ve beyindeki kilcal
damarlarin hasar1 kaynakli

Kronik Somatik Etkiler

Diisiik seviyede ve uzun siireli 1sinlamalardan sonra,
deride degisiklikler, yaniklar, dermatitler, kansere
doniisiim, yasamin kisalmasi, fizyolojik yaslanma
stirecinin kisalmasi, 16semi ve iyi/kotii huylu timor
insidansinda artis goriilebilir.

Radyasyona bagl olarak en ¢ok kan, deri, AC, kemik
ve kemik iliginde kanser goriiliir.

Genetik Etkiler

Radyasyon, reprodiiktif hc’lerin genetik materyalinde
zararlara neden olabilir.

Kromozomlarda ¢esitli nedenlerle yap: ve kimyasal
olarak bazi yeni karakterler olusmasina

mutasyon denilir.

Mutasyonlar tireme hc’lerinde de somatik hc’lerde de
olabilir. Somatik hc’lerdeki mutasyonlar tiimorlere
neden olabilirken; iireme hc’lerindeki mutasyonlar,
sonraki kusaklara aktarilir, kalitsal dzellikler gosterir.
Radyasyona bagli ortaya ¢ikan kromozom anomalileri
icinde en sik goriilenler; kromozom kiriklari, kopma
sonucu kromozomlarda eksiklikler, kromozom
parcalanmasi, parcalar arasinda yeniden
kaynagmalardir

Ureme hc’lerinin maruz kaldigi radyasyonun dozu ve
hiz1 arttikga mutasyonlar artar.

Yapilan arastirmalara gore; radyasyon gebelerde
diistik, dogacak ¢ocuklarda kromozom anomalilerine
bagl ¢esitli bozukluklar (Down send.) goriilmiistiir.
Mutasyonlar bir defa olduktan sonra artik kalicidir.

Radyasyona Bagh Doku Zararlari
Radyasyona bagli doku zararlari iki mekanizma ile
ortaya cikar:
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Primer etki: Isinlarin dogrudan hiicrelere zarar
vermesi ile olur.

Sekonder etki: Burada ana ilke dolasim
bozulmasidir. Damar endotelinde sisme, nekroz,
trombiis, olay kroniklestikce liimen daralir, bu
bozukluklar dokuda iskemik zararlar dogurur.

Bir hiicre popiilasyonunda reprodiiktif 6liim, sinirsiz
mitotik boliinme kapasitesindeki kayiptir. Genellikle
irradyasyon sonrasi ilk birkag mitozun basariyla
tamamlanamamasi sonucu olur.

* Ayni bireyin farkli organlarindaki farkli hiicreler,
irradyasyona farkli derecelerde tepki gosterirler
(Bergonie ve Tribondeau).

Yiiksek Orta Diisiik

Kolon Mesane  [Kemik yiizeyi
Mide KC Beyin

AC Tiroid Tiikiirtik bezler
Kemik iligi Deri

Kadin meme dokusu

* En radyosensitif hiicreler, en fazla mitotik aktivitesi
olan, aktif boliinme donemindeki ve farklilagmasi
diisiik huicrelerdir. Lenfosit ve oositler bu kuralin
istisnasidir, yiliksek radyosensitivite gosterirler, ancak
farklilagmalar1 yiiksektir ve boliinmezler.

» Vejetatif intermitotik hiicreler en radyosensitif
hiicrelerdir.

« Differansiye intermitotik hiicreler (gelismekte olan
diglerin i¢ mine epitel hc’leri)

« Multipotansiyel bag dokusu hc’leri (fibroblastlar,
mezensim he’lert)

* Eski haline doénen postmitotik hc’ler  (tiikriik
bezlerinin asinar ve duktal hc’leri).

* Duragan postmitotik hc’ler en rezistant hc’lerdir. (oral
mukoz membran yiizeyine yakin ve diferansiye
squamoz epitel hc’lert).
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25 Gy ve daha kii¢iik dozlar25-50 Gy arasinda zarar50 Gy iizerindeki dozlarda
bu he’lerin ¢ogunu 6ldiiriir gériirler zarar goriirler
veya agir hasara ugratir

Epidermis
!.gﬂfOSltlgr kan ve kem'kDamar srleiel Karaciger
iligindeki ana _ Bébrek
hc’ler(eritroblastlar, Tiikriik bezleri _
myeloblastlar) Kollajen ve elastik dokular ©'9un kemik ve kikirdak
mide, barsak epiteli Gz dokular (konjuktiva, Kesiar
ovaryum ve testisin germkornea, lens) Endokrin bezler
he’lerd Gelismekte olan kemik veBeyin
Oral miikéz membranin kikirdak Diger sinirsel dokular
bazal
hc’leri

Radyasyonun Embriyo ve Fetiisteki EtKisi

* Embriyo ve fetiisler, embriyonik hiicrelerin ¢ogunun
nispeten  farklilagmamis, hizli mitotik  hc’ler
olmalarindan dolay1, radyasyona erigkinlerden biiytik
oOl¢iide daha duyarhdir.

» Gebe kalma sonrasindaki ilk birkag giin i¢inde 1-3 Gy
radyasyona maruz kalmanin embriyonun uterus
duvarma implante olmasini bozmasi nedeniyle, fark
edilemeyen embriyo Oliimiine neden oldugu
diistiniilmiis.

*  Major organ sisteminin olugtugu organogenez donemi
gebeligin  baslangicindan itibaren 3-8 haftadir.
Gebeligin erken donemlerinde radyasyona maruz
kalan ¢ocuklar arasinda en yaygin anomaliler; kalici
bliylime geriligi, ¢ogunlukla mental retardasyonla
iliskili mikrosefali, diisiik dogum agirlig1, katarakt,
genital ve iskeletsel anomaliler olarak goriilmiis.

* Radyasyonun, in utero radyasyona maruz kalan
bireylerin ¢ocukluklar: siiresince 16semi ve diger
kanser tiplerinin olasiliklarini artirdig1 gosterilmis.

* Losemi ve diger kanserler i¢in bilinen bir esik degeri
yoktur. Bu sebeple; gebe bir hastadan dental radyograf
isteginde bulunurken, embriyo ve fetiisteki etkileri
dikkate almak onemlidir.

Zorunlu olmayan goriintiilemelerin ertelenmesi

NS

Hasta hikayesi ve klinik bulgular dogrultusunda 6zel
bir endikasyon varsa radyograflarin alinmasi
ONEMLIDIR.
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Radyasyon Olgii Birimleri

« Iyonlastirict radyasyonlarla yapilan ¢alismalarda
sonuca ulasmak ve radyasyonun zararl etkilerini
belirleyebilmek icin alman radyasyon dozunun
oOlgiilmesi gerekir.

* Radyasyon miktar1 ve kalitesi direkt olarak
oOlgiilemez; dl¢timler ancak indirekt yolla yapilabilir.

* En giivenilir yontem; radyasyonun havayi iyonize
etmesi esasina dayanir.

* Herhangi bir radyant enerji kaynagi icin, havada
meydana gelen iyonizasyon miktari, o hava kitlesinin
absorbe ettigi enerji miktari ile orantilidir.

+ Radyasyon dozu; hedef kiitle tarafindan belli bir
sirede  sogurulan veya alman radyasyon enerjisi
miktaridir.

* Radyasyon dozunun hedef kiitlede meydana
getirecegi etki radyasyonun ¢esidine, doz hizina ve bu
doza maruz kalma siiresine baghdir.

* Radyasyon varligi duyu organlari ile
algilanamadigindan, Olgiimler ancak radyasyona
hassas cihazlar ile yapilir.

* Radyasyonun &lgiilmesinin temeli, radyasyon ile
maddenin etkilesmesi esasina dayanir.

* Radyasyon miktarmin 6lgiimiinde kullanila birimler
Uluslararas1 Raadyasyon Olgiim ve Birimleri
Komitesi (ICRU-ICRP) tarafindan belirlenmistir.

« 1925 yilinda kurulan ICRU; aktivite birimi olarak
“’Curie (Ci)”’, 1s1nlama birimi olarak ‘’Rdntgen (R)”’,
absorblanan radyasyon miktar1 birimi olarak “’Rad’’
ve biyolojik esdeger doz birimi olarak da “’Rem’’i
kabul etmistir.

« Daha sonra tiim iilkelerde kullanilan 6l¢ii ve agirlik
birimlerinin uniform olmas1 goriisii benimsenmis ve
Uluslararas1 Birimler Sistemi (SI) kullanilmaya
baslanmistir.

* ICRU tarafindan kullanilan birimlerin S| sisteminde
esdegerleri gosterilmistir.

+ Slsisteminde aktivite birimiolarak ’Becquerel (Bq)”’,
isinlama birimi olarak “’Coulomb/kg’’, absorblanan
radyasyon miktar1 birimi olarak “’Gray (Gy)’’, ve
biyolojik esdeger doz birimi olarak da *’Sievert (Sv)”’
kullanilir.

Enerji birimi

« Radyasyon enerjisi; bir elektronun vakum igerisinde ve 1
voltluk potansiyel farkina sahip elektriksel alanin
etkisi ile hizlandinldiginda kazandigi kinetik
enerjidir.

* Birimi “’elektronvolttur (eV)”’.

* Pratikte daha ¢ok ¢’Kiloelektronvolt (keV)’’ veya
“’Megaelektronvolt (MeV)’’ terimleri kullanilir.
1 keV=10%eV
1 MeV=10°%eV

Radyoaktivite Birimi
» Radyoaktivite siddet birimi olarak “’Curi”” ve
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“’Becquerel’” kullanilir.

Curi (Ci):

Radyoaktif bir maddede saniyede parcalanan ¢ekirdek
sayis1 3.7x10'° ise bu maddenin radyoaktivitesi 1
Ci’dir.

Becquerel (Bq):

Radyoaktif bir maddede saniyede 1 ¢ekirdek
par¢alanmast oluyorsa, o maddenin radyoaktivitesi 1
Becquerel’dir.

1 Bq=2.7x10"'* Ci

1 Ci=3.7x10'° Bq

Isinlama Birimi (Ekspozur Birimi)

X-1ginlar1 havadan gegerken iyonizasyona neden olur.
Ekspozur terimi X-iginlar1  tarafindan havada
olusturulan iyonizasyonun 6l¢iimiinii ifade eder.
Roéntgen (R):

Normal hava sartlarinda (0°%; 760 mmHg basing)
havanin 1 kg’inda 2.58x 10 C ‘luk elektrik yiikii
degerinde (+) ve (-) iyonlar olusturan X veya gama
1s1n1 miktaridir.

Ekspozur igin Rontgene esit SI birimi yoktur. Onun
yerine ekspozur, kilogram basma Coulomb (C/kg)
olarak saptanr.

1 R=2.58x 10*Cl/kg

Coulomb (C):

Normal hava sartlarinda 1 kg’lik havada 1
coulomb’luk elektrik yiiklii iyon olusturan X veya
gama 1511 miktaridir.

1 C/kg=3876 R

1 R=2.58x 10™* C/kg

Kaynagin Radyasyon Siddeti

X veya gama 1sin1 kaynaklarimin 1 metre uzaginda
olusturdugu radyasyon miktarini1 gosterir. Elde edilen
degerler ' metrede Rontgen/saat’’ seklinde ifade
edilir.

Radyasyonun Alan Siddeti

Birim alanda maruz kalinan radyasyon miktaridir. Elde
edilendegerler “'Rontgen/saat’’ olarak ifade edilir.
Absorbe Doz Birimi

Iyonlastirma &lgiim birimi olan “’Réntgen’  bir
organizmanin Yyiizeyine ulagan enerji miktarini
gosterir.  Absorbe edilen radyasyon miktarini
gostermez.

Absobe edilen radyasyon miktarini belirlemek igin,
onceleri Rad (Radiation Absorbed Dose) kullanilirdi.
Sl birim sisteminde ise Gray (Gy) kullanilir.

Rad:

1 Rad: Bir maddenin 1 kg’ma joule’liik enerji veren
radyasyon miktaridir.

Gray:

1 Gray: Isimnlanmis maddenin 1 kg’ma 1 joule’lik
enerji veren radyasyon miktaridir.

1 Rad=0.01 Gy

1 Gy= 100 Rad

Esdeger Doz Birimi
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Memelilerde alinan 151n miktar1 esdeger doz birimiyle
“’Roentgen Equivalent Man’’belirlenir.

Rem:

1 R’lik X veya gama i1siiyla aynmi biyolojik etkiyi
meydan getiren radyasyon miktaridir. Rad x Kalite
faktorii=Rem X 1s1nlar1, gama ve elektronlar i¢in kalite
faktorii 1 olarak kabul edilir; 1 Rad= 1 Rem
1Gy=1Sv

Sievert:

1 Gy’lik x veya gama 1simn1 ile ayni etkiyi meydana
getiren radyasyon miktaridir.

1 Rem=0.01 Sv

1 Sv=100 Rem
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Ogrenim hedefleri

Bu dersin sonunda 6grenciler;

Rontgen cihazinda X-1s1m1 olusumu mekanizmasini
anlayabilecek

Rontgen cihazmin  boliimlerini  ve  yapildig:
materyalleri siralayabilecek

X 1s1n1 olusumunu etkileyen faktorleri ve bunlarin X
1isi1 - kalite  ve  kantitesi  lizerine  etkilerini
aciklayabilecek

Rontgen cihazindan ¢ikan farkli dalga boylarindaki X
1s1n1 miktarini azaltan tabakalart siralayabilecektir.
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Rontgen Cihazinin Boliimleri
X-1s1n1 tiipii

Gli¢ kaynag1

Destek kolu

Kontrol paneli

RONTGEN TUPU VE X-ISINI ELDE EDILMESI
Tiipte esas olarak katot ve anot kisimlar1 bulunur.
Katot’ da:

- tungsten’den yapilmis filament,

- molibden’ den yapilmis focusing cup,
Anot’ da:

- tungsten’ den yapilmis target

- target’1 saran bakir gévde
X-151n1 olusumu i¢in gerekli 3 temel eleman
Tiip icinde bir elektron kaynag (filament) .
Elektronlar tiip i¢inde karsidan karsiya hizlandirmak
icin yiiksek voltaj.

Elektronlar1 durdurmak i¢in bir target.
Elektron Kaynagi
Katotdaki tungsten filament

(0.2 cm ¢apli, 1 cm veya daha az uzunlukta)
Filament 1sitildiginda tungsten atomunun dis
yoriingelerinden elektronlar ayrilarak, filament
cevresinde bir elektron bulutu olusturur.

Buna termoiyonik emisyon denir.

Filament

Cihazin  miliamperi, filamentteki voltajin iyi
ayarlanmasini ve sirasi gelince filament i¢indeki 1s1
akiminin dolagmasini saglar.

Bu sekilde filamentin yaydigi elektronlarin kantitesini
ayarlar, filament devresindeki akim miktarini
ayarlayarak, olusan elektron sayisini belirler.
Filament, step down transformator devresiyle
baglantilidir.

Focusing cup

Filament, molibdenden yapilmis, sapka ya da abajur
seklinde bir “focusing cup” ile ¢cevrelenmistir.

Focusing cup, negatif yiiklii, konkav bir reflektordiir.
Elektrostatik olarak, akkor halindeki filamentin
yaydig1 elektronlari, anottaki targete, dar bir demet
halinde yonlendirir.

X- ray tiipiine Coolidge tiipii de denir. 107 mmHg
basingli cam bir tiiptiir.

Tiip, katotdan anoda hizla hareket eden elektronlarin
hareketini kolaylastirmak icin olabildigince tamamen
bosaltilmistir.

Vakum, gaz molekiillerinin bu elektronlarla
carpismasini, oksidasyonu ve filamentin tamamen
yanmasini onler.

Yiiksek Voltaj

Rontgen cihazinda, anot pozitif kutup, katot ise
negatif kutupdur.

Elektrik akimi negatif kutuptan, pozitif kutuba
dogrudur.
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Tiipte daha biiyiik voltaj, daha hizli elektron gidisine
neden olur ve elektronlar anotda targete carptigi
zaman daha bliyilik enerji salinir.
Target
Anotta yer alir.Tungstenden yapilmistir. Bunun
nedeni, ergime noktasmnin yliksek olmasi, yiiksek
sicaklikta diisitk buharlagsma basinci gostermesidir.
Boylece, sicaklik olusumundan etkilenmeyecektir.
Yiiksek atom no.su ve buna bagli olarak densitesi de,
target materyaline uygunlugunu gosterir.

Ancak tungsten iyi bir 1s1 iletkeni degildir, bu nedenle
bakir bir gévde i¢ine gomiilmiistiir.
Targetin amaci, filamentte olusturulan elektronlarin
kinetik enerjisini, X-ray fotonlarina doniistiirmektir.
Elektronlar targete carptiginda kinetik enerjilerinin
cok kiiciik kismi x-1g1mina doniisiir, %99,8” 1 1s1ya
doniistir. Bu nedenle yiiksek ergime noktasi
gereklidir.
Yiiksek sicaklikta diisitk buhar basinci ise, yiiksek
sicakliktaki tiipteki vakum ortaminin bozulmasini
onler.
X-Isini1 Olusumu
Dental rontgen cihazinin diigmesi agilip, gosterge
lambas1 yandiginda x-1s1n1 olusturmak i¢in hazirdir.
Cihazin acilmas: tiipteki filament devresini tamamlar
ve filamenti 1sitir.
Flament c¢evresinde, kinetik enerjileri olmayan,
durgun bir elektron bulutu olusur.
Bunlara kinetik enerjiyi saglamak i¢in, 1sinlama
diigmesine basilarak anot-katot devresi tamamlanir.
Elektrik potansiyelindeki bu farklilik sonucu,
elektronlar hizla katottan anoda dogru c¢ekilirler.
Bu yiiksek hizli elektronlar targete carptigi zaman,
kinetik enerjilerinin % 0.2’ si x-151n1na, % 99.8’ 1 1s1ya
doniisiir.
X- Ismlarmin Olusumundaki Asamalar:
I. Elektronlarin ayrilmasi
Filament 1sitilarak akkor hale getirilir.
Tungstenin  atomlarinin ~ dig  yoriingelerinden
elektronlarin  ayrilmasi  saglanir.  (termoiyonik
emisyon)
Filamentte olusan elektron bulutunun yogunlugu,
cihazin miliamperine baghdir.
I1. Elektronlarin yiiksek hiza ¢ikarilmasi

Katotla anot arasina ¢ok biiyiik voltaj uygulaninca,
elektronlar ¢ok ytiksek hiz kazanir.
Yiiksek voltajla, katoda fazla negatif yiik verilir ve bu
(-) yiik elektronlari iter.
Anottaki fazla pozitif yiik ise elektronlar1 ¢eker. Bu
iki kuvvet {istiiste binince, elektronlar hizla katottan
anoda ilerler.
Bu elektron akimina katot 1511 veya tiip akimi denir.
I1I. Elektronlarin yogunlastirilmasi
Tiipteki elektron demeti, anottaki target iizerinde
kiiclik bir noktada toplanacak sekilde ilerler.

Bu noktaya “focal spot” denir.
Elektronlarin  katottan anoda  ydnlendirilmesi,
filamentin cevresindeki (-) yiikli molibden n
sayesinde olur.
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Molibden, elektronlarin filamentten cikista degisik
yonlere dagilmasimni Onler, anoda en iyi sekilde
iletimini saglar.

IV Elektronlarin aniden durdurulmasi

Anotta targete c¢arpan elektronlar, birdenbire
durdurulurlar ve Kkinetik enerjileri, % 99.8 1s1, % 0.2
X-11nina doniisiir.

Focal spot

Rontgen cihazi lizerinde isaretli ve biiyiikligii yine
cihazin iizerinde yazilidir.

Focal spotun kiiciik olmasi istenir. Biyiik olursa,
radyograftaki gorilintiiniin ¢evresinde “penumbra”
denilen golge olusur.

Ideal FS biiyiikliigii 0.5 x 0.5 mm?’dir.

Atom Seviyesinde X-Isin1 Olusumu

X-1g1n1nin tiretimi sirasinda, anoda gelen elektronlarin
kinetik enerjilerinin, radyant enerjiye ¢evrilme yollar
2 sekilde olur:

1. Genel Radyasyon (Bremsstrahlung)

(Frenleme Radyasyon)

(Breaking Radiation)
2. Karakteristik Radyasyon
Genel Radyasyon (Bremsstrahlung)
Gelen yiiksek hizli elektronlar, target atomunun
elektronlarimi ~ gecerek  ¢ekirdege  yaklasirlar.
Cekirdegin pozitif ¢ekimi ile yavaglatilip, yollarindan
saparlar.
Bu yavaslama sirasinda kaybolan enerji, x-151n1 olarak
salinir. Buna frenleme radyasyon (Bremsstrahlung)
(Breaking radiation) denir.
Dental rontgen cihazlarinda x-151n1 bu yolla olusur.
Karakteristik Radyasyon
Gelen yiiksek hizli elektron, ¢ekirdege yakin bir i¢
yoriinge elektronuna c¢arpinca, onu yerinden
uzaklastirir. Bu bosluk, daha dig yoriingeden bir
elektronun buraya gelmesiyle doldurulur.
Bu sirada enerji seviyesinde bir azalma olur.
Yoriingeler arasindaki enerji farki, “karakteristik x-
151n1” olusumuna neden olur.
Her elementin yoriingelerindeki elektron enerji
seviyeleri farkli oldugundan, bu sekilde meydana
gelen x-isinmin dalga boyu da her elemente gore
farkli olur. Bu ylizden karakteristik x-151n1 adin1 alir.

DENTAL RONTGEN CIHAZININ
ELEMANLARI

Elektrik:

Rontgen cihazlarinda x-151m1 tiretmek icin kullanilan
primer enerji kaynagidir.

Elektrik akimi, elektrigin bir devre i¢inden gegisidir.
Bu, alternatif veya dogru akim olabilir.

Dogru akim (DA), bir elektrik devresinde yalnizca bir
yonde akim demektir.

Alternatif akimda (AA) ise, elektrik, devrede dnce bir
yonde, daha sonra zit yonde akim gosterir.

AA ’da cycle, akimin dnce bir yonde, sonra zit yonde
gecisi demektir.
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AA devrelerinin ¢ogunda, saniyede 60 cycle vardir.
Rontgen cihazlar1 dogru akimla galisir. Sehir cereyani
ise alternatif akimdir.

X-1s1n1 iiretimi sirasinda cihaza gelen AA’ nin, dogru
akima cevrilmesi olayina rektifikasyon, bunu kendi
kendine yapan cihazlara self-rektifiye cihaz denir.
Voltaj:

Bir devre i¢inde elektrik akimini yonlendiren elektrik
potansiyelini (giiclinii) tanimlar.

Elektronlarin  negatif kutuptan pozitif kutuba
hareketini saglayan elektrik giicliniin 6l¢timidiir.
Olgme birimi volt’ tur. (1 kV = 1000 V).

Alternatif akimda, akim yonii siirekli degisince, voltaj
da degisir.

kVp (kilovolt peak) terimi, akim degisikligini
gosteren siniis dalgalarinin tanimladigi maksimum
(peak) voltaj1 gosterir.

kV, olusan x-1s1n1nin kalitesini belirler.

kV arttikca, dalga boyu kisalir, scatter artar,
penetrasyon artar.

Amper:

Devrenin i¢inden gecen elektrik akiminin miktarim
tanimlamada kullanilir. 1 mA =1/1000 A.

mA, iiretilen x-151n1n1n gliciinii etkiler.

Tip icindeki elektron akimi, flament devresi
tarafindan kontrol edilir.

Tungsten flamente gelen elektrik akimi ne kadar fazla
ise, flamentin sicakligi o kadar artar ve olusan
elektron bulutu o kadar fazla olur. Bu da tiip i¢indeki
akimin artmasina neden olur.

mA, iki katina ¢ikarilirsa, olugan x-1s1n1 da iki katina
cikar.

Uretilen x-131n1 miktar1 mA ve siireye (sn) baglhdir
(mAs).

Transformator:

Bir elektrik devresinde, voltaj1 azaltan veya arttiran
cthazdir.

Dental rontgen cihazlarinda 220 V’ luk sehir
cereyanini 65.000 - 100.000 V’ a yiikselten step-up
transformatorii (anot-katot devresinde), ve 3-5 V’ a
indiren  step-down  transformatorii  (flament
devresinde) vardir.

Devreler:

Filament devresi (diisiik voltaj devresi)

Yiiksek voltaj (anot-katot) devresi

Her iki devre, hat voltajim ve akimi birbirine
doniistiirmek i¢in transformator kullanir.

Filament devresi 3-5 V kullanir.

Boylece 220-110 V’ luk hat akimi, bir step-down
transformator ile 3-5 V’ a diisiirtiliir.

Yiiksek voltaj devresi i¢in dental rontgen cihazinda
65.000 - 100.000 VV (65-100 kVp) gereklidir.

Bu artis da step-up transformator ile saglanir.
Kontrol paneli:

Ag¢ma-kapama diigmesi,

Gosterge lambast,

Bir 1s1nlama diigmesi ve gosterge lambasi,

Timer kadrani,
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kVp ve mA segicileri bulunur.

Timer:

Impulslarin sayis;, kullanilan elektrik akiminda,
saniyedeki cycle sayisina baglidir. 60 cycle’ ik
AA’da, saniyede 60 x-1s1n1 atim1 (impuls) vardir.
Timer kadraninda “ 24” sayisi, sn.de 24 impuls
demektir.

Bu da 24/60 (2/5) sn.lik ekspoza esittir.

30 impuls — 0,5 sn. demektir.

Expoz stiresi ve mA, x-1s1n1 miktarin1 dogru orantili
olarak etkilediginden, 6l¢iim, mAs (mA x sn) olarak
kullanilir.

5 mA x 3 sec. =15 mAs,

15 mA x 1 sec. = 15 mAs

Is1 iiretimi:

Dental rontgen cihazlarinda mA ayarlamasini
sinirlar.

X - ISINI DEMETI
Dental rontgen cihazinda, targette olusan x-151m1
fotonlar1, tiipii, farkli yonlere dagilan, birbirinden
ayrilan (divergent) 1sinlar halinde terkederler. Isin
demetinin tam ortasindan gectigi varsayilan 1sina
merkezi 151n [central ray (CR)] denir.
CR’ e en yakin x-1s1nlar1 daha paraleldir.
Daha paralel 1smlar, goriintide daha az
magnifikasyon olusturur.
Position Indicating Device (PID) : Cone:
X-1ginlar1 hasta agzindaki filme, agik sonlu, koseli ya
da silindirik bir cone ile yonlendirilir.
Kon, radyasyon kacagmi onlemek icin kursunla
¢evrili olmalidir.

Genellikle 8, 10, 16 inch’ lik (20, 30, 40 cm.) konlar
kullanilir.
X-Isinlarmin 6niindeki bariyerler
X-1ginlar1 ~ rontgen  tliplinde  olustuktan  sonra
gelisigiizel birakilmaz, uygulayici, hasta ve ¢evrenin
fazla radyasyon almasini 6nlemek amaciyla, Oniine
baz1 bariyerler konur.
X-151n demeti icinde c¢esitli dalga boylarinda i1sin
vardir. Bu bariyerler, gereksiz isinlar1 tutmak igin
uygulanir.
HVL (Half Value Layer) : Yarim Deger Tabakasi
X-151n1 demetindeki foton sayisini tam yariya indirir,
primer 15in demetindeki 1sinlarin % 50’sini absorbe
eder.
100 kVp’ ye kadar olan cihazlarda Al
100 - 400 kVp aras1 cihazlarda Cu,
400 kVp ve lizeri cihazlarda Pb’dan yapilmistir.
Dental rontgen cihazinda 2 mm. kalinliginda
aliminyumdan yapilmistir.
Filtreler:
Cihaza fabrikasyon olarak konmustur. Al’ den
yapilmustir.
Uzun dalga boylu 1sinlar1 absorbe eder.

Tabii (inherent) filtrasyon:
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Tiiplin cam ve metal muhafazasi ile aradaki madeni
yaglarin olusturdugu, cihazin kendi filtrasyonu 0.5
mm Al kalinligina esdegerdir.

llave (added) filtrasyon: Sonradan ilave edilen
filtredir.

Tabii + ilave filtrasyon — Total Filtrasyon: 0.5 + 2 =
2.5 mm Al
Dental Rontgen Cihazi

50 kVp’ den az ise 0,5 mm. Al

50— 70 kVp aras1 1,5 mm. Al

70 kVp iizeri 2.5 mm. Al esdegeri filtrasyon
gerektirir.
Collimator:
Kursundan yapilmis, ortasi x-1sinlarinin gegmesi igin
delik, genellikle yuvarlak diyaframdir.
Tipl terk eden x-1ismmmin blylikligli ve seklini
sinirlar.
Intraoral radyografide 1smin  kapladigi  alanin
biyiikliigii, film paketini tamamen i¢ine almaya
yetmelidir. Daha biiyiikk olursa scatter artar. Dis
hekimliginde, hasta yiiziinde 1sinlanan alan cap1
glinimiizde 2 % inch (6.5 - 7 cm) olarak kabul
edilmektedir.

Tiipiin konu hasta yiizline degdirildiginde, kullanilan
herhangi bir teknikte bu ¢ap 7 cm’ yi gegmemelidir.
x/b=c/lac  x/c=Db/a
Orn: FS - Film Mesafesi a= 40 cm
FS — Kollimatdér b= 2 cm
Kollimator ¢api X=?
x/2=7/40 x=14/40=7/20 cm = 0.17 cm
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OgrenimHedefleri

Bu dersin sonunda 6grencilerin;
® Agri tanimini yapabilmesi,

® Hasta anamnezinde agr1 ile ilgili hastaya hastaligiyla
ilgili tan1 koyduracak sorular sorabilmesi,

® Dental kaynakli olmayan agrilarin simiflandirmasini
yapabilmesi,

® Nondental agrilarin semptomlarini ve bulgularin
Ogrenmesi ve ayirici tanilari/tedavileriyle ilgili nasil
bir tedavi prosediirii uygulayacaklarini kavramalari
hedeflenmektedir.
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Agn

Agr1 subjektif bir semptomdur.
Degerlendirme i¢in gorsel bir belirte¢ olmayabilir.
Anamnez 6nemli.

Oykiiden bircok tamsal ipucu ¢ikarilabilir.

Agriy1r nasil tanimlarsiniz? (Keskin/bigak keser gibi
veya donuk-kiint/zonklayici gibi sifatlar)

Agrinerede en siddetli) (Hastadan gostermesi istenir)
Agrinereye yayiliyor?

Agr1 ne kadar siddetli? (Agr skalasi kullanilabilir)
Agr1 uyumanizi engelliyor mu ya da sizi uykudan
uyandirtyor mu?

Agr1 ne zaman baslad1?

Agn siirekli mi yoksa gidip geliyor mu? Eger gelip
gidiyorsa her seferinde ne kadar siiriiyor?

Agrimin baslamasina herhangi bir sey sebep oluyor
mu?

Agriy1 kotiilestiren/ hafifleten bir sey var mi?

Nonodontojenik agrilar

Nonodontojenik (nondental) agrilar, dental orjinli
agrilardan daha az gortliirler.

Nonodontojenik agrilarin en yaygin sebebi TME
hastaliklaridir.

Trigeminal Nevralji

Trigeminal sinirin dagildig: alanda goriilen ani, ¢ok
siddetli, kisa siireli (saniyeler), tekrarlayan ve bigak
saplanir tarzda agrilardir.

Orta yas ve yaslilarda

40 yasin altinda, altta yatan neden arastirilmali
(timor, multiple skleroz)

MS %3’ udiir.

Kraniyal sinirler yoniinden detayli ndrolojik
muayeneleri yapilmalidir

Kadin/erkek=2/1

Sag taraf/sol taraf=1.7/1

Bilateral ¢ok nadir (%4).

Etiyoloji

Demiyelinasyon  (ndronlarin  myelin  kilifinin
hasarlanmasi; MS gibi)

Trigeminal gangliyona vaskiiler kompresyon

Sinire ait travma ya da infeksiyon

Idiyopatik

Semptomlar

Tan1 anamnezle koyulur.

Agrinin karakteristigi

Trigeminal sinirin ¢ogunlukla 2. ve 3. dallarini tutar.
Trigger noktas1 vardir.
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Orta hatt1 gegmez.

Belirli bir alan1 etkileyen, kisa siireli, dayanilmaz bir
agridir. Bicak saplanir/elektrik carpar gibi, elektrik
soku ya da kizgin igne batirilmis gibi tanimlamalari
vardir.

Erkek hastalar agriy1 baglatir korkusuyla tiras olamaz,
yiizlin o bolgesine dokunamaz.

Agizla ilgili ise ¢igneme ve konusma sinirlanabilir.
Trigger noktast olmasi, trigeminal nevraljiyi
diistindiiren 6nemli bir nérolojik bulgudur.

Agr1 asla orta hatt1 gegmez.

Agr1 nobeti sirasinda bir bolgeden digerine atlamaz.
Ani baglar, kisa siire devam eder ve aniden eski haline
doner.

Agrinin dakilarca siirdiigli ciddi durumlarda, birkag
saat siiren kiint bas agris1 goriiliir.

Nobetler genellikle sabah kalktiktan sonra ilk saat
icinde ortaya ¢ikar.

Trigeminal nevralji uykuyu etkilemez.

Bulgular

Tik dolorex (tic douloureux)= TN agrisindan dolay1
yiiz kaslarinin spazmodik kontraksiyonudur.

Tedavi

Medikal/ndrolojik tedavi i¢in bir uzmana géndermek
gerekir.

Karbamazepin ve/veya phenytoin,

Agr kontrol edilemiyorsa, sinirin foramenden ¢iktig1
kisimda kriyoterapi, cerrahi islemler,
termokoagulasyon uygulanabilir. Ne yazik ki, cerrahi
teknikler kalic1 yliz anestezisi ve hasta i¢in zahmetli
olabilecek bir dizestezi riski olusturur.

Glossofarengeal Nevralji

Glossofaringeal nevralji, TN’ye gore daha nadir
goriliir.

TN’ye gore biraz daha geng bir yas grubunu etkileme
egiliminde

MS gibi altta yatan patolojiler ayirt edilmelidir.

IX. Kafa ¢ifti n.glossofaringeus

Semptomlar

Agr1 TN gibi, ancak glossofaringeal bolgede

Trigger zone orofarinkstedir.

Yutma, ¢igneme veya oksiirme agriy1 baslatabilir.

2 tirli agrn yolu vardir: otik (kulakla iligkili),
faringeal (bogaz, boyun)

Bulgular

Nobetler sirasinda bulant1 ve bradikardi goriiliir.
Teshis klinik Oykii ve semptomlarin dogasina
dayanmakta

TN’de oldugu gibi organik hastalik, o6zellikle de
farengeal karsinom veya tiikiiriik bezi neoplazmi
varligi, BT taramasi veya MRG ile desteklenmis
orofarinksin uygun incelemesi ile diglanmali.

Tedavi

Hastay1 uzmanina gondermek gerekir.

Medikal (antiepileptik ilaglar) ve cerrahi yontemler
uygulanir.
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Ilag tedavisine cevap vermeyen durumlarda cerrahi
secenekler diisiintilebilir.

Herpes Zoster

Pulpa agrisini taklit eden nondental agridir.

Posterior  kok  gangliyonlarimi  tutan  viral
inflamasyondur.

1 ya da 2 periferal duyu siniri etkilenir.

Cocuklarda sucicegi yaptiktan sonra yeniden reaktive
olana kadar duyu sinirlerinde kalir.

Reaktivasyon yetiskinlerde herpes zosteri meydana
getirir.

Ozellikle 60 yasin iistiinde goriiliir.

En fazla trigeminusun oftalmik dali tutulur.
Trigeminal sinirin 2. ve 3. dallar1 tutulmussa hasta dis
hekimine miiracaat eder.

Medikal hikaye: yetigkinlerde saglikli kisilerde
goriilmesine ragmen, genglerde ve c¢ocuklarda
immunsupresyon (HIV) nedeniyle ortaya ¢ikar.
Siddetli ve/veya tekrarlayicidir.

Semptomlar

Kizariklik ve vezikiillerin ortaya ¢ikmasindan birkag
giin once siddetli, tek tarafli derin yerlesimli, yanma
tarzinda agrilar goriliir.

Ciltteki vezikiiller sulanir ve kabuk baglar.
Agizdakiler s1g iilserler halindedir.

Vezikiil ve tlserler tipik olarak tek tarafli dagilim
gosterirler.

Hastanin atesi olabilir, kendini iyi hissetmez.

Agiz i¢inde oldugunda agri ve yutma giicliigi
goriilebilir.

Bulgular

Trigeminal sinirin; Maksiller dali etkilenmisse sert ve
yumusak damakta tek tarafli lezyonlar, Mandibular
dali etkilenmigse yaygin, tek tarafli cilt lezyonlari
Oftalmik dali etkilenmisse (Gasserian Herpes) ciddi
kornea iilseri goriiliir.

Lezyonlarin unilateral dagilimimin anatomik yapiya
uygunlugu (sinir dagilimi) herpes zoster icin
karakteristiktir.

Intraoral lezyonlar ince duvarli vezikiil ve iilser
seklinde olup, belirgin bir sekilde orta hatta
sonlanirlar.

3 hafta sonra yeni lezyonlar ortaya ¢ikabilir.

Ates, rejyonel lenfadenopati ve hassasiyet olabilir.
Viriis, vezikiil stvisinin direkt bulagmasi ile yayilir.
Hi¢ bulasmamis olanlarda sucicegi yapar. Bu nedenle
hamile veya immunsupresif olanlara bulagtirmamaya
0zen gosterilmelidir.

Agrili komplikasyonu post-herpetik nevraljidir.
Tedavi

Aciclovir, 800 mgx5 giinliik doz halinde verilebilir.
Oftalmik dal tutulmussa, g6z dr’una gonderilmelidir.
Post-Herpetik Nevralji

Medikal hikaye: gecirilmis herpes zoster.

Herpes zoster gecirenlerin %10’unda goriiliir.

En fazla trigeminal sinirin oftalmik dali etkilenir.
Semptomlar

Tekrarlayan (paroksismal degil), tek tarafli, ¢ok
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siddetli, kiint, canindan bezdiren agr1

Daha 6ncesinde cilt lezyonlari

Bulgular

Hasta gegici olarak agridan kurtulmak i¢in o kismi
kasidigindan, tizerindeki cilt kirmizidir.

Agr1 Oylesine sik ve siddetlidir ki intihara yonelebilir
ya da ciddi sekilde kendisine zarar verebilir.

Tedavi

Uzmanina gonderilmelidir, hi¢bir tedavi tam olarak
etkin degildir.

Trisiklik antidepresanlar, antikonviilsanlar ve lokal
anestezik kremler kullanilabilir.

Herpetik sonrast nevralji tedaviye son derece
direnclidir.

Ramsey-Hunt sendromu (Geniculate Herpes)
Genikulat gangliyondaki Herpes zoster
infeksiyonundan kaynaklanir.

Kulak ve bogazdaki vezikiiler erupsiyonu takiben bu
bolgelerde agr1 olusur.

Alt motor nérona ait fasiyal paralizi vardir.

Tinnitus ve vertigo bunlara eslik eder.

Tedavi

Uzmanina gondermektir.

Bell paralizisi

Fasiyal sinirin alt motor ndronuna ait paralizidir.

Sebebi cogunlukla Herpes simpleks infeksiyonudur.

Bunu fasiyal kanal i¢indeki sinirin 6demi takip eder

Yaygin olarak goriiliir.

Her iki cinsi de etkiler.

Yetiskinlerde goriliir.

Hastalarin %10’u tam olarak iyilesmez.

Agn, felce onciiliik ya da eslik edebilir.

Semptomlar

Hastalarin %350°sinde kulak c¢evresinden ¢enelere

dogru yayilan agr1 felce onciiliik ya da eslik edebilir.

Yiiz kaslar tek tarafli tutulurlar.

Ortaya ¢ikmasi hizlidir (48 saat)

Daha 6nce serebrovaskiiler kaza ve felg gegirenler

endiselidir. Bunlarin endiseleri giderilmelidir.

Bulgular

Birkag saat ya da giin sonra felg ortaya ¢ikinca agrinin

sebebi anlagilir.

Fasiyal kaslarin muayenesinde etkilenen tarafta hasta

gbziinii kapatamaz ve giilemez.

Hastadan alnin1 kiristirma, kaslarin
kaldirilmasi, gozlerin kapatilmasi, 1slik
calma ve giilimseme dahil olmak iizere bir

dizi yiiz kas hareketi yapmas: istenmeli.

Diger kranyal sinirlerin islevi (6zellikle V ve VI) test

edilmeli.

Dis kulak incelenmeli ve isitme degerlendirilmeli.

Bell  paralizisi  yiksek doz  kortikosteroid

(prednisolon) ve asiklovir gibi antiviral ile tedavi

edilmeli.

Korneaya zarar gelme ihtimalini sinirlamak icin bir

g6z band1 temin edilmeli.
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Cogu vaka 3-4 hafta i¢inde ¢oziiliir. Steroid tedavisi
bu siire zarfinda sinir fonksiyonunun doniisiine bagl
olarak kademeli olarak azaltilabilir.

Tedavi edilmezse, felc kalici olabilir.

Multiple Skleroz

Medikal hikaye: Trigeminal nevralji

Dental ve nondental agr1 nedeni olan diger durumlari
taklit edebilir. (TN gibi)

Trigeminal nevraljili olanlarin %3’iinde

Kadinlarda daha ¢ok goriiliir.

20-40 yaslarda, nadiren 15 yasin altinda ve 50 yas
iizerinde teshis edilir.

Semptomlar

Retrobulbar noritis nedeniyle okiiler agri
Demiyelinizasyona ~ bagli  multiple  ndrolojik
lezyonlar; parestezi, motor defekt, inkontinens, gérme
bozukluklari

Adale giicsiizligl, el ve ayaklarda
karincalanma/uyusukluk

Postural duyu kayb1

Vertigo

Sifinkter bozukluklar

Remisyonlar olabilecegi gibi progresif seyirli de
olabilir.

Yiiz agris1 ge¢ donem bulgusudur. Yiiz agrilari ortaya
ciktiginda cogunlukla hastaligin tanis1 konulmustur.

Intrakraniyal Tiiméorler

Kafa icindeki apse, hematom gibi genisleme yapan
tim lezyonlar, tiimorlere benzer semptomlara yol
acarlar.

Yetigkinlerde en yaygmn gorilen intrakraniyal
neoplazmlar; glioma, meningioma, metastatik
karsinoma (AC, meme), ndroma (genellikle 8.sinir),
pitiiiter tiimdrlerdir.

Cocuklarda en yaygin goriilen intrakraniyal tiimorler;
medulloblastoma, astrositoma

Semptomlar

Tekrarlayan bas agrisi, Zorlanma/Oksiirme agriy1
bagslatabilir ya da siddetlendirebilir

Kusma, Ozellikle posterior fossa tiimérlerinde kusma
merkezinin etkilenmesine bagli olarak

Mental ve fiziksel fonksiyonlarda progresif defektler;
sagirhk, gorme bozuklugu, giicsiizlik, kisilik
degisiklikleri, entelektiiel yetersizlik, epilepsi, denge
bozuklugu

Bulgular

Papillobdem (optik diskin 6demi) posterior fossa
tiimdrlerinde goriiliir.

Diagnostik testler

Kraniyal sinirlerin muayenesi

Norolojik muayene ve testler i¢in norolog ya da
norosirurjiste gonderilir.
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Causalgia (Kozalji)

Periferik duyu sinirinin hasarini takiben agr1 ortaya
cikar. (0rnegin; zor dis ¢cekimi gibi)

Agr1, anormal sinir tamiri nedeniyledir.

Medikal hikaye: Cerrahi ya da travmayi takiben
birkag hafta igerisinde olmasi

Semptomlar

Gegirilmis travma ya da cerrahi sahasinda siirekli
yanma tarzinda agri

Bazen TN’yi taklit edebilir.

Bulgular

Cerrahi ya da travma sahasinda skar

Diagnostik testler

Lokal anestezik uygulamasiyla agr1 azalir.

Tedavi

Uzmanina gonderilmelidir.

Tam bir tedavisi yoktur.

Carbamazepine yarar saglayabilir.

Vaskiiler agrilar

Migren

Genellikle 2. dekatta baglar ve yasla azalir.

Kadinlar (%75) erkeklerden daha ¢ok etkilenir.
Profesyonellerde daha ¢ok goriiliir.

10 kisiden 1’1 hayatinin belli bir ddneminde migren
atag1 gecirmistir.

Vakalarin %350’sinde aile hikayesi vardir. (siddetli
vakalarda)

Muhtemel  sebebi  eksternal  Kkarotid arterin
dallarindaki daralmadir.

Daralmalar aurayi, takip eden dilatasyon ise bas
agrisii olusturur.

Semptomlar

Prodromal donemde letarji, aura, yiizde ve nadiren
ag1z i¢inde karincalanma

Prodromal dénem 15-30 dk siirer.

Bunu siddetli zonklama tarzinda temporal, orbital ve
frontal agr1 izler.

Agn genellikle tek taraflidir, ancak tarafi degisebilir.
Derin zonklama tarzindadir.

Bas agris1 en az 12 saat siirer.

Daha ¢ok giindiiz agris1 olur.

Ataklarin siklig1 degisir.

Hastanin  rahatsiz  oldugu yiiziinden bellidir;
solgundur, terlidir, bulantis1 vardir, kusma da olabilir.
Sessiz, karanlik (fotofobi) bir odada uzanmay tercih
eder.

Yemek yemeyi reddeder.

Ataklar birkag hafta ya da ayda bir olabilir.

Ataklar psikolojik stres, bazi yiyeceklerle (kirmizi
sarap, bira, ¢ikolata ve peynir) baglayabilir.

Aglik da atag baglatabilir.

Hastalar genellikle obsesyonel kisiliktedir.

Ataklar yogun calisma donemlerini izleyen
relaksasyon donemlerinde ortaya ¢ikar. (Hafta sonu
migreni)
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Ataklar premenstriiel de olabilir.

Saglikli bir kiside bas agrisin1 baslatabilen her sebep
migreni de baglatabilir.

Tedavi

Basit analjezikler

Antiemetikler gegici yarar saglayabilir.

Tekrarlayan  ndbeti  olan  hastalar  uzmana
gonderilmelidir.

Ergotamine ve sumatripton kullanilir.
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Periyodik migrenoz nevralji (Sfenopalatin
Nevralji, Kiime Bas Agrisi, Alarm clock
awakening)

Etiyoloji

Ganglion'un internal maksiller arter dallar1 tarafindan
vaskiiler olarak sikistirilmasi

Insidans ve yas

Geng yetiskinleri etkiler. (20-40 yas)

Erkekler kadinlardan daha fazla

Stres veya alkol bir atag tetikleyebilir.

Belirti ve Semptomlar

Tek tarafli paroksismal agr1 atagi

Kiint veya yakici bag agrist

Klasik migrenin aksine, agr1 genellikle geceleri
meydana gelir.

Hastay1 uykudan wuyandirabilen birka¢ agr
durumundan biridir, bu gézlem tanida yararlh

Agrt hizli baglangichh ve kisa siirelidir, genellikle
sadece 30 dakikaya kadar siirer, ancak bazen 2 saate
kadar c¢ikabilir.

Agn genellikle géz cevresi ve arkasindaki bolge ve
ilgili maksilla ile sinirhdir.

Ataklar gecenin benzer saatlerinde tekrarlar (calar
saat uyanisi) ve kiimelenir (genellikle her 24 saatte
bir) ve haftalar, aylar hatta yillar siiren uzun bir
remisyon donemi izler. (Kiime Bag Agrisi)

Otonom semptomlar periyodik migrenli nevraljiye
eslik edebilir, bunlar sunlardir:

Burun tikaniklig1

Burun akintist

G0z yasarmasi

Migrenden farkli olarak sunlar yoktur:

Bulant1 veya gérme bozuklugu

Tetik bolgesi

Tedavi

Ergotamin veya antiinflamatuar ilaglar, Ornegin
Indometasin kullanilabilir.

Hasta alkolden kaginmalidir.

Dev Hiicreli Arteritis

Dev  hiicreliarterit, 6nceden temporal
arterit olarak adlandirilan graniillomat6z bir
vaskiilit (bag ve boyundaki damarlar1 da etkiler)
Eger tedavi edilmezse, hastalar gérme kaybiyla
birlikte retinal vaskiilit gelistirebilir.
Genellikle 60 yasin lizerindeki bireylerde gortiliir.
Temel olarak temporal veya oksipital
bolgede tek tarafli  "bas agris1  benzeri"
agr1 olarak ortaya ¢ikar.
Kas biyopsisi, enzimoloji ve elektromiyografi normal
olmasina ragmen, hastalarin kilo kaybi, kas
giigsiizliigli ve uyusukluk gibi sistemik rahatsizligi
tanimladiklar1 baz1 orofasiyal agri nedenlerinden
biridir.
Agr1 yemekle baglayabilir.
Hematolojik incelemede genellikle yiiksek eritrosit
sedimantasyon hizi  (ESR) ve muhtemelen
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yiikseltilmis c-reaktif protein (CRP) goriiliir.

Gegici arter biyopsisinin  taniy1 dogrulamak
icin  degerli olduguileri stiriilmiis.

Bununla birlikte, graniilomatéz lezyonlar damar

boyunca nadiren ortaya ¢ikar ve bu nedenle onlari

tespit etmek i¢in birkag biyopsi gerekebilir.

Boyle bir  biyopsinin  sonuglarin1  elde
etmedeki gecikme, olas1  korlikk

baslangici nedeniyle tehlikeli olabilecegi i¢cin 6nemli

Dev hiicreli arterit tanisindan siipheleniliyorsa, tedavi

derhal baglamalidir. 40-60 mg dozunda oral

prednizolon
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Siniis/Nazofarenks Siniizit

Maksiller siniis enfeksiyonu (genellikle bakteriyel)
Semptomlar

Genellikle tek tarafli, nadiren ¢ift tarafl,
kiint/zonklayici, siirekli agri, iist ¢cene ve gozaltiyla
stirhidir.

Aksamlar1; bas egildiginde veya sallandiginda ve
uzanildiginda agr1 daha da kotiilesir.

Hasta, etkilenen siniiste sivi hareket ediyormus gibi
hissedebilir.

Burun tikanikligi, burun akintisi ve yanakta
dolgunluk, ‘cold in the head' olarak tanimlanabilir.
Yanak tzerindeki baski agriya neden olur ve bir
taraftaki birgok iist dis agrili olabilir.

Hasta kendini iyi hissetmeyebilir.

Belirtiler

Siddetli siniis enfeksiyonlarinda diyabetli veya
immiin sistemi baskilanmis hastalarda yiizde sislik
goriilebilir.

Mukopiiriilan rinore ile burun tikanikligi

Hassas maksiller disler (genellikle az1 disleri)

Tani testleri

Antrumun transilliiminasyonu veya oksipitomental
radyografi, antral smirdaki sivi seviyesini veya
kalinlagmasini gosterebilir.

Tedavi

Antibiyotikler (6rn. Eritromisin, amoksisilin veya
ampisilin), ek olarak bir burun dekonjestant
(ksilometazolin HCL) ve inhalanlar
Siddetli/tekrarlayan hastalikta antral yikama veya
cerrahi Onerilebilir.

Malignensi

Maksiller antrumu etkileyen en yaygin malignite
skuamoz hiicreli karsinomdur (SCC) Timor
antrumdan herhangi bir yone yayilabilir.

Anterior ve infratemporal duvarlardan... yanakta
sislik, dis apsesini taklit eder.

Arka duvardan... posterior superior alveolar sinirlere
zarar verir... maksiller molar bolgedeki dis ve dis
etinin anestezisi

Alt smir boyunca... damakta veya bukkal sulkusta
sislik, dis apsesini taklit eder.

Ust kisimda... infraorbital siniri igerir... fasiyal
anestezi + pupiller seviyede degisiklik + preptozis ve
diplopi

Infratemporal fossaya dogru genisleme sfenopalatin
ganglionunu igerebilir...... damakta anestezi veya
parestezisi

Tiimo6r burun bosluguna dogru genisleyerek kismi
tikanikliga ve burun akintisina neden olabilir.
Periodontal hastaliklar1 taklit eden kemik yikimi
sonucu dislerde sallanma ve agr1 meydana gelebilir.
Belirtiler ve semptomlar

Hastalik siirecinin ge¢ donemlerinde ortaya ¢ikar.
Yayilmanin yoniine baghdir

Diger dental ve nondental hastaliklarin belirtilerini
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taklit edebilir.

Tani testleri

Lenf nodu muayenesi

Maksiller antrumdan submandibular ve tist derin
servikal nodlara drenaj

Lenfadenopati metastatik yayilimi gosterebilir.
Transilliiminasyon

Radyografi (oksipitomental goriiniimler), tomografi
ve biyopsi.
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Cene

Temporomandibular eklem (TME) bozukluklari
Temporomandibular eklem hastaliklari, TME’nin
normal sekil veya islevinde bozulmaya neden olan
tiim anomalileri kapsar.

Eklemin kemik veya yumusak dokularinda anormal
form ile sonuglanan gelisimsel anomaliler

Artikdiler diskin, ilgililigamentlerin ve kaslarin
disfonksiyonu, eklem artriti, inflamatuvar lezyonlar,
travma ve neoplazmlar gibi diger hastaliklar sonradan
kazanilmis eklem hastaliklaridir.

TME hastaliklar1 oldukga farkli klinik ozelliklerle
ortaya ¢ikabilir.

En yaygin goriilen hastalik eklem disfonksiyonudur.
TME’de ya da kulakta veya her ikisinde birden agr1,
kas hassasiyeti, eklem gerginligi, klik/ krepitasyon,
harcket  miktarinda  azalma, kilitlenme ve
subliiksasyon goriiliir.

Hangi yapilarin eklem disfonsiyonuna katilim
gosterdigini tanimlamak i¢in klinik ve radyografik
degerlendirme dikkatlice yapilmalidir.

58



Agiz ve Dis Radyolojisi Ders Notlar1

Temporomandibular Hastaliklarin Tam Kriterleri (DC/TMD)

TEMPOROMANDIBULAR EKLEM
BOZUKLUKLARI

l. EKLEM AGRISI
O  Artralji
O Artritis
II-EKLEM BOZUKLUKLARI
A. Disk Bozukluklari
Rediiksiyonlu Disk Deplasmani
Rediiksiyonsuz Disk Deplasmani, Aralikli
kilitlenme ile
Rediiksiyonsuz Disk Deplasmani, Kisith agiz
aciklig1 olan
Rediiksiyonsuz Disk Deplasmani, Kisith agiz
aciklig1 olmayan
B. Disk Bozukluklar1 Disindaki Hipomobilite
Bozukluklari
Yapisikliklar
Ankiloz (Fibroz Ankiloz, Osseoz Ankiloz)
C. Hipermobilite Bozukluklar1
Dislokasyon (Subluksasyon, Luksasyon)

MASTIKATOR KAS
BOZUKLUKLARI

I. KAS AGRISI

Miyalji
Lokal miyalji
Miyofasiyal Agri
Miyofasiyal Yansiyan Agri
Tendinitis
Miyozitis
Spazm
Il. KONTRAKTUR
. HIPERTROFI
V. NEOPLAZM
HAREKET BOZUKLUKLARI
Orofasiyal Diskinezi
Oromandibular Distoni

I1l. EKLEM HASTALIKLARI
Dejeneratif Eklem Hastalig1
Osteoartroz
Osteoartirt
Sistemik Avrtritler
Kondilizis /idiyopatik Kondiler Rezorpsiyon
Osteokondrit Dissekanlari
Osteonekroz
Neoplazm
Sinoviyal kondramatoz
IV. FRAKTURLER
V. KONJENITAL /GELISIMSEL
BOZUKLUKLAR
Aplazi
Hipoplazi
Hiperplazi

VI. SISTEMIK/MERKEZI AGRI
BOZUKLUKLARINA ATFEDILEN
MASTIKATOR KAS AGRISI
Fibromiyalji/ Yaygin agr1
VIL. BAS AGRISI
Temporomandibular Eklem
Bozukluklarina Atfedilen Bas Agrist
VIII. ILISKILI YAPILAR
Koronoid Hiperplazi
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Kulak

Otitis media

Orta kulak iltihab1

Dis hekimine temporomandibular eklem bolgesinde
agr1 olarak goriinebilir.

Fasiyal siniri de etkileyerek tek tarafli yiiz felcine
neden olabilir.

Goz

Glokom

G0z i¢i basincinda hizl artis

Semptomlar

Goziin lizerinde yogunlasan ancak yliziin bir tarafina
yayilabilen, kalici, siddetli, tek tarafli orbital agri
Goz ici basinciin artmasi nedeniyle goz tas gibi
serttir.

Psikojenik agr1

Atipik Fasiyal Agn

Atipik yiiz agrisi, etiyolojisi bilinmeyen kronik bir
agri

Bu hastalarin % 50'sinde olumsuz yasam olaylarina
bagli olarak endise veya depresyon (iliskinin niteligi
belirsiz olsa da ) oldugu goriilecektir.

Alternatif olarak, agizda belirli bir alanda, genellikle
cerrahi prosediirleri ve enfeksiyonu igeren, uzun bir
dental hastalik ge¢misi olabilmekte.

Cogunlukla 30 yas tlizerindeki kadinlar etkiler.
Devamli, tek tarafli, kiint agridan olusan “tipik”
semptomlar1 olan ayr1 bir klinik durumdur.

Agr kroniktir, uyanma zamanindan hasta uyuyana
kadar her giin mevcuttur.

Bu semptomlar hastayr uykudan uyandirmaz, ancak
durum genellikle depresyonla iligkili oldugundan,
uyku bozuklugu (sabahlar1 erken uyanma) siklikla
goriliir.

Iyi lokalize olmamasmna ragmen, agri en sik
maksillanin bir tarafini etkiler.

Anatomik smirlarin  gecilmesi nadiren goriiliir;
ornegin, agr1 maksilla veya mandibula orta hattini
gegebilir.

Tam

Klinik 6ykii, agrinin dental kaynakli olmamasina gore
yapilir.

Kranial sinir fonksiyonunun bir degerlendirmesi
yapilmali ve kafatasinin tabanindaki maligniteyi
dislamak i¢in herhangi bir anormallik tespit edilirse
BT taramasi yapilmali veya MRG alinmalidir.

Atipik fasiyal agri, diisik dozlu antidepresan
tedavisine 1y1 yanit verir. (Dothiepin, uykudan 6nce
50-75 mg)

Alternatif olarak, amitriptilin (amitriptilin) veya 25
mg geceden baglayan nortriptilin de basariyla
kullanilmigtir. Tipik olarak kii¢iik bir doz baslatilir ve
agr1 kontrol edilinceye kadar kademeli olarak
yiikseltilir.

Son yillarda fluoksetin, fluvoksamin, paroksetin ve
venlafaksin de kullanilmistir.
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Hangi ilacin secildigine bakilmaksizin, en az 6 ay
boyunca tedavi devami gerekir.

Atipik Odontalji (Fantom Dis Agris1)

Dislerde bilinmeyen nedenlerle asir1 duyarliligin
ortaya ¢ikisi

Cogu zaman uzun siireli basarisiz bir dental tedavi
hikayesi mevcut.

Atipik dis agris1 maskeli depresyonun gostergesi de
olabilir.

Bas agrilari, boyun ve sirt agrilari, miyofasyal agri,
fibromiyalji, pelvik agr1 ve karin agris1 gibi diger
kronik agr1 durumlariyla da iliskilidir.

Burning Mouth Sendrom (Yanan Agiz Sendromu )

Glossopyrosis, glossodynia, stomatopyrosis,
stomatodynia ve oral dizestezi gibi c¢esitli terimler,
bariz mukoza anormalliklerinin olmadigi durumlarda
oral mukozay1 etkileyen bir yanma hissinin sikayetini
tarif etmek i¢in kullanilmigtir.

Son yillarda, “yanan agiz sendromu” (BMS) terimi bu
durumda giderek daha fazla kullanilmaktadir.

BMS etiyolojisinde, hematinik eksiklik (B vitamini
kompleksi, demir veya folik asit), tan1 konmamis veya
kontrol altinda olmayan diyabet, kandida, hatali
protezler, kserostomi ve gida alerjisi dahil olmak
iizere bir¢cok faktor One siiriilmiis olsa da belirsizdir.
Cogunlukla kadinlari etkiler ancak nadiren erkeklerde
de gelisebilir.

Genellikle yasli bireyler etkilenir ve en sik 50-60
yaslar1 arasindadir.

Dilde yakan bir agr1 veya dudaklarda ve dis etlerinde
ya da agizda daha yaygin bir sicaklik hissi olarak tarif
edilir.

Primer ag1z yanmasi sendromu ¢ogunlukla depresyon
ve anksiyete bozuklugu ile iliskilidir.

Hasta genellikle kotii bir uyku diizenine sahiptir.
Sekonder agiz yanmasi sendromu bazi gidalara veya
dis sagligi triinlerine kars1 alerjilerle iligkili olabilir.
Cok miktarda asitli yiyecek veya igecekler
tiketmeyle, agiz kurulugu, seker hastaligi,
hipotiroidizm, gastroozofegal refli, ag1z
enfeksiyonlari,  beslenme  eksiklikleri,  asir
gargara/asindirict kullanimu ile iligkili olabilir.
Dudaklar ve dil en sik tutulsa da, herhangi bir bolge
etkilenebilir.

Oral muayenede mukoza normaldir.

Kronik dil travmalar1 genellikle lokalize yanmanin
onemli bir nedeni oldugundan, olasi travmatik
kenarlar i¢in disleri, dis restorasyonlarin1 veya
protezleri incelemek gerekir.

Hastalar tarafindan takilan total/parsiyal protezler
incelenmeli.

Parafonksiyonel aligkanligin varlhigi, dilin tarakh
lateral kenarlar1 olarak goriilebilir.

Diistik doz antidepresanlar tedaviye yardimci olabilir.
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6.BOLUM: Tiikiiriik Bezleri Anatomisi,Hastaliklarive
Radyolojisi

Agiz Dis ve Cene Radyolojisi
Subat 2025
Dr. Dt. Manolya flhanh
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Ogrenme hedefleri:
Tukurtik bezleri anatomisini incelemek

Tiikiiriik bezi hastaliklarini siralayabilmek ve temel
klinik o6zelliklerini kavramak, bu hastaliklarin

tanisinda hangi radyolojik yontemlere basvurulacagi
hakkinda bilgi sahibi olmak

Tiikiiriik bezi hastaliklarinin tedavisinde dis hekimligi
uygulamalarinda nasil  bir tedavi prosediirii
izlenecegini 6grenmek
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Tikiirigiin yapisi

Tiikiiriik, oral mukoza ve dislerin korunmasinda ¢ok
onemli rol oynayan biyolojik bir sivi olup baslica
gorevleri sunlardir;

Yutma, yara iyilesmesi, tat alma, tamponlama,
koruma ve lubrikasyon

Tiikiiriik igerigi; miisin, kalsiyum ve fosfataz, tiikiiriik
amilazi, tikiirik lipazi, lizozim, laktoferrin,
laktoperoksidaz, IgA, Salgi komponenti, defensinler,
histatinler, epidermal biiyiime faktorii, transform
biliytime faktorii-alfa, temel fibroblast biiylime faktorii
Tiikiiriik ile oral mukoza nemlendirilerek kaygan bir
ortam olusturulur.

Oral kavite miikoz membranla ortiilii olup tiikiiriik
salgilama major ve minor tiikiiriik bezleri araciligr ile
gerceklesir.

Tikiirik bezleri, giinde ortalama 1 litre tiikiirik
salgist tiretirler. Tukiirik pH’s1 6,4-7,4 arasindadir.

Tiikiirik bezleri, ilk defa 1913 yilinda radyolojik
olarak goriintiilenmistir.

Uygun goriintiileme yoOntemi, hastadan alinan
anamnez ve klinik muayene bulgulart birlikte
degerlendirildiginde varilan 6n tani dogrultusunda
secilmelidir.

Tiikiirik  bezlerinin  incelenmesinde  radyolojik
muayene, teshis ve tedavi planlamasi agisindan biiyiik
oneme sahiptir. Tukirik bezleri major ve mindr
bezler olmak tiizere ikiye ayrilir.

Major tiikiirtik bezleri salgilarini bir kanal araciligiyla
oral kaviteye bosaltir ve parotis, submandibular,
sublingual tiikiiriik bezleri ad1 altinda toplanir.

Ebner, bukkal, labial, lingual ve palatinal bezler,
mindr tiikiiriik bezleri olup mukoza altinda yer alirlar.
Salgilarin1 oral kaviteye direkt ya da kanalciklar
araciligiyla bosaltirlar.

Uyarilmamis  tikiiriigiin -~ %69’u  submandibular
bezden, %26’s1 parotis bezinden ve %5’1 ise
sublingual bezden salgilanir. Uyarilmus tiikiiriigiin ise
ticte ikisi parotis bezinden, iigte birinin biiylik kismi1
submandibular bezden salgilanir. Toplam uyarilmis
tikiirigin %7-8’1 ise mindr tlkiirik bezlerinden
salgilanmaktadir.

Major tiikiiriik bezleri normalde palpe edilemez.
Herhangi bir patoloji oldugunda palpe edilebilir.
Palpasyonda kitle ele geldiginde kitlenin hareketli ve
agrisinin olup olmamasi degerlendirilir.

Major tiikiiriik bezinde problemi olan hastalarda
genellikle sislik, enflamasyon, tiikiiriik bezinde
tikanma, ag1z kurulugu ve disfaji gibi sikayetler olur.

Tiikiiriik bezi patolojilerinde yaygin olarak ilk sirada
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tikiirik  bezi taglant  goriilmektedir.  Tikiiriik
bezlerinde patoloji gelismesi kompleks bir durum
olmakla birlikte daha ¢cok enflamasyon ya da neoplazi
olarak karsimiza ¢ikar.

PAROTIS BEZi

Parotis bezi, major tiikiirlik bezlerinin en biiyligli olup
ortalama 15-30 g agirligindadir.

Preaurikular bolgede ve mandibulanin arka yiizeyi
boyunca yer alan her parotis bezi, fasiyal sinir
tarafindan yiizeyel bir lob ve derin bir lob olarak
boliiniir.

Yiizeyel lob, masseter kasinin lateral yiizeyini kaplar.

Derin lob ise fasiyal sinire medial olarak konumlanip
temporal kemigin mastoid progesi ve mandibula
ramusu arasinda bulunur.

Cerrahi uygulama yaparken fasiyal sinir dikkate
alinarak daha titiz davranmak gerekmektedir.

Parotis bezi zigomatik arkin iist kismi ile smirhdir.
Asagida, parotis bezinin kuyrugu asagi dogru uzanir
ve SCM kasin anteromedial marjine dayanir. Parotis
bezinin bu kuyrugu SCM kasin tist sinirindan mastoid
ucuna dogru posterior olarak uzanir. Bezin posterior
lobu ise parafaringeal boslukta bulunur.

Salgisin1 Stenon kanali olarak da bilinen parotis
kanal1, ag1z boslugunun vestibiiliine serdz bir tiikiiriik
salgilar.

Stenon kanali yaklagik 5-7 cm uzunlugundadir.
Masseter kasin dis yiiziinden seyrederek kasin on
kenar1 hizasindan buksinator kasi deler.

7 no’lu dis hizasinda papilla ductus parotidea ile agiz
bosluguna acilir.

Parotis bezinin kan dolasimi karotid arter ve dallari
tarafindan saglanir.

Salgis1 yalnizca seroz tiptedir.

Manyetik rezonans goriintiileme ile en iyi sekilde
degerlendirilir.

Biiytik tiimor gelismesi durumunda yer degistirmeler
meydana gelebilecegi gibi fasiyal sinirde olusabilecek
bir basi ile fasiyal paralizi gelisme ihtimali de vardir.

SUBMANDIBULAR BEZ

Submandibular bez, fovea
submandibulariste mandibula angulusunun alt ve
on tarafinda lokalize olmustur.

Hem miik6z hem ser6z hiicrelere sahiptir.

Bezin ana bosaltim kanali Wharton kanalidir ve
yaklagik 4-5 cm uzunlugundadir.
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Alt kesici disin arkasinda agzin tabanindaki bir papilla
yoluyla lingual freniluma lateral olarak bosaltilir.

Submandibular bezde kanalin oral kaviteye acildigi
yerin dar olmasi, salgisinin miikoz icerige de sahip
olmasi, yiiksek oranda kalsiyum ig¢ermesi, kanalin
kavisli olmast ve yatay seyretmesinden dolayi tas
olusumu daha sik goriliir.

Bez, digastrik kasin anterior ve posterior karni ile
cene ve alt kenarmin alt siirlarinda olusan
submandibuler tiggen i¢inde yer alir.

Ayrica iiggenin i¢inde submandibuler lenf diigiimleri,
fasiyel arter ve ven, mylohyoid kas ve lingual,
hipoglossal ve mylohyoid sinirler bulunur.

Eksternal karotid arterin lingual ve fasiyal dallarindan
beslenir.

SUBLINGUAL BEZ

Sublingual bez, major tikiirik bezlerinin en
kiictigiidiir. Yaklasik 2-4 g agirliginda olup agiz
mukozasi ve mylohyoid kas arasinda genial kaslarin
dis tarafinda bulunur. One dogru seyrederek
sublingual aralikta yer alir.

Bezde tek bir bosaltim kanali yoktur. 8-20 arasinda
bosaltim kanal1 bulunur. Bu kiiciik kanallarin bazilari
Wharton kanali ile birleserek caruncula sublingualise,
bir kismu ise tek tek agiz bosluguna agilir. Sublingual
bezin kanallar1 Rivinus adini alir. En 6nde, en kalin ve
en biiyiikk olan kanalin ise 6zel bir adi1 vardir. Bu
kanala Bartholin kanali adi verilmektedir. Miikoz
salgt yaparak sublingual ve submental arterlerden
beslenirler.

MINOR TUKURUK BEZLERI

1-5 mm arasinda degisen yaklasik 600 ila 1000 minor
tiikiiriik bezi agiz boslugunu ve orofarenksi kaplar.

Bu bezlerin ¢ogu dudaklarda, dilde, bukkal mukozada
ve damakta bulunur ancak tonsillada, supraglottis ne
paranazal siniislerde de bulunabilirler.

Her bezin dogrudan agiz bosluguna salgilanan, serdz,
miikdz veya mikst tiikiiriik salgilayan tek bir kanali
vardir.

Postgangliyonik parasempatik innervasyon esas
olarak lingual sinirden kaynaklanir. Sfenopalatin
gangliondan c¢ikan palatin sinirler ise damakta
bulunan bezleri innerve eder.
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TUKURUK BEZi PATOLOJILERI

¢  Mukosel ® Sjogren sendromu
® Ranula ® Nekrotizan Sialometaplazi
® Tikiiriik kanal kisti ® Gelisimsel Tikiirik Bezi
o Sialothiazi Defekti (Stafne  Kemik
talothiazis Kavitesi)

o o .

Staladenitis ® Tikirik Bezi Aplazisi ve
® Cheilitis Glandularis Hipoplazisi

¢ Sialadenozis Tiikiirtik Bezi Hiperplazisi

® Tikirik Bezi Kistleri ve

Tlmorleri
Mukosel
® Mukosel, i¢gi mukus ve su ile dolu olan ve oral
kavitede siklikla karsimiza ¢ikan lezyonlardir.
[ J

Damagin 6n kisminda ve gingivada mindr tlikiiriik
bezleri bulunmadigindan bu bdlgeler hari¢ agizda
diger bolgelerde gortilebilir.

¢ En ¢ok alt dudak mukozasinda (%67-82) goriiliirler.
Ikinci en yaygin bolge agiz tabani, ardindan ventral
dil ve bukkal mukozadir.

® Lezyon genellikle travmaya sekonder olarak ortaya
cikar ancak spontan 6rnekler de olabilir

Mukosel ¢ap1 1-2 mm ile birkag cm arasinda
degisebilir.
Daha ¢ok ¢ocuk ve geng eriskinlerde gortiliir.

® Hasta, lezyonun boyut olarak zaman zaman
degistigini soyleyebilir. Yemek sirasinda, tiikiiriik
salgisinin artmastyla beraber bliylime meydana gelir.
Yuvarlak, oval veya kubbe seklindedir. 2 ¢esidi
vardir:

Mukus Ekstravazasyon Kisti: Bu tip daha yaygin
goriilmekle birlikte mindr tiikiiriik bezinin genellikle
bir travma sonucu yurtilip tlikriigiin  submukozal
dokulara s1izmasi ile meydana gelmektedir.

® Retansiyon Mukoseli: Kanalin tikanip tikrigiin kanal
icinde birikmesiyle meydana gelir. Renkleri de
ranulada oldugu gibi ylizeyde veya derinde olmasina
gore degiskenlik gosterir. Daha derinde ise normal
mukoza renginde, yiizeyde ise mavimsi bir renkte
goriiliirler. Teshis ve tedavi i¢cin radyolojik
incelemeye genellikle gerek olmamakla beraber
radyolojisinde BT ve MRG’den faydalanilir. MRG’de
homojen  ve smirlant  diizenli  bir  kitle
goriinimiindedir. BT’de ise homojen bir Kkitle
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seklinde, ¢evre dokulardan daha az yogunlukta bir
gorlintii  olusur. Tedavisi cerrahi olarak kistin
eksizyonudur.

Ranula

Latincedeki anlami kurbaga olan ranu kelimesinden
gelmektedir. Cilinkii goriintiisii, translusent mavi bir
renk olan kurbaga karnina benzemektedir.

Ranula, agi1z tabaninda meydana gelen mukoselin bir
cesididir. Lezyon yiizeyde ise translusent mavimsi
renkte, daha derinde ise mukoza rengindedir.

En sik ¢cocuklarda ve geng eriskinlerde goriilmektedir.

Etiyolojisinde, kanal blokaj1 ya da anevrizmasinin rol
oynadig1 distliniilmektedir. Agiz tabaninda agrisiz
aniden ortaya ¢ikan bir siskinlikle kendini gosterir.

Submandibular ya da sublingual bezden gelisirler.
Sublingual bezde olustugunda Bartholini kanalindaki
bir defekten dolay1, submandibular bezde ise Wharton
kanalindaki  bir defekten kaynaklandigr ileri
striilmektedir.

Baz1 hastalar periyodik riiptiir ve lezyonun
niiksettigini bildirirler.

Boyutlar1 sabah saatlerinde daha kiiciiktlir. Aclik
hissiyle beraber tiikiiriik salgisinin artmasia bagh
olarak biiylime gosterir.

Birkag farkli tedavi yontemi kullanilmakla birlikte en
yaygin yaklagim sublingual tiikiiriik bezinin cerrahi
olarak ¢ikarilmasidir.

Ranula tanisinin konmasinda kullanilan radyolojik
yontemler; MRG, BT, siaolografi, ultrasonografi
olmakla birlikte konvansiyonel yontemlerden de
faydanilir. Ince igne aspirasyon biyopsisi de tani
koymada kullanilan yardimci bir yontemdir.

BT’de homojen, sinirlar1 belirgin oval bir Kkitle
halinde izlenir. MRG’de ise T1 agirlikli goriintiide
diisiik sinyal yogunlugunda, T2 agirlikli goriintiide ise
yiiksek sinyal yogunlugunda bir goriintii elde edilir.
Tiikiiriikk Kanal Kisti

Mukoselin aksine tiikiiriik kanal kisti, epitel ile kapl
gercek bir kistik lezyondur.

Gelisimsel ve duktal tikanikliga bagl sekonder olarak
olusabilir.

Hem major hem de mindr tiikiiriik bezlerinden
kaynaklanabilir.

Biiyiik tlikiiriik bezi kistleri en sik parotis bezinde
goriilmekte olup yavas biiyliyen agrisiz sisliklerdir.
Kiiciik bez ornekleri en sik agiz tabaninda, bukkal
miukozada ve dudaklarda goriiliir.

Genellikle orta yash ve eriskinlerde gortiliir.
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Kiiciik bezlerin tiikiiriik kanal kisti konservatif cerrahi
eksizyon ile tedavi edilir. Biiylik bezlerde tedavi,
bezin kismen veya tamamen ¢ikarilmasini i¢erebilir.

Niiks nadirdir.

Sialolithiazis (Tiikiiriik Bezi Taslar)

Tiikiirtik kanal sisteminde kalsifikasyon olusumu
sialothiazis olarak bilinir. Bu Kkalsifikasyonlarin,
miisin, epitel hc’leri bakteriler veya yabanci maddeler
gibi maddelerin etrafindaki kalsiyum tuzlarmin
birikmesinden kaynaklandig: diisiiniilmektedir.

Etiyolojisi tam olarak bilinmemektedir. Tukiirtik
akisinin azalmasi veya sekresyonlarinin durgunlugu
sialolith olusumuna katkida bulunabilir. Elektrolit
konsantrasyonu ya da metabolik konsantrasyonlarda
bozukluklar, tiikiirlik salgisinda azalma ve viskoz bir
yapiya donilismesi gibi nedenlerin tiikiiriikk bezi tasi
olusumuna sebep oldugu belirtilmistir.

Tikiirik bezi taslari, major ve mindr tiikiirik
bezlerinden ya da bu bezlerin kanallarindan
gelismektedirler.

Gut hastalig1 ise tlikiiriik bezi tasina sebep olan bir
sistemik hastaliktir.

Vakalarin %72-95 oraninda submandibular bezde
meydana gelmekte olup boyutlar1 siklikla birkag
mm’den birka¢ cm’ye kadar degisebilmektedir.

Submandibular bezde kanalin agiza a¢ildig1 yerin dar
olmasi, salgisinin miik6z olmasi, yiiksek oranda
kalsiyum ve fosfat tuzlart icermesi, kanalin uzun ve
diizensiz bir yapida olmasi, diisik oranda
karbondioksit igermesi, miisin oraninin fazla olmasi
nedeniyle tas olusumu daha sik goriiliir.

Taglar %30  oraninda ~ Wharton  kanalinin
proksimalinde bulunurlar, genellikle oval
sekillidirler.

Erkeklerde, gen¢ ve orta yas grubunda daha sik
goriiliirler. Mindr tiikiiriik bezlerinde de meydana
gelebilmektedirler (%47 st dudak,

%35 bukkal mukoza, %10 alt dudak)

Tiikiiriik bezi tasi bulundugu durumlarda genellikle
yemek yeme sirasinda, tiikiiriik akisi artigina da baglh
olarak sisme ve agri meydana geldigi gibi bazi
durumlarda da asemptomatik olabilirler.

Tas, bosaltim kanalinin terminal kisminin yakininda
bulunuyorsa sert bir kitle palpe edilebilir.

Biiyiik bezlerin kiigiik taslar1 bazen hafif bir masaj ile
tilkiirtik akisin1 uyararak tagin gecisini kolaylagtirmak
icin sialogoglarin kullanim ike tedavi edilebilir. Daha
biiyiik lezyonlar sialoendoskopi ile ¢ikarilma veya
sialoendoskopi ve cerrahi ile bazi durumlarda ESWL
ile tedavi edilebilir.
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Bez oOnemli enflamatuvar hasar aldiysa bezin
cikarilmasi gerekebilir.

Kiiciik bez sialolithleri bezle birlikte tasin basit
eksizyonu ile tedavi edilir.

Panoramik filmlerde, kalsifikasyon alt ¢ene {izerine
siperpoze sekilde goriinebilir, bu sebeple intraosseoz
bir lezyon ile karistirilabilir.

Okluzal radyografi, periapikal radyografi, MRG, BT-
KIBT, ultrasonografi, siyalografi. Tiikiirik bezi
taglari, yeteri kadar kalsifiye olmadiklarinda
radyolusent  goziikiirler.

Bu durumda, duktal dilatasyon saptandiginda
sialadenit varligindan siiphelenilmelidir.

Yeteri kadar kalsifikasyon yoksa sialografi veya
MRG radyolusent goriinen tiikiiriik taglarin1 gormede
yardimet bir tekniktir. KIBT da ise diizensiz sekilli
radyoopak bir kitle goriiniimii vardir.

Ultrasonda ise hiperekoik bir odak ya da c¢izgi
seklinde  gorilirler. USG’de taslar, akustik
golgelenmesi kuvvetli hiperekojen olusumlar olarak
goriiliirler. Tas varliginda, kanallarda genisleme ve
parankimal enflamatuar degisimler meydana gelmis
olabilir.

Sialadenit (tiikiiriik bezlerinin iltihab1) ¢esitli
durumlarda ortaya ¢ikabilir.

Akut sialadenit hem bakteriyel enfeksiyonlardan
(tikitirtik akisinin azalmasima bagli olarak sekonder
bakterilerin retrograd yayilimi), hem de viral
enfeksiyonlardan (6rnegin kabakulak,
sitomegalovirus) kaynaklanabilir.

Bakteriyel enfeksiyonlar, kanalin obstriiksiyonu ya da
tikiiriik akiginin azalmasiyla meydana gelir. Daha ¢ok
2-6 yaslarda tek tarafli sislik ile karsimiza c¢ikarlar.
Bakteriyel enfeksiyona neden olan bakteriler en ¢ok
Staphylococcus aureus ve Streptecoccus viridans’tir.
En ¢ok karsilasilan viral enfeksiyon ise kabakulaktir.
Subakut nekrotizan sialadenit ise geng¢ eriskinlerin
mindr tiikiiriik bezlerinde meydana gelir.

Genellikle unilateraldir ancak bilateral de olabilir.

Etiyolojisinde antihistaminikler, ditiretikler, kotii oral
hijyen, dehidratasyon, malnutrisyon ve cerrahi
miidahaleler rol oynayabilir.

Klinik belirtileri sislik, hassasiyet ve agri olmakla
birlikte trismus, diisiik derecede ates ve servikal
lenfadenopati de semptomlara eslik edebilir. Deri
yiizeyinde ise kirmizilik ve 1s1 artis1 vardir. Erken
sathalarda, parotis bezine masaj yapildiginda Stenon
kanalindan piiy cikist gozlenebilir. Etkilenen bezde
sisme goriiliir.

Daha ¢ok parotis bezini etkilemekle birlikte zaman
zaman submandibular bezi de etkilerler.
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Parotis etkilendiginde kanal agzindan pily ¢ikisi
saptanabilir. Eger enfeksiyon tedavi edilmezse beze
penetre  olarak ¢evre  dokulara  yayilabilir.
Enfeksiyonun, bezin derin bdlgelerine yayilimina
neden olabilecegi i¢in akut enfeksiyonlarda sialografi
Onerilmez.

Agrili bir nodiil ve eritematéz bir mukoza seklinde
gozlenir. Ultrasonda tiikiiriik bezi genislemis ve
hipoekoik bir sekilde goriiniir. Bilgisayarl
tomografide tikali olan ve sisen bezin sinirlarin
gorebiliriz. BT ve MRG’de kontrast artis1 ve yag
yogunlugunda azalma gézlemlenir.

Cheilitis Glandularis

Kiiciik tiikiiriik bezlerinin nadir goriilen enflamatuvar
bir hastaligidir.

Aktinik hasar (kronik giines hasari) en Onemli
etyolojik faktdor olarak diigliniilse de nedeni
belirsizdir.

En sik orta ve ileri yas erkeklerde.

Vakalarin  ¢ogu alt dudak vermilioununda
gorilmiistiir.

Glandiiler dokunun iltihaplanmasi ve hipertrofisi,
kiiciik  tiiklirik bezi  kanallarmin  deliklerinin
genislemesi ile alt dudagin sismesi ve eversiyonu ile
sonuclanir.

Vermilionektomi ile tedavi.

Sialadenozis

Sialadenozis altta yatan sistemik bir bozukluga
sekonder tiikiiriik  bezlerinin  hipertrofisi ile
karakterize, inflamatuvar olmayan bir siirectir.

Diabetes mellitus, alkolizm, bulimia ve malniitrisyon
en sik iligkili durumlar arasinda

Daha ¢ok parotis bezinde agrili/agrisiz sislik seklinde.
Sislik, preaurikular bolgede daha fazla olmasina
ragmen retromandibular bolge de etkilenebilir.

Bilateral/unilateral olabilir.

Glandiiler hipertrofi olmasina ragmen hastalar
tikiirik akisinda azalmadan sikayet edebilir.
Submandibular bezi de etkilemekle birlikte sublingual
bezde goriilme olasilig1 nadirdir.

Kesin olmamakla birlikte kanal dilatasyonu
sonucunda meydana geldigi diistintilmektedir.

Sialografide yapraksiz aga¢ seklinde bir goriintii elde
edilir. Parotis bezi biiyiimiis, kanallar ise normal
goriiniimde olurlar. MRG ve BT de de yine biiylimiis
bir parotis bezi yogunluk farki olmaksizin karsimiza
cikar.

Tedavisinde, altta yatan nedeni Oncelikle kontrol
altma almak gerekir. Hafif vakalar tedavi
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gerektirmezken, hipertrofi derecesi kozmetik bir
endise yaratirsa kismi parotidektomi yapilabilir.

Pilokarpin, bulimia hastalarinda hipertrofiyi azaltmak
icin kullanilir.

Konservatif tedavi yaklagiminda ise lokal masaj ve
stv1 alimint arttirmak sayilabilir.
Sjogren Sendromu

Agiz, goz ve diger mukoz zarlarda kuruluk ile
karakterize, kronik, sebebi bilinmeyen, otoimmiin,
sistemik inflamatuar bir hastaliktir.

Primer ve sekonder olmak iizere iki formu vardir.
Primer sjogren sendromunda bagka herhangi bir
otoimmiin  bozukluk olmadan sadece sicca
sendromunu ifade eder. Sekonder sjégren sendromu,
hastalik bagka bir otoimmiin hastalii olanlarda
gelistiginde kullanilir (RA, SLE..)

Agiz kurulugu yutma gii¢liigiine, dil papillalarinin
atrofisine, tat alma duyusunun degigsmesine ve protez
kullaniminda zorluga neden olabilir.

Kandidiyazise duyarlilik gelisebilir.

Primer Sjogrenli hastalarin % 60’inda parotislerde
unilateral veya bilateral olarak sisme goze ¢arpar.

Bez genelde agrisiz ve lastik kivamindadir,

Sialolith ve parotis enfeksiyonu olusma riski artar
Nekrotizan Sialometaplazi

Nekrotizan sialometaplazi, tiikiiriik bezi dokusunda
yikima neden olan enflamatuvar bir siirectir.

Etiyolojisi belirsiz olup lokal travma da dahil olmak
iizere dental enjeksiyonlar, {ist solunum yolu
enfeksiyonlari, alkol, sigara, daha 6nceden gegirilmis
cerrahi miidahaleler gibi olas1 faktorler nedenler
arasinda sayilabilir.

En sik posterior damagin mindr tiikiiriik bezleri (
%75) etkilenir.

Palatal vakalarin tigte ikisi tek taraflidir, geri kalam
orta hatta ve bilateraldir.

Ik olarak sislikle kendini gdsterir. Bunu 2-3 hafta
sonra yiizeyel mukozal dokunun nekrozu izler.

Ulser boyutu 1-5 cm arasinda olabilir.

Hizli ilerlemesi ve {ilsere goriinlimii nedeniyle
maliniteye benzer goriintli verdigi i¢in klinik olarak
endise uyandirir.

Prognozu iyidir, cogu durumda insizyonel biyopsiyi
takiben 4-6 hafta i¢inde kendiliginden iyilesir.
Tiikiiriik Bezi Aplazisi ve Hipoplazisi

Ozellikle aplazide, submandibular fossa yag dokusu,
kan damarlar1 ve lenfatik dokuyla dolu olabilir.

Hipoplazi ender goriilmekle beraber daha ¢ok
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Melkersson-Rosenthal ~ sendromu  ile  birlikte
gorilebilir. Daha ¢ok gelisimsel olmakla birlikte bazi
anomalilerle birlikte de ortaya c¢ikabilmektedir.
Bunlar; ektodermal displazi, hemifasiyal mikrosomia,
Treacher-Collins  sendromu, temporomandibular
eklemin konjenital malformasyonlar1 ve Lacrimo-
Auriculo-Dento-Digital ~ sendromudur  (LADD).
Tikiirik bezi taslariyla beraber hipoplazi goriilen
olgular da bulunmustur.

Unilateral veya bilateral olarak meydana gelebilir.

Erkeklerde kadinlara oranla 2 kat daha fazla
goriilmektedir.

Klinik  belirtileri  dis  c¢lriikleri, disfaji  ve
kserostomidir. Ayrica fissiirlii dil, kuru dudaklar, agiz
yanmasi, tat alma bozukluklar1 ve erozyon da eslik
edebilir.

BT’de bazen unilateral olarak tiikiirik bezinin
yoklugu ya da daha kiiglik bir tiikiirik bezi olarak
karsimiza c¢ikar. Kars1 taraftaki tiikiiriik beziyle
karsilagtirma yapmak gerekir. BT den baska MRG,
ultrason ya da sintigrafiden de yararlanilabilir.

Tedavisinde tiikiiriik akisini arttirmak amaciyla
pilokarpin kullanmak, sekersiz sakiz ¢ignemek ve
floridli dis macunlar1 kullanmak etkili olabilecek
uygulamalar arasindadir.

Tiikiiriik Bezi Hiperplazisi

Tikiirik bezi  hiperplazisi, tiikliriik  bezinin
boyutundaki artigla karakterizedir.

Asiner adenomatoid hiperplazi ve duktal adenomatoid
hiperplazi olmak tizere iki formu bulunur.

Asiner adenomatoid hiperplazi daha ¢ok orta yaslarda
meydana gelmekle beraber cinsiyet ayrimi yoktur,
genellikle minor tiikiiriik bezlerinde sert ve yumusak
damakta agrisiz ve sapsiz bir kitle seklinde meydana
gelir.

Duktal adenomatoid hiperplazi, erkeklerde kadinlara
oranla 3 kat daha fazla goriiliir. Daha ¢ok 6. dekatta
olusur. Asiner adenomatoid hiperplaziye gore daha
seyrek goriiliir, major tlikiiriik bezlerinde daha fazla
olusur.

Tiikiirtik bezi hiperplazilerinin meydana gelis nedeni
genel olarak, endokrin bozukluklar, menopoz, gut
hastaligi, diabet, Sjogren sendromu, Herfort
sendromu, hepatit ve benign lenfoepitelyal
bozukluklar sayilabilir.

Tedavisinde, eksizyon uygulanmakta olup rekiirrens
gostermezler.

Goriintillenmesinde daha c¢ok BT’den yararlanilir.
Minoér tiikiiriik bezi timdrlerinden ayirt etmek zor
olup yalnizca histolojik olarak ayirimi yapilir.
Pleomorfik Adenoma

Tiikiiriik bezi kokenli en yaygin ve benign mikst bir
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timordur.

Parotis timorlerinin %50-%77’sini, submandibuler
timorlerin  %53-%72’sini ve minor tikirik bezi
tiimorlerinin ise %33-%41’ini igerir.

30-60 yaslar1 arasinda en yiiksek prevalansa sahip
genis bir yas araliina sahip.
Olgularin yaklasik %60°1 kadinlarda goriiliir.

Pleomorfik adenom tipik olarak sert, agrisiz bir kitle
olarak ortaya ¢ikan yavas biiyliyen bir neoplazmdir.

Kulagin 6niinde veya altinda sislige neden olur.
Timor yavas biiyiir ancak sinirsiz bir biiyiime
egilimine sahiptir.

Tedavisi cerrahi eksizyondur.

Kapsiille ¢evrili bir tiimoér olmasina ragmen bu kapsiil
gercek bir kapsiil olmadigi i¢in ¢evre dokulara
infiltrasyon  gosterebilir. Bu nedenle parotis
tiimdriiniin konservatif ~ rezeksiyonu veya

eniikleasyonu sirasinda tiimére ait he’ler cerrahi alan
disinda kalabilecegi i¢in niiks goriilebilir.

Warthin tiimorii

En sik parotis bezinde bilateral goriilen ikinci
neoplazm olup parotis tiimorlerinin %5-%22’sini
olusturur. Submandibular bez tiimoérlerinin sadece
%0.6-%1.3’1inti igerir ve mindr tiikiiriik bezlerinde ise
nadirdir.

Sigara ile giiglii bir iligki gosterir; sigara i¢enlerde,
icmeyenlere gore 8 kat daha fazla goriliir.

Yasamin altinc1 ve yedinci dekatlarinda en yiiksek
prevalansa sahiptir.

Lezyon yavas biiyliyen agrisiz bir kitle seklindedir.

Genellikle cerrahi eksizyon ile tedavi edilen benign
timorlerdir. Bununla beraber klinisyenler tanisal
goriintiileme ve ince igne aspirasyon biyopsisi ile
giivenilir tan1 koyabiliorsa cerrahi yerine klinik takip
de onermektedirler.

Ameliyattan sonra %2-%6 niiks oran1 bildirilmistir.
TUKURUK BEZi PATOLOJILERINDE TANI
YONTEMLERI

Periapikal, =~ Postero-Anterior ~ ve  Panoramik
Radyografiler

Okliizal Radyografiler

Sialografi

Ultrasonografi

Manyetik Rezonans Goriintiileme
Bilgisayarli Tomografi

Radyoniiklid Goriintiileme (Sintigrafi)
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Ince igne Aspirasyon Biyopsisi (IIAB)
Periapikal, Postero-Anterior ve Panoramik
Radyografiler

Tiikiiriik bezi taglarimi goriintiilemek i¢in panoramik,
periapikal ve aym zamanda postero-anterior
radyografilerden de faydalanilabilir. Periapikal
radyografi, list molar bélgeye yakin olacak sekilde
vestibiil tarafa yerlestirilip merkezi 151 10° aciyla
gonderilir.

Parotis bezinde ve submandibular bezde tiikiiriik bezi
taglar1 yeteri kadar kalsifikasyon gostermedikleri
zaman periapikal radyografilerde goriilmezler. Ayrica
parotis bezi etrafinda yer alan masseter ve buksinator
kaslarindan dolayr submandibular beze kiyasla
goriintii elde etmek daha zor hale gelebilir.

Panoramik ve postero-anterior radyografilerde
ozellikle submandibular kanaldan kaynakli tiikiiriik
bezi taglari, mandibulanin alt sinirinda yuvarlak veya
oval sekilli radyoopak bir kitle halinde goriiliirler.
Panoramik radyografilerde goriintii olusmasi igin
tasin bliylik ve i1yi kalsifiye olmast gerekmektedir,
aksi takdirde goriintii olusmaz. Parotis bezinin kanali
daha seyrek kalsifiye olurken submandibular bezin
kanal1 daha sik kalsifiye olur.

Panoramik radyografilerde tas bazen mandibulaya
sliperpoze olabilir. Boéyle durumlarda, fokal
osteosklerotik lezyonla karisabilir. Parotis bezindeki
taglarin yan1 sira kalsifiye lenf bezleri, tlimor
kalsifikasyonlar1 ve flebolit gibi olusumlar da
panoramik  radyografide  goriintii  verebilir.
Posteroanterior radyografiler parotis bezindeki kiicilik
tiktirtik bezi taglarii da gosterir.

Okliizal Radyografiler

Parotis bezindeki bir tas1 goriintiilemek i¢in okliizal
radyografideki kabarik nokta bukkal tarafa bakacak
sekilde agiz i¢ine ve etkilenen tarafa yerlestirilir.
Merkezi X 151n1, filme dogru 65° agiyla zigomatik
arka teget olacak bigimde gonderilir.

Submandibular bezde goriintii alimirken okliizal
radyografiler, agiz tabanina ve kanalin uzun eksenine
paralel bir sekilde agiz igerisine yerlestirilir. Daha
sonra merkezi 1s1n, film diizlemine dik ve asagidan
yukariya dogru gonderilir.

Okliizal  radyografiler, daha  once  alinan
radyografilerde karsilagilan radyoopak imajin yerini
tayin edebilmek tizere tikiirik bezi tas1 ya da
mandibula icerisinde herhangi bir kitlenin varligini
gbstermeye yardimci olur.

Bazi durumlarda kanaldaki tiikiiriik tagini gostermede
yetersiz kalabilirler. Genial tiiberkiillerin normalden
daha genis oldugu durumlarda olusan siiperpozisyon
ornek verilebilir.

Sialografi
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Sialografi, ilk olarak 1902’de tanitilmistir.

Tikiirik bezi goriintiilemesinde kullanilan  ilk
geleneksel yontemdir. Ozellikle kronik enflamatuar
hastaliklarda, tiikiiriik bezi taslarmin tan1 ve
tedavisinde, otoimmiin hastaliklarda kullanilan bir
radyografi teknigidir. BT ve MRG’deki gelismelerle
birlikte giinlimiizde artik kullanilmamaktadir.

Pratikte artik Onemi kalmamakla beraber major
tiikklirik bezlerinin kanallarin1 incelemek i¢in kanal
icine radyoopak bir maddenin enjekte edilmesiyle
uygulanan  bir  yontemdir. Kontrast madde
enjeksiyonu i¢in Ozel sialografi igne/kaniilleri
kullanilir. Kantiller yardimiyla kontrast madde kanala
verilir. Kontrast madde, hasta agr1 hissedinceye kadar
yaklasik olarak 0,2 ile 1,5 ml arasinda enjekte edilerek
radyografi alinir. Radyografiler kontrast madde
verilmeden oOnce, kontrast madde verildiginde ve
kaniil c¢ikartildiktan sonra alinir. Normal bir
sialografide, yapraklar1 olmayan aga¢ dallar1 seklinde
goriintlii meydana gelir.

Kontrast maddeler, yagda eriyenler ve suda eriyenler
olmak iizere iki gesittir. Yagda eriyenler daha yogun
olduklar1 icin radyografide daha radyoopak bir
goriintii verirler. Bu 6zellikleri ile daha yiiksek bir
goriintii kalitesi elde edilebilmesine ragmen daha geg
rezorbe olmalari ve enfeksiyon riskini arttirdiklari
icin tercih edilmemektedirler. Submandibular bezde
kanala girmek parotis bezine gore daha zordur.

Sublingual kanallarin ¢ok fazla sayida ve kiiglik
olmasindan dolayr bu teknigin kullanilmasi zor
olabilmektedir.

Sialografi teknigi daha basit olmasi nedeniyle
manyetik  rezonans  goriintiilemeden,  yiiksek
cozlinlirliikte goriintli elde edilebilmesinin yan1 sira
daha az radyasyon kullanilmasi nedeniyle de
bilgisayarl1 tomografiden daha avantajlidir. Ancak
uygulamasi zor, agrili bir teknik olmasi ve islem
sonrasinda enfeksiyon goriilmesi gibi dezavatajlari
olan bir teknik oldugu i¢in giinlimiizde tercih
edilmemektedir.

Kontrast maddeye kars1 alerjisi olanlarda bu yontem
uygulanmaz. Ayrica tas duktal orifise yakinsa
sialografi teknigiyle tasin daha derine itilme ihtimali
oldugu i¢in kullanilmamalidir.

Ultrasonografi

Parotis bezinin yalnizca mandibula ramusu arkasinda
kalan kiiclik bir kismi ultrason ile goriintii vermez.
Submandibular  tiikiirik  bezinin ise tamamu
goriintiilenebilir. Her iki tlikiirlik bezi de homojen
olarak izlenir ve hiperekojeniteye sahiptir. Bazen
parotisteki ekojenite, submandibular beze gore bir
miktar daha fazla goriilebilir.

Ultrasonografik inceleme ile bezin igerisindeki ve
cevre dokulardaki kan damarlar1 incelenebilir.
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Saglikli  tiikiirik bezinde ultrasonda  tiikiiriik
kanallar1 segilemez.

Ultrasonografi, hem benign hem de malign lezyonlari
degerlendirmek i¢in tercih edilmektedir. Ultrasonda
benign lezyonlar genellikle yuvarlak veya oval sekilli,
sinirlart diizenli, hipoekoik, homojen bir yapiya
sahiptir. Malign lezyonlar ise sinirlar1 diizensiz
sekilli, internal nekroz ve kistik alanlar ile birlikte
heterojen yapida goriiliirler. Ayrica kistik lezyonlarin
solid kitlelerden ayirt edilmesinde kullanilirlar. Ayni
zamanda tiikiiriik bezi tiimorlerinde tiimoriin yerini,
seklini, siirlarini ve yapisini belirlemede 6nemli bir
yere sahiptirler.

Fasiyal sinirin yeri ultrasonografide kesin olarak
belirlenememekle birlikte pozisyonu hakkinda fikir
sahibi olunabilir. Ayni sekilde Stenon kanali da
ultrason ile ayirt edilemez.

Mandibulanin goriintiiyli engellemesi nedeniyle derin
lob tiimorlerini  gdstermede ultrason yetersiz
kalmaktadir. Apseler ise smirlari tam olarak belli
olmayan hipoekoik veya anekoik goriintii olarak
karsimiza ¢ikarlar.

Ultrason incelemesi esnasinda hastaya limon
yedirilerek tiikiirik salgisinin  artmasi saglanir.
Boylece daha net goriintiiler elde edilip duktus
genislemesi daha iyi goriilebilirler.

Manyetik Rezonans Goriintiileme

Manyetik Rezonans Goriintiileme (MRG), yumusak
doku kontrast ¢oziiniirliigliniin daha iyi olmasi ile
bilgisayarli tomografiye gore kas ve tiimor arasindaki
ayirimi daha iyl yapmasi ve iyonize radyasyon
kullanilmamas1 gibi avantajlarindan dolay1 tercih
edilmektedir.

MRG’de T1 ve T2 agirlikli goriintiiler kullanilir. Bu
goriintiilerin kullanim amaci, patolojinin taninmasi ve
dokularin sinyal 6zelliklerinin belirlenmesidir.

T1 agirhkli MRG’de tiikiirlik bezi; cevresindeki
kaslara gore izo-hiperintens, yag dokusuna gore
hipointens goriliir. T2 agirlikli incelemelerde diisiik-
orta intensitededir. Parotis bezi, submandibular beze
oranla daha fazla intensite gosterir. Fasiyal siniri,
retromandibular veni ve karotid arteri de MRG’de
gérmek miimkiin olmaktadir.

Yas ilerledikge parotis bezinde T1 agirlikli goriintiide,
sinyal intensitesi artarken submandibular ve
sublingual  bezde  herhangi  bir  degisiklik
olmamaktadir. Submandibular bez parotis bezi ile
karsilastirildiginda T1 agirlikli sekansta daha diisiik,
T2 agirhikli sekansta ise daha yiiksek sinyal
ozelliginde bir goriintii olarak karsimiza ¢ikmaktadir.
Submandibular bez ise T1 agirhikli goriintiide
cevresindeki yag dokuya gore daha yiiksek
yogunlukta, kas dokusuna gore ise daha diisiik
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yogunlukta goriintiilenmektedir.

T2 agirlikli ve kontrastli T1 incelemelerde yag
baskilamali  incelemeler  yapilmalidir.  Parotis
lezyonlari, T1 agirlikli goriintiilerde hiperintens
goziiktiikleri icin  daha 1iyi gOrlintii  verirler.
Bilgisayarli tomografi 06zellikle malinite siiphesi
varsa, lezyon 3 cm’den biiylikse ve tiikiiriik bezlerinin
derin loblarina yerlesim gostermigse tercih edilir. Bu
durumlarda, ultrason yetersiz kalabilmektedir.

Fasiyal sinirin yerini gorebilmemizde de ultrason
yetersiz kalmaktayken MRG ile fasiyal sinirin yeri
tiimor nedeniyle yer degistirmis olsa da %90 oraninda
tespit etmek miimkiindiir. Yiiksek ¢oziiniirliikli T1 ve
T2 agirlikli sekanslarda oOzellikle oblik reformat
gorlintiilerde, hipointens lineer yapilar olarak ayirt
edilebilir. tikiirik bezi kanali ve fasiyal sinir
karisabilir.

Genellikle T2 agirlikli goriintiilerde benign lezyonlar
hiperintens, malign lezyonlar ise hipointens goriintii
verirler. Gorlintiileme zamaninin uzun olmasi, pahali
bir uygulama olmasi, uygulamasinin zaman almasi ve
her merkezde bulunmamasi gibi bazi dezavantajlari
da vardir. Kalp pili kullanan, obezitesi olan ve
klostrofobisi olan hastalarda da kontrendikedir.

MR-Sialografi (MR-SI)’de ise kontrast madde
enjeksiyonu yapilmaksizin sialografik inceleme
yapabilmek  miimkiin olup akut sialadenit
durumlarinda kullanilir. Non- invaziv ve agrisiz bir
yontemdir. MR-SI, iyonizan  radyasyonun
kullanilamayacag1 vakalarda kullamlir. MR-Si’nin
dezavantajlar1 da konvansiyonel MRG ile aynidir.
Bilgisayarh Tomografi

Bilgisayarli tomografi; tiikiiriik bezlerindeki yumusak
ve sert dokulari ayirt etmekle birlikte yumusak
dokudaki en wufak dansite farkliliklarin1 bile
goriintiilemeyi saglar.

Parotis bezinin yaga, submandibular bezin ise kasa
yakin dansitesi vardir. Parotis bezi kas dokusunda
daha diisiik yogunlukta oldugu icin ¢evresindeki yag
dokusuna goére daha radyoopak, kas dokusuna gore ise
daha radyolusent bir goriintii verir.

Fasiyal sinir ve normal yapidaki stenon kanali BT de
goriinti ~ vermezken  karotid  arterini = ve
retromandibular veni ayirt etmemiz miimkiindiir.
Submandibular bez ise parotis bezine goére BT’ de
daha homojen bir goriintii olusturur.

Timorler  tiikiirik  bezinden  daha  yiiksek
yogunluktadir, kontrast madde verilerek bu yogunluk
farkliklar1 daha net bir sekilde gériiliir. Ornegin;
parotis bezi yliksek oranda yag dokusu icerdigi i¢in
kontrast madde verilerek minimum yogunluk farklari
da goriilebilir. Kontrastli BT 6zellikle apse olusumu
gibi akut durumlarda istenen bir yontemdir.

Kortikal kemikte bir erozyon oldugunda, MRG’ye
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gore BT daha ¢ok tercih edilir.

Submandibular ve sublingual bezler ise ¢evresindeki
dokulara gore esit yogunlukta olup sekil ve yerlesim
yerine gore ayirt edilebilirler.

BT, MRG ile karsilagtirildiginda uygulamasi daha
kolay, ucuz ve hizli bir yontem olmasina ragmen
iyonize radyasyon kullanilmasi ve yiliksek dozda
radyasyona sebep olmasindan dolayr kullanimi
kisithdir.

Radyoniiklid Gortintiileme (Sintigrafi)

Radyoniiklid goriintiilemede en yaygin olarak
kullanilan izotop, Teknesyum-99m olup tiikiiriik bezi
patolojilerini teshis etmede O6nemli bir role sahiptir.
Teknesyum- 99m, tiikiirik bezlerine konsantre
sekilde tutunur. Ilk giin %30 oraninda gastrointestinal
ve renal olarak atilim1 gerceklesir.

Intravendz  olarak  Teknesyum-99m  verilerek
incelenecek organ veya dokudaki dagilimi saptanir.
Bu islem, yaklasik olarak 30 ile 60 dakika arasinda
stirmektedir. tlikiiriik bezinin yerini, biiyiikligilinii ve
morfolojisini belirlemede 6nemli bir role sahiptir.
Fakat benign ve malign tlimoérlerin ayirt edilmesi bu
yontemle yapilamaz.

Lezyonlara ve kullanilan radyontiklid tipine gore
tutulum miktarlar1 degiskenlik gosterebilir.

Cift tarafli parotis ve submandibular bezin goriintiileri
elde edilir.

Teknesyum 99m haricinde, Galyum-67, Selenyum-75
ve Iyot-131 de kullanilmaktadir.

Basit, non-invaziv ve giivenli bir yontemdir.

Ozellikle agiz kuruluguna sahip hastalarda, tiikiiriik
fonksiyonunun degerlendirilmesini saglar. Ayrica
tikiirik  bezlerinde akut enflamasyonu olan,
sialografinin kontrendike oldugu iyot alerjisi olan
hastalarda ve kanal agizlariin lokalize edilemedigi
durumlarda kullanilan bir tekniktir.

Invaziv bir yontem olmasa da travmatik bir uygulama
olmast1 ve aym zamanda duktal sistemi
gorlintiilleyememesi sebebiyle giliniimiizde ¢ok fazla
kullanilmamaktadir.

Ince igne Aspirasyon Biyopsisi (IIAB)

IIAB, tiikiirik bezi hastaliklarinin tanisinda ve
preoperatif degerlendirmede ilk olarak 1953°te
Stockholm’de kullanilmistir. Genellikle patolojik
yapiy1 dogrulamak ve kitlenin malign ya da benign
oldugunu belirlemek amaciyla kullanilarak gereksiz
cerrahi islemler 6nlenmis olur.

Ultrason ile birlikte yapilan ince igne aspirasyon
biyopsisi ile benign oldugu saptanan ya da parotisin
yiizeyel lobunda yerlesen tiimorlerde baska radyolojik
incelemeye gerek duyulmaz. Fakat sonu¢ malign
olarak saptanirsa ileri goriintiileme yontemlerinden
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BT ve MRG’den yararlanilir.

Islemin minimal invaziv olmasi ve anestezi
gerektirmemesi gibi avantajlar1  bulunmaktadir.
Heniiz  bilinen  bir  kontrendikasyonu  ise
bulunmamaktadir.

7.BOLUM: Romatolojik HastahklarveDis Hekimi
Yaklasimi
Dr. Dt. Manolya ilhanh
Agiz Dis ve Cene Radyolojisi
Ekim, 2024
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Ogrenim Kazanmmlan

Romatizmal hastaliklarin temel tam ve teshis
yontemlerini 6grenme

Romatizmal hastaliklarin yaygin goriilen klinik
belirtilerini ve semptomlarini tanima ve bu belirtilerin
dis hekimligi pratiginde nasil tespit edilecegini
kavrama

Romatizmal hastaliklarin agiz ve dis sagligina
potansiyel etkilerini degerlendirebilme ve bu
hastaliklarin ~ tedavisi sirasinda dis  hekimligi
uygulamalarinda nasil bir tedavi prosediirii
izlenecegini 6grenme

DersinAmaci

Romatizmal hastaliga sahip hasta klinigimize geldi,
ne yapmaliy1z?

Klinigimize romatizmal hastalik ile uyumlu
semptomlara sahip hasta geldi, kime/nasil konsiilte
etmeliyiz?
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Romatizma?

Romatizma (romatolojik, romatoid hastalik); bag
dokular1 ve kaslar gibi hareket sistemini etkileyen
kronik, agrili hastaliklar grubunu tarif etmek igin
kullanilan genel bir terimdir.

Kelime olarak Latince “rhematismus”dan gelir ve bu
terim viicut ve kan sivilarmin birikmesi (6dem,
effiizyon) ile olusan agrili sikayetleri kapsar. Bu tiir
hastaliklar ile ugrasan bilim dali ise Romatoloji olarak
bilinir.

Romatizmal Hastaliklar

Eklem ve periartikiler dokularin tutulumuyla
seyreden kas-iskelet sistemine ait hastaliklar

Oral mukoza bulgulari, Tany/Smiflama, Ilag
etkilesimleri + Oral mukoza ve TME tutulumlari
onemli!

Romatoid Artrit

Osteoartrit

Sistemik Lupus Eritematozis
Sjégren Sendromu
Skleroderma/Sistemik Sklerozis
Ankilozan Spondilit

Psoriatik Artrit

Reaktif Artrit

Crohn Hastalig

Behget Hastalig1

Ulseratif Kolit

Wegener Graniilomatozis (Graniilomatdz Polianjitis)
Mikroskopik Polianjitis

Eosinofilik  Graniilomatozis Polianjitis (Churg-
Strauss Sendromu)

Takayasu Avrtriti

Dev Hiicreli Artrit (Temporal Arterit)
Polimiyalji Rheumatica
Dermatomyositis/polymy ositis
Poliarteritis Nodosa
Henoch-Scholein purpura

Overlap Sendromu
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® Osteoporozis
® Gut ve pseudogut
® Fibromiyalji

® Bolgesel iskelet-kas hastaliklari
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Simiflama

Artritler

Spondiloartropatiler

Bag Doku Bozukluklar1

® Kristal Miskili Artropatiler (Gut)

Sistemik Bozukluklarin Romatizmal Belirtileri
Osteoporoz

Vaskiilitler

Diger (Sarkoidoz, Romatizmal Kalp Hastalig1, Ailesel
Akdeniz Atesi)
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Artritler (Romatoid Artrit)

Etyolojisi bilinmeyen, tipik olarak simetrik poliartrit
ile kendini gosteren, periferik eklemleri tutan, kronik
sistemik, inflamatuvar bir hastaliktir.

Kadinlar erkeklere gore 2.5-3 kat daha fazla

Primer olarak sinovial membran, kapsiil, tendonlar,
tendon kiliflar1 ve baglar gibi periartikiiler dokulari
etkilemektedir.

Genellikle el/ayakta kiigiik eklemlerin tutulumu
mevcuttur. Bununla beraber omuz ve diz gibi biiyiik
eklemlerle beraber temporomandibular eklem gibi
ekstremite disindaki eklemleri de etkileyebilir.

Hastalarda eklem agrisi, sabah tutuklugu ve kiigiik
eklemlerde simetrik sislik karakteristiktir.

Cigneme kaslarinda hassasiyet, hareket kisitliligi
ozellikle mandibular kondil translasyon hareketinde
azalma seklinde ortaya ¢ikar.

Amerikan Romatizma Dernegi Kriterleri

En az bir saat siiren sabah sertligi

Ucten daha fazla eklem bélgesinin tutulumu
El eklemlerinin tutulumu

Simetrik artrit

Romatoid nodiil

Romatoid faktor pozitifligi

Ozellikle el ve bilek eklemlerinde rontgende
belirlenebilen erozyonlar

En az 4 kriter / 6 hafta

Dis hekimi yaklasimi:

Anamnezde Romatoid artrit varsa, bu hastalar yiiksek
enfeksiyon riski tasirlar. Fokal enfeksiyon odaklari
ortadan kaldirilmali, profilaktik antibiyotik tedavisi
uygulanmalidir, iatrojenik fokal odak olusturmamak
i¢in dikkatli olunmalidir.

Anemi ve trombositoz gibi kan degisiklikleri ve bu
hastalarin aspirin kullanimi kanama riski dogurur,
onlem alinmalidir.

Vaskiilitis nedeniyle yara iyilesmesinde gecikme
olabilir.

TME’nin anamnez ve Kklinik muayene bulgular
dikkatle degerlendirilmelidir.
Artritler (Juvenil Romatoid Artrit)

16 yas ve daha 6ncesi

Yetiskinlerdeki RA’ya benzetilebilir
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Biiyiime ve gelismeyi bozabilir
Mandibular epifiz erken kapanirsa

Mikrognati
Artritler (Osteoartrit)
Dejeneratif artrit

Eklem kikirdag: ile subkondral kemikte yapim ve
yikim olaylar1 arasindaki normal dengenin bozulmasi

65 yas iizerinde %60-90
En yaygin eklem hastalig
En sik parmaklar, diz, kalga ve omurga

Agr, eklem sertligi, eklem hareket acikliginin
kisitlanmast ve eklem sesleri en yaygin goriilen
semptomlaridir.

Mandibular kondil ve fossada yikim TME OA
Eklemin artmus ytike kars1 verdigi cevap
Tek tarafli eklem agrisi ile ifade eder.

Agri gin icinde genellikle stabildir, aksama
dogru artabilir.

Eklem agris1 kaynakli kisith agiz agikligi bu durumun
klinik karakteristigidir.

Osteoartrozdan farki, agri ve bu nedenle simirl agiz
aciklig1 olmasidir.

Krepitasyon hasta tarafindan tarif edilebilir veya klinik
muayene sirasinda hissedilebilir.
Artritler (Dis Hekimi Yaklasimi)

Hastalar genellikle asetilsalisilik asit (ASA) ve
NSAII kullanirlar.

Romatoid artritte kullanilan antienflamatuar dozlar,
normal analjezik ve antipiretik dozlardan fazladir.

ASA trombositlerin fonksiyonlarini bozar. Bunun i¢in
ASA igeren medikasyon, dental prosediirden 7-10 giin
once durdurulmalidir. (Konsiiltasyon)

NSAII, gastrointestinal toksisite, 6zellikle kanama ve
iilser perforasyonu, trombosit fonksiyon bozukluklari
ve bobrek kan akiminda azalmalara neden olabilecegi
her zaman g6z 6niinde bulundurulmalidir.

Eger kanama zamani yiikselmis ve mutlaka cerrahi
tedavi gerekiyorsa, hastanin doktoruyla konsiilte
edilip kullandig1 ilaglara ara verilmeli ya da trombosit
fonksiyonlar etkilemeyen selektif COX-2 NSAIl’ler
verilmelidir.

Metotreksat, yiiksek etkinligi, kullanim kolayligi ve
etkisini siiratle gostermesi acisindan RA hastalarinda
en ¢ok tercih edilen ilaglarin basinda gelmektedir.
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Hematolojik, pulmoner ve karacigere iliskin yan
etkileri ve  yiilksek teratojenite  potansiyeli
bulunmaktadir.

Yakin zaman tam kan saymmi Ve karaciger
fonksiyon testleri istenmelidir.

Metotreksat kullanimi oral mukoza ve dilde atrofiye
neden olabilir.

Anti  malaryal ilaglar grubunda yer alan
hidroksiklorokin ve klorokin, ayrica altin preparatlari,
RA tedavisinde kullanilan etkili ilaglardandir.

Altin  preparatlart ¢ogu hastada kemik iligi
supresyonu, nefropati, stomatitis, tat degisikligi ve
dokiintiilere neden olur.

D-penisilamine; kemik iligi supresyonu, nefropati ve
otoimmiin hastaliklar, tat duyusunda bozukluk ve
stomatitis

Bir antibiyotigin (siilfapiridin) ve bir antienflamatuar
(salisilik asit) ilacin kombinasyon {iriinii olan
stilfasalazin, romatoid artrit tedavisinde yavas etkili
yeni bir ilagtir.

Siilfasalazin kemik iligini baskilayabilir, bu yiizden
kullanan hastalar kan sayimi1 yaptirmalidir.

Kortikosteroid kullanan hastalarda adrenal supresyon
hatirlanmali ve buna karsin 6nlem alinmalidir. Bunun
icin de islemler kisa tutulmali ve stres elimine
edilmelidir. Bu hastalarda enfeksiyonlara kars1 egilim
artmis oldugundan bakteriyel, wviriitik ve fungal
enfeksiyonlar gelisebilir.

Bakteriyemi riskinin bulundugu vakalarda antibiyotik
proflaksisi uygulanmalidir.

Amerikan  Ortopedik  Cerrahlar  Akademisinin
(AAOS) tavsiyeleri dogrultusunda, ortopedik pin,
tabaka ve c¢ivi tasiyan, ya da eklem protezi olan
hastalarda antibiyotik profilaksisi genellikle gerekli
degildir.

Eklem protezlerinin hematojen yolla enfekte olmasi
thtimali  olan  yliksek risk grubu hastalar;
immiinosuprese, enflamatuar atropati, romatoid artrit,
sistemik lupus eritematozus hastalari, ila¢c veya
radyasyon nedeniyle olusmus immiinosupresyon
durumlari, insulin bagimli (tip 1) diabet hastalari,
eklem protezi yerlestirildikten sonraki ilk iki yil, daha
once eklem protezi enfeksiyonu gecirmis olanlar,
yetersiz beslenenler ve hemofili hastalar1 olarak
siralanabilir.
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Spondilo Artropatiler

Sistemik enflamatuvar romatizmal patolojiler

Sakroiliak eklemin (sakroiliit), omurganin (spondilit),
tendon baglanma yerlerinin (entesit) ve uveanin
(tiveit) enflamasyonudur.

Sakroiliit ve spondilit bu grup hastaliklara spesifik
Saatlerce siirebilen sabah sertligi

Hareketsizlik sonrasi gelisen agr1

Spondilo Artropatiler (Ankilozan Spondilit)

Erken evre [] Sakroiliak enflamasyon, kronik sistemik
enflamatuar romatizmal hastalik

Belde ve sakroiliak eklemde [ Kiint, kronik, 6zellikle
sabah ve istirahatte artar

Sicak, egzersiz ve NSAII ile azalir

Sabah tutuklugu, ates, yorgunluk, halsizlik, kilo kayb1
Spondilo Artropatiler (ReaktifArtrit)

Uretrit, konjiiktivit ve baz1 dermatolojik sorunlar, bu
hastaliga 6zgii klinik 6zelliklerdir.

Bu hastalarda  c¢ukurlasma olmadan  tirnak
kalinlagmasi ve agiz tlserleri de goriilebilmektedir.
Spondilo Artropatiler (Psoriyatik Artrit)

Cilt ve tirnaklarda psoriazis lezyonu olan kisilerde
gelisen kronik inflamatuar bir artrittir.

Artrit siklikla asimetriktir ve bazi sekilleri distal
interfalengeal

Deri hastalig1 ve artrit arasinda zamansal iligki ya ¢cok
azdir ya da yoktur, biri digerinden yillar Once
gelisebilir.

Spondilo Artropatiler (Dis Hekimi Yaklasimi)

AShastalari, TME; Agiz agikliginda azalma
Olg¢ii almak zor olabilir (Parsiyal Protez?)
Elektrikli dis fir¢alar1 6nerilebilir.

Geleneksel mekanik temizlik islemlerinin yam sira
irrigasyon cihazlari, klorheksidinli veya florlu
gargaralarin kullanimi da hastalarin ihtiyac1 goz
online alinarak onerilebilir.

Yetersiz tiikiiriik akiskanligi; Ciiriik

Psoriyatik artrit; Fisstirlii dil, cografik dil ve anguler
cheilitis

Bag Doku Bozukluklan (SLE)

Genetik yatkinligi olan bireylerde hormonal ve
cevresel faktorlerin etkisiyle ortaya ¢ikan, aktivasyon
ve remisyon donemleriyle seyreden, ¢ok sayida
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sistemi tutan, kronik otoimmiin bir hastaliktir.

Ates, kilo kaybi, giigsiizlik  gibi  genel
semptomlar SLE’de gozlenen nonspesifik bulgulardir.

Hastaligin herhangi bir doneminde, gegici siire de olsa
cilt tutulumu gozlenir.

Malar ras ad1 verilen, 6zellikle gilinesle ortaya cikan,
yanak ve burun iizerindeki kelebek seklinde eritemli,
diiz veya kabarik kirmiz1 dokiintiiler, SLE’de en sik
goriilen lezyonlardir.

Ciltte kabarcik ve f{ilserasyon nadirdir, ancak
mukozada, genellikle agrisiz, tekrarlayici tlserler
(6zellikle sert damagin ortasinda sert ve yumusak
damagin birlesme yerine yakin, yanak, dis eti
mukozasinda ve anterior nazal septumda) siktir.

Diskoid lezyonlar diizensiz skar birakan lezyonlardir.

Oral mukozaya yerlestiginde liken planus veya
l16koplaki ile karigabilirler.

SLE’de genellikle hafiften agira kadar degisen
ozellikte, agindiric1 olmayan, en ¢ok el, el bilegi ve
dizlerde poliartrit gézlenir. Lupus nefriti, SLE’nin en
ciddi klinik bulgularindandir.

Kardiyovaskiiler, pulmoner, gastrointestinal,
hematolojik, vaskiiler, noropsikiyatrik ve gozde
tutulum!

Kortikosteroid + immiinusupresif ilag

Sistemik enfeksiyon yatkinlig
AB profilaksisi

Raynaud Fenomeni
Aspirin+ Kalsiyum Kanal Blokeri
Konsiiltasyon?

Bag Doku Bozukluklan (Sjogren Sendromu)

Agiz, goz ve diger mukoz zarlarda kuruluk ile
karakterize, kronik, sebebi bilinmeyen, otoimmdiin,
sistemik inflamatuar bir hastaliktir.

Primer ve sekonder olmak iizere iki formu vardir.
Primer sjogren sendromunda (PSS); gézyasi ve
tiikiiriik bezlerinin otoimmiin hasari ile gelisen kuru
g0z ve kuru ag1z semptomlar1 bulunmaktadir.

Sekonder SS’de, primer SS bulgularina ek olarak,
eslik eden bag dokusu hastaligi mevcuttur. Bunlar; en
sik RA olmak iizere, SLE, Wegener, sistemik skleroz,
primer biliyer skleroz gibi hastaliklardir.

Sjogren sendromu romatoid artrit benzeri artrite sebep
olabilir ve g¢esitli dis salgi bezlerini ya da diger
organlar etkileyebilir.

Tiikiirtik eksikligi: Bogaza kadar uzanan yanma hissi,
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konugsmada ve kuru gida tiketmede gigclik,
yutkunmada giicliik, dilde yanma hissi, tat bozuklugu,
pH degisikligi, dis ¢iiriigii, mukozada atrofi,
tilserasyon, kandidiyazis

Primer Sjogrenli hastalarin % 60’inda parotislerde
unilateral veya bilateral olarak sisme gbze garpar.

Bez genelde agrisiz ve lastik kivamindadir.

Sialolith ve parotis enfeksiyonu olusma riski artar.

Mikulicz hastahg:

Sistemik bulgular olmaksizin, parotis basta olmak
tizere, tiikiiriik bezlerinde genisleme, kronik sklerozan
sialadenit goriilmesi ve agiz kurulugu geligsmesidir.
IgG4 hastalig1 olarak bilinen ve skleroz ile giden bir
hastalik grubu igerisinde. .

Klinik olarak Sjogren sendromuna benzemekle
birlikte farkli bir patogenez s6z konusudur.

Sekersiz drajelerle tiikiiriik akimi stimiile edilir.

Tikiirtik salgisint  artirmak i¢in; Bromhexine,
Anetholetrithionin, Pilocarpine, Cevimeline gibi
sistemik ilaclar kullanilabilir.

Oral hijyen egitimi + Rutin Kontrol

Hidroksiklorokin, metotreksat, kortikosteroid,
azatioprin, siklosporin

Bag Doku Bozukluklar: (Skleroderma)

Cilt, eklem ve i¢ organlarda yaygin fibrozis (asirt
kollojen tiretimi), dejeneratif degisiklikler ve vaskiiler
anormallikler ile karakterize, sebebi bilinmeyen,
kronik bir hastalik.

Sik goriilen semptomlar1 arasinda raynaud fenomeni,
poliartralji, sislik ve ciltte gerginlesme ve
parmaklarda kontraktiirler sayilabilir.

Fasiyal ve mukozal fibrozis nedeniyle yliz gergin,
maske gibi goriiniir, mikrostomi gelisir.

Hastanin agzi biiziilmis kese gibi karakteristik bir
goriiniim arz eder. Mikrostomiya bu hastalarda agiz
acikligin1 %70 sinirlar.

Bunun sonucu olarak oral hijyen ve hareketli bolimlii
protezlerin yapimi smirlt erisim, mukobukkal
kivrimlarin si§lasmas1 veya yok olmasi nedeniyle
oldukca giiclesir. Tiikiiriik ve gozyasi bezlerinin
fibroze olmasi sonucu agiz ve goz kurulugu gelisir.

Progresif (ilerleyici) sistemik sklerozun klasik dental
radyografik bulgular1 periodontal ligamentte ve
periodontal ligament araliginda kalinlasma oldugunu
gostermistir. Nadiren mandibular rezorpsiyona bagl
patolojik mandibula kirig1 olusabilir.

90



Agiz ve Dis Radyolojisi Ders Notlar1

Cene kemiklerinde 06zellikle angulus mandibula
etrafinda kemik rezorpsiyonlar1 radyolojik olarak ¢ok
iyi degerlendirilmelidir.

Hastalarda gelisebilecek agiz kuruluguna kars1 yapay
tilkiirtik preparatlari; ¢liriik olusumunu 6nlemede de
flor uygulamasi diistiniilebilir.

Diffiiz  sklerodermada  mutlaka  konsiiltasyon
istenmelidir.

Gut

Gut, ozellikle orta yash erkeklerde goriilen, epizodik
akut ve kronik artrit ataklar1 ile seyreden,
monosodyum iirat (MSU) kristallerinin dokuda,
ozellikle bobrek ve bag dokusunda birikmesi ile
karakterize metabolik bir hastaliktir.

Akut artrit baglangigta monoartikiilerdir. Siklikla
ayak bagparmagi, ayak bilegi ya da ayagin diger
eklemlerini etkiler. Yas ve cinsiyet {irik asit ve gut
prevalansini etkileyen degistirilemez dnemli iki risk
faktoridiir.

Uzun yillar serum irik asit yiiksekligi, piirinden
zengin gida alimi (kirmizi et, deniz mabhsiilleri),
obezite ve alkol gut hastalifi icin diger risk
faktorleridir.

Akut artrit atagimin tedavisinde inflamasyonun
baskilanmasi hedeflenir.

Bu amacgla NSAIil’ler, kolsisin ve hastanin yasmna
bagli olarak glukokortikoidler (steroid) kullanilir.

SISTEMIK BOZUKLUKLARIN
ROMATIZMAL BELIRTILERI

Endokrin Hastaliklar

Hemen hemen biitiin endokrin hastaliklar eklemlerde
ve periartikiiler dokularda bazi belirti ve bulgulara
neden olabilir.

Muskulotendinoz, kemik veya eklem anomalileri
muhtemelen metabolik dengesizlik siirecini takiben
olusur ve ilgili dengenin saglanmasi ile romatizmal
hastaliklarin ~ klinik  belirtilerinde azalma veya
diizelme olabilir.

Hematolojik Hastahklar

Hemofili  (faktor VII ve IX  eksikligi),
hemoglobinopatiler (orak hiicreli anemi ve beta
talasemi), multiple myelom ve amiloidoz gibi
hematolojik bozukluklar kanama problemlerine ek
olarak romatizmal semptomlara neden olabilirler.

Hipertrofik  osteoartropati, 16semi, lenfoma,
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karsinomatéz poliartrit gibi maligniteyle iliskili
hastaliklar, whipple hastaligi, hemakromatozis,
primer biliyer siroz gibi gastrointestinal hastaliklarda
da romatizmal semptomlar mevcuttur.

Metabolik Kemik Hastaliklar1 (Osteoporoz)
Giliniimlizde osteoporoz, kemik giiclinde azalma
sonucunda kiriklara yatkinligin arttigr sistemik bir
iskelet sistemi hastaligi olarak tanimlanmaktadir.
Kemik yogunlugu ve kemik kalitesi, kemik giiclinii
belirleyen en 6nemli parametrelerdir.

Osteoporozun Etiyolojik Simiflamasi

Birincil Osteoporoz (Primer osteoporoz):
Osteoporozun  %95’inden  fazlast  primerdir.
Idiyopatik, postmenopozal (Tip I), senil osteoporoz
(Tip II) olmak tizere 3 tipi vardir.

Ikincil ~ Osteoporoz  (Sekonder  osteoporoz):
Osteoporoz olgularinin % 5’ini olusturur. Endokrin,
gastrointestinal sistem, bag dokusu hastaliklari,
malign hastaliklar, ilaclar, diyet, kronik bobrek
hastaligi, KOAH, alkolizm, sigara, skorbiit gibi
durumlar sekonder osteoporoza neden olabilir.

Bifosfonatlar  kemik  rezorbsiyonunun  giiglii
inhibitorleridir. Osteoporoz tedavisinde veya kanserle
iligkili durumlarin tedavisinde oral yolla veya
intravendz olarak yaygin olarak kullanilan ilaclardir.
Bifosfonata bagli osteonekroz (BON) ender olarak
goriilen ancak ciddi, genellikle geri doniisii olmayan
bir durumdur.

Mandibulada bifosfanata bagl gelisen erken donemde
osteonekroz

Bifosfanata bagli gelisen genis osteonekroz,
maksillada sdkestrasyon

Komissurada bifosfonata bagli gelisen erozyon

Osteonekroz dis ¢ekimi gibi invaziv dental islemler
sonrasinda olusabildigi gibi bu ilaglar alan hastalarda
kendiliginden de olusabilir. Bifosfonat kullanan
hastalarda periost ve kemigi ilgilendiren invaziv
islemleri gerceklestirmeden once osteonekroz gelisme
riski konusunda hastaya detayl1 bilgi verilmelidir.

Osteonekroz vakalarinin genellikle dental islemden
sonraki 2 ay i¢inde ortaya cikmasi sebebiyle her
cerrahi iglem arasinda 2 aylik bekleme ve takip
stiresi birakilmasi.

Dis ¢ekimi yerine endodontik tedavi, implant yerine
kopri  veya  parsiyel  protez  segenekleri
diistintilmelidir. Dis ¢ekimi veya kemigi ilgilendiren
islemler miimkiin oldugu kadar atravmatik olmalidir.

Antibiyotik kullanimma hastanin  kendine 06zgii
durumu ve risk faktorleri (bifosfonatlarin uzun stiredir
kullanimi, ileri yas, ayn1 zamanda Ostrojen ve
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glukokortikoid kullanim1) dikkate alinarak karar
verilebilir.

Vaskiilitler (Beh¢et Hastalig)

[lk olarak 1937 yilinda Prof. Dr. Hulusi Behget
tarafindan rekiirrent aftoz stomatit, genital {ilserasyon
ve veitle karakterize bir sendrom olarak
tanimlanmaistir.

Sendrom  olmadigi  ve  artikiiler, vaskiiler,
gastrointestinal ve santral sinir sistemi gibi ¢ok cesitli
sistem tutulumlariin izlendigi, kronik, multisistemik
bir hastalik.

Rekiirrent aftoz iilserler Behget hastaliginin olmazsa
olmaz  lezyonlaridir.  Olgularm  %75-90’1inda
hastaligin ilk bulgusu olarak ortaya c¢ikmakta ve
hastaligin sistemik semptomlar1 ortaya ¢ikana kadar
yillarca tek bulgu olarak kalabilmektedir.

Mindr, major ve herpetiform aftlar olmak {izere
3 degisik sekilde goriiliirler.

En az {i¢ kez tekrarlama 6zelligi gosteren oral iilserler
BH i¢in olmazsa olmaz bir tan1 kriteridir.

Behget hastaliginda g6zlenen oral {ilserler daha agrili
ve daha sik tekrarlama egiliminde olmalarina ragmen
morfoloji ve lokalizasyon bakimindan rekiirrent aftéz
stomatitten ayirt edilmeleri ¢ok zordur.

Ancak klinik olarak, daha fazla sayida olmalar1 (ayn1
anda 6 ve daha fazla), lezyon caplarinin birbirinden
farkl1 olmasi, lezyon cevresinde belirgin eritemli
halka gozlenmesi, yumusak damak ve orofarenks
tutulumunun olmast BH oral iilserlerinin RAS
iilserlerinden ayiriminda 6nemli kriterlerdir.

Genital tlserasyonlar Behget hastalarinda %74-97
oraninda bulunur. Oral aftlardan daha derindirler ve
skatris birakarak iyilesirler Behget hastalarinda en sik
gozlenen deri lezyonlar1 eritema nodozum benzeri
lezyonlar, papiilopiistiller lezyonlar, yiizeyel
tromboflebit ve paterji fenomenidir.

Behget hastaliginda gozlenen sistemik tutulumlarin
basinda gbz tutulumu gelmektedir. Olgularin %28-
79’ unda goriilmekte olup baslica 6n iiveit, arka iiveit
ve retinal vaskiilit seklinde goriiliir. Oral iilserlerin
neden oldugu agri kisinin daha yumusak ve
karbonhidrat agirlikli  bir beslenme diizenine
donmesine neden olmaktadir.

Lokal travmalar yeni mukozal lezyonlarin gelisimini
tetikleyebilir. Dental girisimler sonrasinda, erken
donemde hastaligin alevlenebilecegi konusunda hasta
ve dis hekimi bilgilendirilmelidir. Bu tedaviler
miimkiinse, hastaligin kontrol altina alindig1 donemde
yapilmalidir.

Dental tedavi sirasinda antibiyotik kullaniminin
hastaligin alevlenmesinin 6nlenmesi konusundaki
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etkinligi bilinmemektedir. Oral floray1
baskilayabilecek antibiyotikler islem oncesinde kisa
stireli kullanilabilir. Sistemik kortikosteroid veya
immiinosupresif kullanan hastalarda, dental girisimler
sonrasinda iyilesme olumsuz etkilenebilir ve
enfeksiyon riski artabilir.

Vaskiilitler (Wegener Graniilomatozis )

Etiyolojisi bilinmeyen, kiiciik ve orta ¢ap arterleri
tutan, baglica iist ve alt solunum yollarin1 ve bobregi
etkileyen, sistemik nekrotizan graniilamatoz bir
vaskiilit tipidir.

Dis eti enflamasyonu lokal veya genel hiperplaziye
neden olabilir.

Bu lezyonlardan tan1 amagli biyopsi aliabilir.

Hastalarin  kortikosteroid, siklofosfamid veya
metotreksat gibi immiinosupresif ajan tedavileri
alabilecekleri unutulmamalidir.

Vaskiilitler (Kawasaki Hastahg)

Etiyolojisi bilinmeyen, 6zellikle kiiciik ve orta boy
arterleri tutan, ¢ogunlukla bes yasin altindaki
cocuklari etkileyen, ¢ocukluk caginin en sik goriilen
sistemik vaskiilitlerinden biridir.

Ates, deri dokiintiileri, konjliktivit, enantem (bogaz ve
agiz mukozasinda kizariklik), ellerde ve ayaklarda
sisme, biiylimiis lenf nodlariyla karakterizedir.

Agi1z desiklikleri, parlak kirmizi ¢atlamis dudaklar,
genellikle “cilek dili” olarak adlandirilan kirmizi dil
ve bogazda kizariklik bulgularmi igerir. Birkag yil
sonra gelisen koroner arter anevrizmasi gibi
komplikasyonlar bildirilmistir.

Kalpte perikardit, miyokardit ve endokardit
gortlebilir.

Sarkoidoz

Nedeni bilinmeyen, siklikla gen¢ eriskinlerde
goriilen, akcigerlerde nonkazeifiye graniilomlar, hiler
lenfadenopati, pulmoner infiltrasyon, cilt ve goz
lezyonlar ile ortaya ¢ikan, solunum sistemi belirtileri
yaygin olmakla birlikte, kalp, dalak, bobrek ve gozler
gibi birgok organi etkileyen sistemik, graniilamatoz
bir hastaliktir.

Nefes darligi, oksiiriik, gogiis agrisi ya da gogiiste
sikisma hissi hastalarin 1/3” tinde bulunur ve en sik
goriilen ti¢c semptomdur.

Cilt  tutulumu  %20-35 oraninda  goriliir.
Lezyonlarspesifik deri lezyonlar (lupus pernio vs.) ve
non-spesifik deri lezyonlari (eritema nodosum,
iktiyoz, eritema muliforme gibi) olmak iizere ikiye
ayrilir.
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Spesifik cilt lezyonlarindan olan lupus pernio, kronik
sarkoidozda goriliir; burundan baslayarak yanak,
cene ve kulak memelerine dogru genisleyebilen
morumsu papiil veya plaklardir Parotisin tek ya da ¢ift
tarafli agrili bliyiimesi hastalarin yaklasik % 6’ sinda
ortaya c¢ikar ve bunlarin % 40’1 kendiliginden
sinirlanir. Bazi vakalarda baslangi¢ belirtisi olarak
gbzyas1 ve tiikiirik bezlerinde sisme vardir. Sayet
parotis bezinde sislik, kserostomia, liveit ve fasial
sinir felci bir aradaysa Heerfordt sendromundan
bahsedilebilir.

Steroidler, tedavinin temelini olusturur.

Romatizmal Kalp Hastah@

A grubu beta hemolitik streptokoklarin neden oldugu
akut faringeal infeksiyona gecikmis bir tepki sonucu
gelisen; kalp, eklemler, santral sinir sistemi, deri ve
derialti dokular1 tutan sistemik inflamatuar bir
hastaliktir.

En sik 5-15 yas arliginda goriiliir. Akut romatizmal
ates infeksiyondan belli bir siire (yaklasik 3 hafta)
sonra artrit, kardit, subkiitan nodiiller, eritema
marginatum ve Sydenham koreast ile ortaya ¢ikabilir.

Streptokokkal farenjit geciren her bireyde akut
romatizmal ates gelismemektedir.

Major kriterler; kardit, poliartrit, korea, eritema
marginatum, deri alt1 nodiiller

Minor kriterler ise klinik olarak ates, artralji,
laboratuvar bulgusu olarak akut faz reaktanlarinda
artis ve EKG’de PR mesafesinin uzamasidir.

Tanida 2 major veya 1 major+2 mindr Kriterin
varlig1 yeterlidir.

Anamnezinde romatizmal ates episodu bulunan
hastalarda sadece kardit ve kapak defekti olanlarda
gerekli tedaviler oncesi profilaktik amagli antibiyotik
verilmelidir.

Tedavi Oncesinde hastanin  agzim1  antiseptik
gargaralar ile ¢alkalamasi saglanir. Bu hastalar aspirin
kullantyor  olabilirler. Bu durumda, cerrahi
uygulamalardan 6nce aspirin kesilmeli ve uygulama
oncesi kanama zamani Olgtilmelidir.

Kalpte bir patoloji varsa provoke etmemek ig¢in
uygulanacak lokal anestezik adrenalinsiz olmalidir.
Miyokardit tehlikesi nedeni ile genel anesteziden
kacinilir.

Ailesel Akdeniz Atesi (FMF)

Karin, gogiis ve eklem agrisi ile sigliginin eslik ettigi,
tekrarlayan ates nobetleri ile karakterize genetik bir
hastaliktir.
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Major kriterler; atesle birlikte olan peritonit, sinovit
ve plorit ataklari, predispozan bir hastalik olmaksizin
gelisen amiloid-assosiye (AA) tipi amiloidoz,
kolsisine alinan iyi yanit

Minor kriterler ise; tekrarlayan ates ataklari, erizipel
benzeri eritem, birinci derece akrabada FMF
varligidir.

2 major veya 1 major ve 2 mindr kriterin olmasi kesin
tan1 koydurur. 1 major ve 1 mindr kriterin olmasi
muhtemel FMF olarak degerlendirilir.

Hastaligin en 6nemli komplikasyonu amiloidozdur.

Amiloid, suda ¢oziilmeyen bir proteindir ve Ailesel
Akdeniz Atesi sirasinda yapimi artar. Kani bu
proteinlerden temizlemeye ¢alisan bobrekler, bunu
basaramaz ve biriken amiloid, bobregin calismasini
bozar, hastalarin %35'inde yiiksek tansiyona sebep
olur ve bobrek yetmezligi gelisir.

En tipik cilt bulgusu, genellikle diz ile ayak bilegi
arasinda, ayak sirtinda keskin kenarli, sicak, hassas ve
sis kirmizi plaklardir.

Bobrek yetmezligi anamnezi alinan hastalarda
trombosit fonksiyon bozuklugu gorilebilir, sivi
tutulumu  sebebiyle  sekonder hipertansiyon
gortlebilir.

Lokal anestezi vazokonstiiktorsiiz —secilmelidir.
Kolsisin, ataklarin Onlenmesinde ve amiloid
olusumunu engellemede kullanilir.

Kolsisinle etkilesen NSAI verildiginde bu ilaglar
16kopeni, trombositopeni ve kemik iligi depres- yonu
riskini artirirlar.

Eritromisin ve Klaritromisin kolsisin ile etkilesir ve
kolsisin toksisitesini artirir.
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Ogrenim Kazanimlan

Kalp anatomisinin temel yapilarin1 tanir, kalp
odaciklari, kapaklar ve biiyliik damarlar gibi ana
bilesenleri agiklar.

Farkli tiirdeki kalp hastaliklarini, ateroskleroz,
koroner yetmezlik, miyokard enfarktiisii ve kalp
yetersizlikleri gibi, tanir ve bu hastaliklarin belirtileri
ve nedenleri hakkinda bilgi sahibi olur.

Kalp hastaliklarinin gelisiminde etkili olan risk
faktorlerini (6rnegin, yliksek tansiyon, diyabet, sigara
igme) tanir ve bu faktorlerin hastalik riskini nasil
artirdigini anlar.

Kalp hastalarinda dental miidahalelerin potansiyel
risklerini ve komplikasyonlarin1 degerlendirir, fokal
enfeksiyonlarin onlenmesi ve profilaksi
gerekliliklerini anlar.

Kalp hastalarin yiiksek riskli, orta riskli ve diisiik
riskli kategorilere ayirir ve her bir kategoriye 6zgii
tedavi ve yonetim stratejilerini degerlendirir.
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KALP HASTALIKLARI

Kalp rahatsizlig1 olan kisilerde kullandirilan ilaglarin
genis etki alani, bu hastalarin dental tedavisi sirasinda
dis hekimi acisindan ve hasta acisindan cesitli
problemlere yol agar. Oral nedenli enfeksiyonlar
kalbin tabakalarinda hastaliklara sebep olabilir. Kalp
hastaliklarinin bazi tiplerinde bir operasyon veya
anestezi biiylik tehlike tasir. Dikkatli bir hasta
anamnezi, bizleri ¢cogu zaman bu tehlikenin disinda
birakacaktir.

ATEROSKLEROZ VE KORONER
YETMEZLIK

Kelime anlami1 damar sertlesmesidir.

Yag asitleri ve mineraller (en ¢ok Ca++) intima ile
media arasina ¢okerek aterom plagini olustururlar, bu
da ateroskleroza neden olur.

Olayn ilerlemesi buraya yag birikmesi ile olur ki en
cok kolesterol ve esterleri bu olaydan sorumludur.
Intimadaki kolestroliin kaynag1 kan plazmasidir.
Ateramatoz plaklarin komplikasyonlari:

Liimenin daralmasi ve bunun neden oldugu iskemi.
Trombiis olusmasi ve liimenin tikanmasi.
Ateramat0z materyalin liimene agilmasi (emboli).
Plak icine kanama olusmasi.

Aterosklerozda emboli disinda sistemik bazi
rahatsizliklar olusur. Kalbin atim voliimii yiikselir,
tasikardi olur, ayni zamanda hipertansiyon gelisir.
Tagikardinin hemen ilk prognozu sol ventrikiil
hipertrofisidir. Bu daha sonra zincirleme devam
edebilir.

Atheroskleroz sonucu damar liimeninin daralmasi,
trombiisle tikanmasi ya da refleks sonucu arterdeki
spazmlar kan akimini bozar.

Koroner arterlerde yavas gelisen atherosklerotik
daralma veya ani tikanmalar sonucu kalpte gelisen
harabiyetin derecesi, biiyilk Olclide gelismis olan
kollateral dolagimin derecesine baglidir.

Koroner arterlerde ilerleyici tipte bir atheroskleroz
goriiliirse, koroner akim kalp yiikiine gore yetersiz
kalir ve angina pectoris olusur.

Angina PectorisAngina Pectoris

Tipik agrist disinda ¢ok fazla bulgusu yoktur. Agrinin
baslamasiyla rengin solmasi ve hafif terleme ilk
bulgular1 olarak kabul edilebilir.

Agr genellikle eforla gelir. Soguk, emosyonel durum,
midenin dolu olusu, hizli yiirtime, cinsel iligki agr
gelisini kolaylastirir.

Agr1 gogsiin iist kismindan sternum gerisinden baslar.
Sikistirict bir agridir.

Agr1 sol omuza, kol i¢ yiiziine, dnkola vurur. Hasta
agriyt parmagiyla lokalizeedemeden avucuyla
agriyan yeri gosterir.
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e Agrn boyna, ¢eneye, sirta yayilabilir.

e Agn genellikle 10 dk’nin altinda siirer.

e (Cok kere gegirme ile beraber agr1 gegtiginden hasta
agrinin mideden geldigini sanir.

e Agn trinitrine (nitrogliserin) veya izosorbit dinitrat
(isordil) ile hemen geger.

e Koroner anjiografide daralmis hatta ttkanmis koroner
dallar1 bulunur.

Anjiografi?

e Angina agrisinin mekanizmasi sudur:

e Miyokardin oksijen ihtiyaci ile alabildigi oksijen
arasindaki denge bozulunca, miyokarda yeterli
oksijen saglanamaz ve hiicresel metabolizma oksijen
yoklugunda aerob degil de anaerob islemeye baslar.

e Aecrob yikimdaki su ve CO2yerine bol miktarda
ptrivik asid ve laktik asid gibi metabolitler meydana
gelir.

¢ Bu metabolitlerin ve diisen pH’nin duyu sinirlerini
uyarmastyla angina agris1 ortaya ¢ikar.

Miyokard Enfarktiis

e Miyokard enfarktiisii hemen her zaman koroner arter
dallarindan birinin trombiis plagi ile ani olarak
tikanmasi ile meydana gelir.

e Genellikle agir gelisen koroner tikanmalarda
kollateraller gelistiginden tehlike daha azdir.

e Ancak ileri aterosklerozlarda kollaterallerde de
tikanma geliserek miyokard enfarktiisiine neden olur.

e Bazen enfarktiis oOncesi bazi bulgular olur. Bu
bulgulara preenfarktiis sendromu denilmektedir.

e Preenfarktiis sendromunda anginal agrilarda artis,
aciklanamayan yorgunluk, ¢aligma isteksizligi,
iktidarsizlik, sinirlilik olabilir.

e Ayrica hazimsizlik da goriliir.

e Miyokard enfarktiisii aninda ¢ok siddetli gogiis agrisi
olur. Bu agrinin bazi 6zellikleri vardir.

e Istirahatte, hatta gece yatarken olur. Genellikle agr1
uzun stirelidir.

¢ Yarim saatten uzun, saatler hatta giinlerce siirer.

e Bu esnada senkop ve dispne gelisebilir. Hatta hasta
agridan soka girebilir.

e Angina agrisi gibi istirahat ve trinitrinle gegcmez. Agr1
kusma ile beraber olursa mideye bagli sanilabilir.

e Agn disinda enfarktiis aninda terleme, kusma,
nabizda kiigiilme (filiform), ilk anlarda hipertansiyon,
birkag saat sonra hipotansiyon olabilir.

e Uzun siireli miyokard enfarktiislerinde ates ve
l16kositoz ilk giinlerde olabilir. Hastada 6liim korkusu
vardir.

e Apn kola, sirta, boyna, CENEYE ve DISLERE
vurabilir. Sadece dis agris1 gibi baslayan vakalarda
vardir.

e Miyokard enfarktiisiiniin mortalitesi hastaneye ve
yogun bakim {iinitesine hizli tasinma ve aritmilerin
cabuk tedavisi ile onemli olgiide azaltilabilir.

e Boyle bir durumla karsilagildiginda dis hekimi olarak
yapilacak ilk islem agrinin giderilmesi, ikinci islem
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ise O2 tiiketiminin bir sekilde azaltilmasidir. Zaten
agrinin kontrolii ile oksijen tiiketimi azalir ve
dolasimdaki katesolamin diizeyi de diiser.

Miyokard enfarktiislii hastaya ne yapacagiz?

[k yapilacak;

o hasta rahat bir pozisyonda sakin bir yere alinmali

° monitdrize edilmeli

5 dakika aralarla;

° hastanin nabiz, tansiyon ve solunum izlemi (O2
saturasyon) bakilmali

02 inhalasyonu 4-5 It/dk

° 300 mg Aspirin ¢ignetilmeli

> Damar yolu acilmali (%0,09 NaCl)

analjezik:

> Morfin 2-5 mg IV veya SC yapulir.

5-10 dakika arayla 4 kere tekrarlanabilir.

e KOAH, astim, hipotansif, ileri yasli ve asidozdaki
bireylerde Morfin verilmemelidir.

e Nitrogliserin de iskemik agr1 tedavisinde yararh
olabilir. Oksijen tiiketiminin ayrica azalmasi igin
hasta kesinlikle yerinden oynatilmadan,
konusturulmadan, istirahat konumunda yogun bakim
iinitesine kaldirilir.

DIGER KALP HASTALIKLARINA KISA BiR
BAKIS
Kalp yetersizlikleri

e Kalbin gorevi venlerle kendine gelen kani aorta ve
pulmoner arterlere gondermektir.

e Ventrikiillerin yetersizligi ile sistol yapilmaz veya
tam yapilamazsa o ventrikiilde kan gollenir. Buna
(konjestif) kalp yetmezligi denir.

e Bu yetmezlik kalbin kendine ait oldugu gibi bazi
hallerde kalp debisi normal, hatta daha fazla olsa bile
artmis gereksinime yeterli olamayarak yetersizlik
olusabilir. Bu duruma o6rnek anemi, hipertiroidi,
beriberi verilebilir.

Akut Myokardit

e Miyokardda iltthap  hiicrelerinin  toplanmasi
miyokardin kasilma giiciinii diisiirtir.

e Akut myokarditler cesitli enfeksiyonlara (6rn: akut
romatizma) bagli olarak goriiliirler.

e Belirti ve  bulgularinin  baslicalar;  tasikardi,
hipotansiyon, kalpte dilatasyon ve gogiiste agridir.

Infektif endokardit

e Endokardiyal ylizeyin infeksiyonudur

e IE semptom ve bulgular;; sistemik infeksiyona,
embolilere, metastatik infeksiyon odaklarina,
konjestif kalp yetmezligine veya immun kompleks
lezyonlara baglhdir.

e En sik karsilagilan yakinmalar; ates, halsizlik,
istahsizlik, terleme, titreme, eklem agrisi, nefes
darligy, kilo kaybi..
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Infektif Endokardit Predispozan Faktorler
Romatizmal kalp hastaligi: % 20-25
Protez kapak: %12-33

Konjenital kalp hastaligi

Intravendz ilag bagimlihig

Idiopatik hipertrofik subaortik stenoz
Mitral prolapsus

Arteriyo arteriyal fistiil

Hemodiyaliz sant ve fistiilleri
Intrakardiyak pacemaker telleri

. Subakut iE Akut
IE

Baslangic Ani Sinsi, halsizlik, terleme, kilo
kaybi1

Ates C Titreme +,40 C Aksamlari,
38C

Tutulum Normal kapak Kapak
lezyonu olanlar

Yeni tfiirim  Nadir, kalp yetm Cok
nadir

Emboli Sik, ilk bulgu Nadir,

sonradan olusur

Stiptiratif etki  Sik
Nadir

Etken S aureus Str. viridans

Periferik bulgular; Splinter hemoraji, comak parmak,
petesi, janewey lezyonu, roth lekesi, osler nodiilii
Infektif Endokardit

Endotel hasarina bagli olarak

Trombosit ve fibrin depolanmasi, NBTE*
Bakteriyemi + NBTE: kolonizasyon ve ¢ogalma,
notrofillerden korunma, trombosit agregasyonu
Olgun infekte vejetasyon

Humoral ve hiicresel bagisikligin uyarilmasi
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IE belirti ve bulgular

Yakinma

[JAtes, terleme, titreme
[JHalsizlik, istahsizlik
[JBulanti, kusma

[Kilo kaybi, Oksiiriik
[/Bag agris1

[1Kas ve eklem agris1
[1GOogiis agrisi, Karim agrist
[1Burun kanamasi
[JSolunum sikintist
[JExtremitede sogukluk
hissi

JAtes

Muayene bulgusu

CJATrtrit

[1Splenomegali
[IVaskiiler fenomen
[1Kalp yetmezligi, iifiirim
[JPetesi, Roth lekeleri
[1O0sler nodiilleri
[1Janeway lezyonlar1
[1Splinter hemoraji
[JComak parmak

IE: Komplikasyonlar

Kalp: Miyokardit, perikardit, abse, infarkt, aritmi,
Konjestif Kalp Yetmezligi

Bobrek: Abse, infarkt, glomerulonefrit

Santral sinir sistemi: Serebral emboli, infarkt, abse,
menenjit, serebrit, mikotik anevrizma riiptiiri,
Subaraknoid Kanama

Dalak: Abse, infarkt ve riiptiir

Akciger: PnOmoni, plorezi, ampiyem, pulmoner
emboli

Cilt: Petesi, janeway lezyonlari, osler nodulleri

Goz: Roth spots ve kanama

Acrteriyal emboli

Artrit, miyozit

Hasta bir ekip tarafindan degerlendirilip takip
edilmeli.

Tedavide antibiyotikler kombine edilmeli.

IV yoldan, yiiksek dozda 4-6 hafta siire ile
kullanilmali.

Tedaviye baslandiktan sonra da kan kiltird alinmali
min. Inhibitor Konsantrasyonu, min. Bakteriyel
Konsantrasyonu degerlerine bakilmali.

Hasta profilaksi konusunda bilgilendirilmeli.
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e Bakteriyel endokarditis dliimciil bir hastalik olmasi
sebebiyle her dis hekimi yaptig1 dis tedavileri sonucu
bu hastaligin olusmasini engellemek zorundadir.

e Bilindigi gibi risk tasiyan hastalarda antibiyotik
profilaksisi (antimikrobiyal) ve fokal enfeksiyon
odaklarimin kaldirilmasi temel adimdir.

e Bunun ic¢in risk grubu kalp hastalarmi tanimak
gerekir.

ENDOKARDITTEN KORUNMAK ICIN ONERILEN
KURALLAR

e Hastanin biitiin girisimlerini hastanin digetinin tam
sagliga kavusmasindan sonraya birakmak.

e Dis tedavilerinde miimkiin oldugu kadar atravmatik
calismak.

e Dis kontrollerini siklagtirmak, oral hijyen ve diyete
dikkate ettirmek.

e Oral islemler oOncesi agiz gargarast (genelde
clorhexidin) vermek (uzun siireli kullanimlar direngli
mikroorganizmalarin gelismesine neden olabilir).

e lyatrojenik enfeksiyon odagi olusturmamak.

e Antibiyograma gore antibiyotik se¢imi ve yeterli
dozda kullanilmasi. (Burada antibiyotik proflaksisi
kastedilmektedir ve birkag dernegin ve iilkenin
benimsedigi profilaksi sartlar1 ayr1 bir baslik altinda
ele alinacaktir).

¢ Dis tedavilerinin arasindaki siirelerini 14 glinden kisa
yapmamaktir.

e Agizda mevcut olan tim enfeksiyon odaklarini
yukaridaki kurallara uygun olarak tamamen ortadan
kaldirmak.

e Profilaksi yapilmasinin 6nemi tartisilmazdir. Ancak
dogru uygulanmasi son derece dikkatle takip
edilmelidir.

e Dishekimlerinin bu isi yeterince ciddiye almadiklar
korkun¢ rakamlarla ortaya konmustur. (Durack 52
basarisiz  bakteriyel endokarditis profilaksisinin
%92’sinin (49 hasta) bir dis tedavisinden sonra
meydana geldigini rapor etmistir).

FOKAL ENFEKSIYON

e Viicudun bir bdlgesinde yerlesen enfeksiyonun
mikroorganizma veya toksinlerinin kan yoluyla
viicudun diger bolgelerine yayilmasidir.

e Agiz i¢indeki kronik enfekte odaklar: enfekte pulpa,
periapikal lezyonlar, gémiilii disler, kok artiklart,
periodontal enfeksiyonlardir.

e Fokal enfeksiyon kuskusu olan hastalarda full-mouth
radyografi alarak tiim disler ve periapikal bolgeleri
dikkatle degerlendirilmelidir.

e Bunlarin varliginda, mikroorganizmalar ve toksinleri
viicudun ¢esitli dokularinda, bdbreklerde, kalp
kapakgiklarinda, eklemlerde, gozde yerleserek cesitli
hastaliklara yol agabilirler.

e Romatoid artrite, atesli romatizmaya, enfektif
endokardite, iridosiklite, deri hastaliklarmma (6rn:
tirtiker ) neden olabilirler.
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e Bu durumda profilaktik antibiyotik tedavisi
zorunludur. Bunun disinda, cerrahi miidahaleler
oncesi uygulanan ¢esitli profilaksi yontemleri vardir.

Bunlar kiicik farkliliklarla birbirlerine benzer
sekildedirler.

DENTAL MUDAHALE SIRASINDA DiKKAT
EDILMESI GEREKENLER

e Bu hastalarda kalpte veya koronerlerde, defekte bagh
olarak sekonder enfeksiyon riski artmistir.

e Agiz i¢i fokal enfeksiyon odaklar1 giderilmeli,
hemolitik streptokoklarin, kan dolagimi yoluyla kalbe,
kalp kapakgiklarina ulasarak, burada yerlesmesini
onlemek amaciyla mutlaka profilaktik antibiyotik
tedavisi uygulanarak cerrahi islemler
gerceklestirilmelidir.

e Koroner kalp hastalari, genellikle koronerlerde
trombiis olusumunu engellemek amaciyla
antikoagiilan ilaclar kullanirlar, bu da miidahale
sirasinda kanama egilimini arttirir.

¢ Bu nedenle miidahale 6ncesi hastanin doktoruyla
konsiiltasyona giderek, ilacin alimina ara verilmeli,
bu yapilamiyorsa gerekli lokal ve sistemik kanama
durdurucu onlemler alinarak miidahaleye girisilmeli
ve miidahale sirasinda ve sonrasinda kanama kontrolii
yapilmalidir.
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Ogrenim Kazanimlar

e Farkli hastaliklarin temel O6zelliklerini, neden faktorlerini,
yaygin Klinik belirtilerini incelemek

e Bu hastaliklarin bireyler ve agiz sagligi iizerindeki etkilerini
tanimak

e Ve yine bu hastaliklarin dis hekimligi i¢in 6nemini kavramak
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Hipertansiyon:

®  Sistemik arteriyel kan  basincinin  siirekli
yiikselmesidir.

®  Arter sisteminde iki ayr1 basing vardir:
Sistolik  basing: Sistol sirasinda sol  ventrikiiliin
kan1 aortaya attigi zaman kaydedilen basing
Diastolik basing: sol ventrikiiliin gevsemesi sirasinda,
arter sisteminde basincin diistiigii en algak seviye

® Diastolik kan basmcimin 90 mmHg, sistolik kan
basincinin 140 mmHg nin iizerinde oldugu degerler
hipertansiyon olarak bilinir.

> Hipertansiyon aslinda bir bulgudur. Sebebi belli ise
sekonder hipertansiyon adin1 alir. Ancak ¢ogunlukla
etyolojisi  belirsizdir, bu durumda esansiyel
hipertansiyondan soz edilebilir.

P Sekonder hipertansiyon, kronik bobrek yetmezligi,
iremi, glomeriilonefrit gibi bobrek hastaliklarina,
ateroskleroz, akut miyokard infarktiisii, kalp
yetmezligi gibi kalp-damar hastaliklarina, solunum
sistemi, endokrin, santral sinir sistemi hastaliklarina,
bazi ilaglara (sempatomimetik, oral kontraseptif,
amfetamin, ostrojen) bagl olabilir.

> Hipotansiyon ise yine prerenal akut bobrek
yetmezliginin, birkag saat ge¢mis Miyokard
infarktiisiiniin, akut miyokarditin, ¢esitli kan
hastaliklarinin ~ bulgusu olabilir. Bu hastalarda
durumun daha da agirlasmamasi saglanmalidir.

P Kan basincy, tansiyon aleti ve steteskopla olgiiliir.
Anksiyete, aktivite artisi, postiir, tansiyon aleti
kollugunun biiyiikligii ve kullanilan arter, kan basinct
ol¢lim sonucunu etkileyebilir.

P Normal tansiyon degerleri erigkinlerde 120/80
mmHg, yaglilarda 150 mmHg olarak
degerlendirilebilir.

Dis hekimi yaklasim:

P Anamnez ve muayene bulgulari, hipertansiyon
yoniinden dikkatle degerlendirilmelidir. Hipertansif
hastanin kan basinci kontrolleri her seansta mutlaka
yapilmali ve gerekirse doktoruyla konsiiltasyona
gidilmelidir.

P Kontrol altinda olmayan hipertansiyon hastalarinda,
agri, stres gibi uyaranlar, kan basincin1 aniden
yiikseltebilir, nadiren de olsa serebrovaskiiler
komplikasyonlar gelisebilir.

P Kan basmnct degerleri c¢esitli Onlemlere ragmen
diismiiyorsa seans baska bir giine ertelenmelidir.

P Dental anksiyete ve stres, hipertansif krize yol
acabilecegi i¢in hastada dis tedavisi Ooncesi sedasyon
yapilabilir. Oral diazepam 5-10 mg. tablet verilebilir.

P Genel anestezi endikasyonu varsa hastane ortami
tercih edilmelidir. Ciinkii genel anesteziklerin ¢ogu,
antihipertanssf ilaclarla etkilesebilir. Lokal anestezik
sollisyonlarin ise vazokonstruktor olarak adrenalin ve
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tiirlerini icermemesinde yarar vardir.

Kanama komplikasyonu s6z konusu olabilir; kanama
onlemleri ve kontrolii unutulmamalidir.

Rejyonel lokal anestezide aspirasyon mutlaka
yapilmalidir.

Seanslar kisa tutulmali, hastayr strese sokacak
hareketlerden kaginilmali, hasta rahatlatilmalidir.

Hipertansiyonlu hastalarda hicbir lokal sebep
olmaksizin dis agrilari olabilir (pulpadaki kan basinci
artigina bagli pulpa hiperemisi)

Antihipertansif ilaglar, agiz kurulugu, tat alma
bozuklugu ve diseti hiperplazisine neden olabilir.
Antihipertansifler:

Diiiretikler Adrenerjik blokiirler Vazodilatorler
Kalsiyum antagonistleri

Angiotensin converting enzim (ACE) inhibitorleri
Kalsiyum antagonistleri — diseti hiperplazisi
Alfa reseptorleri ve metil dopa — agiz kurulugu
ACE inhibitorleri — tat alma bozuklugu

Aritmiler:

Kalbin normal ritminin bozulmasidir.

EKG de ¢ok iyi tanimlanirlar

Siniis Tasikardisi: Dakikada 60-100 olan normal
nabiz hizi, egzersiz, ates, stres, heyecan, anksiyete
gibi durumlarda reaksiyonel olarak 100’iin iizerine
¢ikabilir. Bu hizli ve diizenli ritme ‘siniis tagikardisi’
denir.

Atriyel Aritmiler: Genel olarak hayati tehdit eden
durumlar degillerdir. Hastalarda, tekrarlayan atriyal
tagikardi durumlarinda, hastanin kalp hastaligi olup
olmadig: sorgulanmalidir.

Ventrikiiler Aritmiler: Hayati tehdit edebilme
potansiyeli olan ve siklikla kronik tibbi tedavi
gerektiren durumlardir.

Dis hekimi yaklasim:

Hastanin aritmi tipini 6grenmek tedavi planlamasi igin
uygun olacaktir. Asemptomatik ve atriyal aritmi olan
hastalar orta derece riskli hastalar olarak kabul
edilirken, ventrikiiler aritmisi olan hastalar ise yiiksek
riskli hastalardir. Semptomatik aritmi hastalari ise cok
yiiksek riskli gruptadir.

Kardiyak aritmisi olan hastalarda dis hekiminin
caligmasi esnasinda ciddi oliimciil aritmilere gegis,
enfarktiis,  senkop, kardiyak  arrest  gibi
komplikasyonlarin gelisme olasiligi vardir. (Ayrica
bu hastalarin kalp pili kullananlarinda bu pilin ritmi
bozulabilir).

Kalp pili kullanan hastalarda dental tedaviler
esnasinda ultrasonik detertraj aletleri, elektrikli
cerrahi aletleri (piezo surgery, koter, lazer), elektrikli
vitalometre cihazi, fizik tedavi ara¢lari kullanilmamali
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ve manyetik rezonans  goriintileme tercih
edilmemelidir.

Aritmi hastalar1 dis tedavisi oncesi stres ve kaygidan
uzak tutulmalidir. Gerekirse sedatif etkili ilaglar
kullanilir (5-10 mg Diazepam).

Tedavi senaslarit miimkiin oldugunca kisa tutularak
caligma sirasinda olusabilecek aritmi semptomlarina
karsi dikkat edilmelidir (sikinti hissi, gogiiste
huzursuzluk, carpinti, diizensiz hizli bir nabiz, bag
donmesi, senkop gibi).

Calisma esnasinda bu tiir semptomlar ortaya cikarsa
tedavi hemen sonlandirilmali, hasta dinlendirilmeli,
nabiz ve kan basinci takip edilmelidir. Eger dinlenme
ile ge¢miyorsa hastaneye sevk edilmelidir.

Aritmisi olan hastalarda adrenalin iceren lokal
anestezikler kullanilmamalidir.

Bu hastalarin kullandigi ilaglarin bazi oral bulgulari
olabilir.

Lupus benzeri bulgular (uzun siireli prokainamid
kullanimi)

Eriteme multiforme (uzun stireli Quinidine kullanimi)
Agiz kurulugu (Disopyramide) — ¢iirtige yatkinlik,
periodontal hastaliklarda artig

Lenfanjiyom

Lenfanjiyom, lenfatik damarlarin iyi huylu bir
timorudir. Bu, lenfatik  kanallarm  anormal
gelisiminden kaynaklanan nadir bir konjenital
durumdur.

Ozellikleri:

Lenfatik damarlardan olusur.

4 tip1 vardir: Kapiller, kaverndz, kistik, mikst.
Yumusaktir, boyutu degiskenlik gosterir.
Yavas biiyiir ve genellikle agrisizdir.
Cocuklarda sik goriiliir

Dilin 6n bolgesi veya ¢ene altinda sik goriiliir.
Dilde goriilenler makroglossi olusturur.

Ufak lezyonlar genelde yiizeyeldir.

Agiz boslugu dahil cesitli viicut bdlgelerinde
goriilebilir.

Spontan gerileme gostermez.

Klinik Ozellikler:
Etkilenen bolgede sislik veya kitle

Agiz  boslugunda  bulundugunda  konusmayi,
yutkunmay1 ve solunumu etkileyebilir.

Tekrarlayan enfeksiyonlarla iligkilendirilebilir.

Tan1 genellikle klinik muayene ve goriintiileme
temelinde konur.

Dis Hekimliginde Onemi:

Ag1z boslugundaki lenfangoimlar, dis tedavileri ve
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tedavi planlamalarini engelleyebilir.

Dis hekimleri, cerrahi veya dis ¢ekimi sirasinda
komplikasyonlar1  onlemek i¢in  varliklarindan
haberdar olmalidir.

Dis Hekimliginde Onlemler:

Agiz ve c¢ene cerrahlari veya diger uzmanlarla
isbirligi.

Lenfatik yapilar1 zarar vermekten kac¢inmak igin
dikkatli degerlendirme ve planlama.

Dis tedavileri sonrasi enfeksiyon belirtilerini veya
komplikasyonlar1 izleme.

AIDS (Acquired Immunodeficiency Syndrome)

Tanim: AIDS, HIV enfeksiyonunun ileri bir evresidir.
Siddetle zayiflamis bir bagisiklik sistemi ve cesitli
firsatg1 enfeksiyonlar ile kanserlerle karakterize edilir.
Ozellikler:

Insan Bagisiklik Yetmezlik Viriisii (HIV) tarafindan
tetiklenir.

Bagisiklik sistemini zayiflatir.
Firsatc1 enfeksiyonlara ve kanserlere yol agabilir.

Asemptomatik HIV ve AIDS dahil olmak {izere farkli
evrelerde ilerler.
Klinik Ozellikler:

Firsatg1  enfeksiyonlar  (6rnegin,  Pndmokistis
pnomoni)

Kilo kaybi, yorgunluk, gece terlemeleri

Zayiflamigs  bagisiklik  sistemi, c¢esitli  saglik
sorunlaria yol agabilir

Dis Hekimliginde Onemi:

Dis hekimlerinin uygun oOnlemleri alabilmek i¢in
hastanin HIV durumundan haberdar olmasi gerekir.

Oral hijyen, AIDS hastalarinin genel sagligina katkida
bulunabilir.

HIV de oral bulgular:

Candida

Oral kill1 l16koplaki
Lineer gingival eritem
NUP, NUG

Kaposi sarkomu
Non-Hodgkin lenfoma

Herpes simpleksAIDS
Dis Hekimliginde Onlemler:

HIV'nin yayilmasini 6nlemek icin enfeksiyon kontrol
onlemleri esastir.

Evrensel oOnlemlerin kullanimi (eldiven, maske,
koruyucu gozliik)

Ilerlemis vakalarda aerosol iireten islemlerden
kacinma gibi dis tedavisi icin oOzel diisiince
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gerekebilir.

Graft-versus-Host

Tanim: Graft-versus-Host hastaligi (GVHD), kok
hiicre veya kemik iligi nakli sonrasi ortaya ¢ikabilen
tibbi bir durumdur; bu durumda, donériin bagisiklik

hiicreleri alicinin dokularina ve organlarina saldirir.
Ozellikler:

Temel olarak allojenik nakillerle iligkilendirilir.
Akut veya kronik formlar1 mevcuttur.
Birden fazla organ sistemini etkileyebilir.

Semptomlar hafiften siddetliye kadar degisebilir.
Klinik Ozellikler:

Cilt dokiintiileri

Gastrointestinal belirtiler (6rnegin, ishal, karin agrisi)
Karaciger fonksiyon bozuklugu

Agiz mukozal degisiklikler (agr, tilserler)

Dis Hekimliginde Onemi:

Mukozit ve kserostomi dahil agiz i¢i belirtiler, dis
bakimi ve beslenmeyi etkileyebilir.

GVHD hastalar 6zenli dis tedavileri gerektirebilir.
Dis Hekimliginde Onlemler:

Dis tedavi planlamasi i¢in hastanin tibbi ekibi ile
yakin igbirligi.
Komplikasyonlar1 6nlemek i¢in ag1z hijyenine dikkat.

Akut GVHD nobetleri sirasinda invaziv dis tedavi
islemlerinden kaginma.

Hamilelik

Hamilelikte  c¢esitli  hormonal ve fizyolojik
degisiklikler meydana gelir.

Hormonal degisiklikler, progesteron ve ostrojen
seviyelerinde artis1 igerir.

Fiziksel degisiklikler, kilo alimi ve meme biiyiimesi
gibi.
Duygusal ve psikolojik degisiklikler.

Dig hekimi yaklasimu:

Plasenta ila¢ ve kimyasal maddelerin pasif difiizyonla
gecmesine elverigli  yapidadir. Bu maddelerin
plasentadan fetusa gecerek fetusta deformasyonlara
neden olmasina “’teratojenik etki’” denir.

Bu nedenle dis hekimi, hamilelerde ilag kullanimi
konusunda ¢ok dikkatli olmali, ozellikle ilk
trimesterda (organ ve doku olusumunun aktif oldugu
donem) c¢ok zorunlu olmadik¢a ilag yazmamali,
gerektiginde giivenilir oldugu bilinen ilaglari, doktoru
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ile konsultasyona giderek ve yarar-zarar hesabini
yaparak vermelidir.

®  Sadece hamilelerde degil, dogurganlik caginda ve
gebe kalma olasiligt olan biitiin kadinlarda ilag
kullanimi dikkat gerektirir

®  Gebelerde giivenli olarak  kullanilabilecek
antibiyotikler penisilinler ve sefalosporinlerdir.

° Tetrasiklin, yeni olusmakta olan dis ve kemiklerde
kalsiyuma baglanir ve bu dokularda birikir (dis ve
kemiklerde diskolarasyon).

®  Analjeziklerden morfin ve benzeri narkotik
analjezikler doguma yakin kullanilirsa bebekte
solunum depresyonu gelisir.

®  Aspirin, disiik kilolu bebek ve o6lii doguma yol
acabilir. En giivenilir analjezik paracetamoldiir.

®  Lokal anestezik soliisyonlarmin kullanimi sirasinda
icerdigi vazokonstruktoriin dikkate alinmasinda fayda
vardir.

e Diazepam, bebekte dudak-damak yarigina yola
acabilir.

° Gebelik disinda siit veren annelerde de ilag yazimi
konusunda dikkatli olunmalidir. Penisilin,
kloramfenikol, tetrasiklin, eritromisin gibi bir¢ok ilag
anne slitiine gecerek bebege zarar verebilir.

®  Hamilelerde radyografik inceleme de c¢ok dikkatli
yaptlmalidir. Ozellikle 1. trimesterda olabildigince
kaginmali, zorunlu durumlarda kursun Onliik
giydirilerek, doz ve siire azaltilarak, film ¢cekme ve
banyo teknikleri tekrarlar1 6nlemek agisindan ¢ok iyi
uygulanarak az sayida film ¢ekilebilir.

10 giin kurali:

Dogurganlik cagindaki kadinlarda, menstriiasyon
doneminin baglangicindan itibaren ilk 10 giin
radyografik inceleme agisindan en giivenli donemdir.
Hamilelikte oral bulgular

o Hamilelerde, kusma, tiikritk pH’sinin aside dénmesi
nedeni ile dis ¢lirlimelerine egilim artmaktadir.

®  Gebelik siiresince, agiz dokularinda meydan gelen en
onemli degisiklikler, gingivada vaskiilaritenin artmasi
ve periodontal dokularin lokal etkilere kars1 cevabinin
artmasidir.

®  Disetlerinde kizariklik ve kanama ile kendini gosteren
‘gebelik gingivitisi’

®  (QGingivitis hamilelikle direkt iliskili olmayip, lokal
faktorlere kars1 artmis cevabin sonucudur.

®  Bazen disetinin bir bolgesi (6zellikle papiller diseti)
bu reaksiyonu gosterir ve ‘gebelik tiimorii’ denen
lezyonlar gelisir. Gebeligin sonlanmasina kadar
tedavi edilemeden birakilmalidir.

®  Anne adaymin kronik periodontal hastaligi, diisiik
dogum agirlikli  bebeklerle iliskilendirilmistir.
Tekrarlayan aftoz iilserlere maruz kalan bazi
kadinlarda, tlserler hamilelik sirasinda durabilir
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(veya nadiren daha siddetli hale gelebilir).

Anneyi ve fetusu, stres ve bakteriyemi riskinden uzak
tutmak icin, acil uygulamalar disindaki islemler
dogum sonrasina birakilabilir.

1.trimesterda fetus teratojenik etkilere cok duyarlidir,
ayrica disiik olasiligi mevcuttur. Acil miidahaleler
yapilacaksa hasta rahatlatilarak seanslar kisa siireli
olmalidir.

2.trimester, zorunlu miidahaleler i¢in en uygun
donemdir (lokal anestezi ile endodontik tedavi, dis
¢ekimi, dolgu v.b.) yapilabilir.

3. trimester 1 sonuna dogru fetus iyice biiylimiistiir,
annedeki kardiyak degisiklikler onem kazanmistir. Bu
nedenle dental uygulama oOnerilmez. Bu dénemde
hasta koltukta sirt iistii yatar pozisyonda iken fetus
v.cava inf.” a bask1 yaparak hipotansiyon ve senkopa
yol agabilir (vena cava send.). Hasta hemen sol
tarafina yatirilirsa durum diizelir.

Hamilelik bir kadinin agiz saghigma daha ¢ok dikkat
etmesi gereken bir durumdur ve diizenli dis kontrolii
onemlidir.

Dis hekimleri tedavi planlamasi yaparken hastanin
hamilelik durumundan haberdar olmalidir.

Hamilelik gingivitisi mevcutsa; profesyonel bakim,
hasta egitimi ve oral hijyen hamilelik gingivitisini
azaltir.

Hamilelik tiimorleri dogum sonrasina birakilir.

Sayet, rahatsizlik, disfonksiyon, asir1 kanamaya yol
acarsa eksize edilebilir.

Gestasyonel diyabet ve preeklampsi riski.

Agiz hijyeni egitimi ile ve lokal etyolojik faktorler
ortadan kaldirilarak rahat bir donem olmasi
amaclanir.

Almmabilecek onlemler:

Hamilelik sirasindaki dis islemleri belirli 6nlemlerle
yapilmalidir.

Belirli  ilaglarm  ve  radyografik tetkiklerin
kullanomimdan ~ kagmilmali  veya  dikkatlice
yapilmalidir.

Agiz hijyeni ve onleyici bakimin vurgulanmasi
onemlidir.

Epilepsi

>

Epilepsi, santral sinir sisteminin paroksismal (ndbetli)
bir hastaligidir. Baglangici anidir ve genellikle
rekiirrenttir. Ve asagidaki belirtilerden bir ya da daha
fazlasiyla karakterize olabilir:

Biling kayb1

Lokalize veya generalize tonik spazmlar, kas
kontraksiyonlar1 veya ikisi birden
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Duyu bozukluklari

®  Psisik bozukluklar

»  2’yeayrlr
Idiyopatik Epilepsi
Semptomatik Epilepsi

» idiyopatik Epilepsi: Gosterilen bir organik beyin
bozukluguna dogrudan baglanamayan epileptik
nobetler i¢in bu terim kullanilir. Hayatin ilk 20 yilinda
baslaylp 6miir boyu devam edebilir. Herediter bir
faktor bulunabilir. Iki sekilde ndbetler agi13a gikar:
Grand mal
Petit mal

Grand Mal:

®  Bu nobetler ¢cogu kes bir ¢iglig1 takiben ortaya ¢ikan
ve arkasindan da hastanin yere diistiigii ani biling
kaybr ile karakterizedir.

®  (esitli yaralanmalar olabilir.

®  Busiire iginde hastada inkantinans ortaya ¢ikabilir ve
dilini yanagini 1sirabilir.

®  Agizdan kopiik gelebilir.

®  Tonik faz boyunca siklikla solunum durur ve siyanoz
olusabilir.

®  Uyanmay1 takiben hasta cogunlukla uykuludur ve
konflizyonu vardir. Bas agrist veya kas agrisindan
yakinabilir. Nobetlerin siiresi degiskendir.

Petit Mal:

®  Klasik petit mal, bos veya anlamsiz bir yliz ifadesi ve
kas tonusu kaybi1 olmaksizin, anlik motor aktivite
kaybiyla karakterizedir. Bazen biling kaybi (kisa siire)
ve motor tonus kayb1 gelisebilir.

®  Petit mal nobetlerini takiben postiktal durum ortaya
¢ikmaz. Biling, aninda geri déner. Istemli motor
aktivite aninda devam eder; c¢ogu kez biyilk
frekanslarla olur.

» Semptomatik epilepsi: Semptomatik epilepside
goriilen generalize konviilsiyonlarin idiopatik tipin
grand mal nobetlerinden farki yoktur. Ancak ondan
farkli olarak nobet Oncesinde aura bulunabilir (hos
olmayan koku ya da bir ekstremitede parastezi).

»  Semptomatik epilepsi terimi gosterilen bir beyin
hastaligina baglanabilen epileptik ndbetler ig¢in
kullanilir.

»  Epileptik bireylerdeki birgok ndébetin belirgin bir
tetikleyici olmamasina ragmen, bazi durumlarda;

®  Aclik ve uyku eksikligi

® Hormonal degisiklikler (6rnegin, hamilelik veya
menstruasyon),
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Metabolik bozukluklar,

Duyusal uyaricilar (parlayan 1siklar, sesler ve
dokunma - hatta ¢ok nadiren elektrikli dis firgasi),

Regete edilen veya yasa dis1 ilaglar (alkol,
klorpromazin, enfluran, flumazenil, fluvoksamin,
ketamin, metohexiton, tramadol, trisiklik
antidepresanlar)

Veya bunlarin kesilmesi, nobetin tetikleyicileri
olabilir.

Ozellikler:

Epilepsi, tekrarlayan nobetlere yatkinligi olan
norolojik bir durumdur ve yaklasik olarak yetiskin
niifusun %1'ini etkiler. Altta yatan beyin patolojisi
(yaralanma, tiimorler veya enfeksiyonlar) kaynakl
olabilir.

Toplam niifusun %10'a yasamlar1 boyunca en az bir
nobet yasar, ancak ¢ogunlukla ¢ocukluk doneminde
atesli nobetlerden kaynaklanabilir.

Nobet (sara) anormal serebral kortikal elektriksel
aktivite nedeniyle olusan bir ndbet veya gegici biling
bozuklugudur.

Farkli yaglarda farkli nedenler baskin olabilir.

Epilepsi tedavisinde amag, nébetlerin meydana
gelmesini  Onlemektir. Bu amacla antikonvulsan
ilaglar kullanilir:

Fenobarbital ~ Fenitoin ~ Pirimidon  Etosiiksimid
Karbamazepin Diazepam Difenilhidantoin Eptandoin
Dis Hekimliginde Onemi:

En 6nemli risk dis tedavisi sirasinda ndbetin meydan
gelmesidir. Tedaviye baglamadan Once hastanin
doktoruyla konsiiltasyon yapilmalidir.

Dis tedavisi stresi, aglik, yorgunluk, titresen parlak
1s1klar, epilepsi tedavisinin yeni durdurulmus ya da
degistirilmis olmasi nobetlerin baglamasini uyarabilir.
Hatta gerekli bulunursa sedatif uygulamalara
bagvurulur. En ¢ok ‘Nembutal’ kullanilir.

Gilinde 1 defadan fazla nobet geliyorsa bu hastanin
kontrol altinda olmadigimi gosterir. Acil olmayan
tedaviler ertelenmelidir.

Epileptojenik  ilaglar  kullanilmamalidir.  Alkol
epileptojeniktir (metahexidon, enfluran, ketamin,
klorpromazin).

Epileptiklerin kullandig1 ilaclarla dis hekimlerinin
kullandig ilaglarin etkilesimleri 6nemlidir.
Eger epileptik kriz gelisirse;

Kendine zarar vermesi engellenir.
Disleri arasina tampon koyulmali.

Yan yatirilmali ki kusarsa aspire etmesin.
Etraftaki esyalar uzaklastiriimali.

Tedavi aninda kriz gelirse, agizdaki her sey hemen
uzaklastirilmali.
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Nobet uzarsa L.V. Veya I.M 10 mg Diazepam
verilebilir.

Oksijen vermek yararli olabilir.

Status  epileptikustan  (6liime  sebep  olan)
stiphelenilirse hasta hemen hastaneye sevk edilmelidir.

Epilepsili hastalarin ¢ogunun kullandigi phenytoin,
ozellikle genclerin dis etlerinde hiperplaziye neden
olabilmektedir. Bu hiperplaziyi arttiracak kotii agiz
hijyeni, kotii restorasyonlar elimine edilmelidir.
Gerekirse dis eti hiperplazisi opere edilmeli ancak
tekrarlayabilecegi belirtilmelidir.

Lokal anestezi tercih edilmeli. Genel anestezi
sirasinda cerebral anoksi meydan gelir. Bu da
epilepsi nobetinin baglamasina neden olabilir.
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10.BOLUM: Yashlarda Kemik Mineral
Yapisindaki Degisiklikler, Kemik Yogunlugu
Dr. Dt. Manolya flhanh
Agiz Dis ve Cene Radyolojisi
Ekim,2024
manolya.demircanilhanli@neu.edu.tr
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Ogrenim hedefleri:

®  Bu dersi tamamladiktan sonra dgrenci;
®  Kemigin yapisi hakkinda bilgi sahibi olur,

®  Yaslanma ile birlikte kemigin yapisinda meydana
gelebilecek degisiklikleri kavrar.

®  Yaslanma; zamanin ilerlemesiyle organizmanin tiim
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hiicre, doku ve organlarinda fonksiyonlarin
azalmasiyla ortaya ¢ikan olagan bir siirectir; hastalik
degildir.

®  Yaslanma ile beraber kas-iskelet sisteminde de bir
takim degisiklikler meydana gelir.

® Kemik kaybi olusur, kemik mineral yogunlugu
azalir, kemik yapis1 bozulur.

° Kemik dokusu; kemik dokusu matriksi ve kemik
hiicrelerinden olusur.

®  Kemik dokusu matriksinde organik (kollajen lifler)
ve inorganik maddeler (Ca, P, Na, Mg) vardir.
Yassi kemikler:

o Kafa Kemikleri

®  Skapula
° Mandibula
o [lium

° Vertebra
° Pelvis

o Sternum vs
Uzun kemikler:

° Tibia
o Femur

® Humerus vs
Kemik yapist
Kortikal kemik (%80)

®  Yogun ve siki
®  Uzun kemikler boyunca

®  Ortasinda silindirik bosluk
Trabekiiler kemik (%620)

®  Hafif, balpetegi seklinde
®  Basing ve baskiya gore sekillenir

®  Uzun kemiklerin uglarinda ve vertebrada
Kemiklerin gorevleri

®  Destek ve koruyucu doku
®  Hemopoezde yer alirlar

®  Mineral dengesi (Major kalsiyum rezervi=total viicut
kalsiyum  rezervinin  %99’u  iskelet  yapisi
icerisindedir)
Cenelerin siirekli remodeling siireci

® Her yil total kemik kiitlesinin %35 ile %10’unu
tamamen degisir

®  Trabekiiler kemigin turnover orani (%20)

®  Kortikal kemigin turnover orant (%5)
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Sistemik hastaliklarin  kemikler itizerine etkisi;
osteoklastlar, osteoblastlar ve osteositler tizerine
olan etkisi

®  Kemik yogunlugundaki degisimler

®  Kemik boyutunda ve seklinde degisim

®  Trabekiillerin sayisinda, boyutunda degisimler
®  Kortikal yapilarin degigmis kalinligi

®  Genel kemik dansitesinde artma veya azalma

° Kemiklerin dansitesini azaltan sistemik durumlar
olgunlagmis disleri etkilemez.

®  Kortikal yapilar ince, daha az belirgin

®  Kemik dansitesinde gergek bir artis sz konusu ise
mandibula  tabam1  ile  trabekiiler = kemigin
radyoopasitesi birbirine ¢ok yakin kontrastlarda.

®  Mandibular kanal, ¢evre dokularin daha radyoopak
goriilmesi ile belirginlesir.
Dis formasyonu sirasinda meydana gelen bazi
sistemik hastaliklarindan dolay: dislerde degisimler

®  Erken veya geg dis siirmesi
®  Hipoplazi
®  Hipokalsifikasyon

®  Lamina duranin radyografik olarak incelenememesi

° Yaglanmayla birlikte, siklikla kadinlarda olmak
tizere biitlin kemiklerde kalsifiye doku azalir,
porozite meydana gelir, kemiklerin kirilganlig: artar.

®  Yagshida hem maksilla ve hem de mandibulada kan
akimi  azalmistir. Bu durum arteriosklerotik
degisikliklere veya dis kaybina bagli olarak meydana
gelebilir.

® Kemikte yasam boyu devam eden metabolik bir
aktivite (kemik yikimi ve kemik yapimi) vardir.

® Normalde yapim ve yikim olaylart bir denge
icerisinde devam eder ancak bazi nedenlerle bu
denge bozulabilir.

®  Endokrin faktorler, vitamin ve diger bazi etkenler
sonucunda bozulursa metabolik ve endokrin kemik
hastaliklar1 olusur.

®  Bunun sonucunda kemiklerin yogunlugu azalir veya
artar.

®  Metabolik kemik hastaliklar1 icerisinde en sik
goriilen osteoporozdur.

® DSO raporlarma gére 50 yas iizerindeki
postmenapozal popiilasyonun 9%30’u osteoporoz
smifindadir.
Osteoporoz

®  Osteoporoz; kemik yogunlugunda azalma ve kemik
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mimarisinde bozulma sonucu olusan ilerleyici bir
hastaliktir.

e  Zamanla kemikler kalsiyum kaybederek, delikli,
zayif ve kolay kirilabilir hale gelir.

®  Trabekiiler kemik hacminde, yapisinda ve her bir
trabekiiliin boyut ve kalinhiginda degisikliklere
neden olan birbirine bagh kemik rezorpsiyonu ve
olusumu siireglerinde bir dengesizlik olusur.

®  Osteoporoz kemigin yaslanma siireciyle gelisir ve
normalin  bir varyasyonu olarak kabul edilir
—primer osteoporoz, (%95).

®  Yagsla kemik kitlesindeki azalma gercekte, belirgin
oranlara varana kadar fark edilmeyecek

yavagliktadir.

®  Sekonder osteoporoz; beslenme yetersizlikleri,
hormonal dengesizlik, aktivite eksikligi,
kortikostreroid veya heparin tedavisi nedeniyle
olusabilir.
Klinik Bulgular

®  Osteoporozun en dnemli klinik belirtisi kiriktir.

®  En sik goriildigii bolgeler distal radius, proksimal
femur, kostalar ve vertebralardir.

®  Hastalarda kemik agrisi olabilir.

®  En yiksek risk grubu menopoz sonrast donemdeki
kadinlardir.

®  (Cene fraktiirleri gortilebilir,

L] Hasta yerken, icerken hatta konusurken c¢ene
fraktiirleri olusabilir,

®  Bu hastalarda ¢ekim yaralart geg iyilesir.

®  Erkelerde osteoporoz genellikle asemptomatiktir
ancak travmaya bagli agri ile kendini gosterebilir.
Radyografik Bulgular

®  Osteoporozda, kemik densitesi azalmis, radyolusensi
artmigtir.

®  Inferior mandibular kortekste azalmis densite ve
kortikal sinirlarda incelme olabilir.

®  Kemikteki trabekiillerinin sayis1 ve kalinligi
azalmistir. Ancak yogunlugu azalmis spongioz
kemigin yaninda korteks daha yogun goriliip
kalemle ¢izilmis gibi izlenir.

®  (Cene kemikleri incelmistir.

® Digsiz hastalarda alveol kemigi rezorpsiyonu
artmistir.

®  [amina dura normalden daha ince goriilebilir.

®  Tanmida rutin radyolojik incelemelerin katkis1 ¢ok
azdir.

®  Osteoporozun direkt grafilerde taninabilmesi i¢in
kemik kiitlesinin %30 kadarinin kaybedilmis olmasi
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gerekir.

® Kemik kiitlesinin  belirlenmesinde  yiiksek
¢Oziiniirliiklii BT yontemi kullanilabilir.

® Kemik mineral yogunlugu oOlc¢limlerinde en ¢ok
kullanilan ~ yontem  ““Dual  Enerji  X-Ray
Absorbsiyometri (DEXA) ©* yontemidir.
Tedavi

®  Kaybolan kemigi yerine koymak oldukca zor, pahali
ve uzun zaman almakta,

®  Koruyucu Onlemler (yasam tarzinda degisiklik-
diismeyi 6nleme),

® Uygun egzersiz programlari, uygun beslenme,
diizenli ila¢ kullanimi, diizenli doktor kontrolii,

® Hormon replasman tedavisi (yerine koyma),
kalsiyum, D vitamini, Kkalsitonin (kortikal ve
trabekiiler kemik kayb1 hizinin azaltilmasinda
yardimct),

° Ve bifosfonatlar.
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Ekim, 2024
manolya.demircanilhanli@neu.edu.tr

128


mailto:manolya.demircanilhanli@neu.edu.tr

Agiz ve Dis Radyolojisi Ders Notlar1

Ogrenme hedefleri:

Bu dersin sonunda 6grencilerin;

e Dental implant tanimlamasini yapabilmesi,

e Dental implantlar i¢in ideal goriintiileme
teknikleri hakkinda bilgi sahibi olmasi

e Implant goriintiilemede kullanilan radyografik
teknikleri siralayabilmesi ve

e Implant goriintiilemede kullanilan radyografik
tekniklerin avantajlarini/dezavantajlarini
kavramis olmalar1 hedeflenmektedir.
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Implant; tedavi amaci ile viicut igerisine ve canli
dokulara cansiz maddelerin yerlestirilmesini ifade

Dental implantlar; dissiz ¢enede kemigin igine veya
iizerine cerrahi olarak yerlestirilen ve disin yerini

Implant teknolojisi, normal ¢igneme yeteneklerine
tekrar kavusabilmeleri ve ¢ekinmeden islevlerini

yerine getirebilmeleri konusunda dis hekiminin

Dental implant, biyouyumlu titanyum ya da zirkondan

>

eder.
>

tutmasini amaglayan yapilardir.
>

hastalara yardimci olabilmesine olanak saglamistir.
>

yapilmis bir vidadir.
»  Cene kemigine yerlestirilir ve dis kokiinii taklit eder.
>

Uzerine yerlestirilen ek parcalarla planlanan protezin
agiza adaptasyonu saglanir.

Radyografik inceleme 6ncesi hastadan alinan dental
ve sistemik anamnez ve yapilan Klinik muayene ile
implant gerekliligi tartisiimalidir.

Klinik muayenede;

Agizdaki dislerin durumlart ve
pozisyonlar1 ile var olan okliizyon
degerlendirilir.

Periodontal dokularin saghgi ve
oral hijyen seviyesi incelenir.
Dissiz bolgenin
rezorbsiyonu degerlendirilir.
Oral yumusak dokularin durumu
degerlendirilir.

kemik

Radyolojik muayenede;

Kemik sagliginin degerlendirilmesi
ile baslar.

Goriintilleme  teknikleri, implant
tedavisinin her asamasinda;

(cerrahi  Oncesi  tani, cerrahi
yerlestirme islemini de i¢eren tedavi
planlamasi ve cerrahi sonrasi
degerlendirme, protez restorasyonu
ve sonrasi takipte) hekime onemli

bilgiler verir.

Kemik dokusunun yeterliligini saptamak, (kemik
yiiksekligi ve kalinligina gore implantin tipi ve

Cerrahi islem sirasinda gelisebilecek komplikasyonlari
engelleyebilmek i¢cin mandibuler kanal, maksiller
siniis gibi anatomik yapilarin lokalizasyonlarini

Implant Uygulamalarinda Klinik Degerlendirme
Implant basarisinda, dogru tam ve tedavi planlamast,
dental implantin kusursuz yerlestirilmesi, implant
uygulanacak kemigin saglikli olmasi, kemigin kalite
(yogunluk), kantitesinin (miktar1) yeterli olmasi ve
implantin en uygun bolgeye yerlestirilmesi gerekir.
Cene kemikleri alveol kemigi ve bazal kemikten
olusur. Alveol kemik dis koklerini destekler, bazal
kemik kemik ise alveol kemigine taban olusturur.
Kemigin i¢ kisminda trabekiiler o6zellige sahip,
slingerimsi yap1 gosteren’spongioz kemik-trabekiiler

Amac;
>
boyutunun se¢imi).
>
belirlemektir.
>
>
>
kemik’’ tabakas1 vardir.
>

Dis kisimda ise daha yogun °’ kompakt kemik-kortikal
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\ 7%

kemik’’ tabakasi vardir.

Spongioz kemik, sertlik ve yogunluk bakimindan
kompakt kemige oranla daha zayiftir.

Spongioz kemik yeterince yogun ve sert olmadig1 igin
implant uygulamasinda stabil taban olusturmaz.
Implant  yerlestirilmesinden  sonra,  spongioz
kemikteki kemik hiicreleri implantin yilizeyi boyunca
yiiksek yogunlukta kemik olusturarak
osteointegrasyonu saglar.

Kompakt kemik sert ve dayanikli oldugu i¢in implant
uygulamalarinda ideal bir yapidir.

Implant uygulamalar1 i¢in en ideal kemik yapisi kalin
bir kompakt kemigin sardig1 yogun spongioz kemik
profilidir.

Basaril1 osteointegrasyon icin kemigin kalitatif ve
kantitatif olarak yeterli olmas1 gerekir.

Kemik miktarim1 belirlemek i¢in, mevcut kemigin
yiikseklik, genislik ve uzunlugunun bilinmesi gerekir.

Kemik yiiksekligi;

Maksillada kemik yiiksekligi, dissiz alveol kretinin
tepe noktasi ile maksiller siniis ve burun boslugu
arasindaki mesafedir.

Mandibulada kemik yiiksekligi, digsiz alveol kretinin
tepe noktast ile mandibular kanal arasindaki
mesafedir.

Kemik genisligi;

Kemigin bukko-lingual/palatinal (BL-BP) yiizeyleri
arasindaki kalinliktir.

Basarili implant i¢in kemik kalinlig1 yeterli olmalidir.

Implant cevresindeki kemigin kanlanmasi igin,
implant ¢evresindeki kemik miktarinin en az 0.5 mm
olmasi gerekir.

Bu nedenle kok seklinde implantlar kullanildiginda
kemik genisligi minimum 5 mm, Blade tipi implantlar
icin genisligin minimum 2.5 mm olmas1 gerekir.
Implantta kemik uzunlugu;

Komsu disler ve implantlar arasinda mezio-distal
yondeki kemik mesafesidir.

Implant Uygulamalarinda Cenelerin
Degerlendirilmesi;

Mandibulada; bazal kemik, alveoler kemik,
mandibular kanal ve mental foramen degerlendirilir.
Maksillada implant uygulamalar1 agisindan en 6nemli
anatomik olusumlar, burun boslugu, insiziv foramen

ve maksiller siniislerdir.
Maksiller kemikte implant uygulamalarinda goriilen
basarisizlik mandibulaya gore daha fazladir.

Implant uygulamalarinda radyografik
degerlendirme:

Cerrahi Oncesi radyografik incelemede yapilacak
hatali degerlendirme implantin basarisizhigt ve
komplikasyonlari ile sonuglanir.

Radyolojik incelemede, implant bolgesindeki kemik
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miktar1 veya implantin 6nemli anatomik yapilarla
iliskisi degerlendirilir.

Oral implantolojide radyolojik muayenede sunlar
degerlendirilir:

Mevcut kemik miktari

Kemik dokusunun yogunlugu

Kemik ¢evresindeki kuvvet ¢izgileri, andirkat
bolgeleri

Cene kemiklerinin bukkolingual/palatinal genisligi
Kemik yapisinin konturlari

Mandibular kanalin bukko-lingual yéndeki konumu
Implant bolgesinde gomiik disler, kemige ait
patolojiler

Kemikteki anatomik yapilar implanta olan iligkisi
Implant cevresindeki kemik olusumu

Cenelerin bireysel farkliliklar

Asirt yiikke maruz kalan bolgeler

Alveol kretinin durumu

Endodontik tedaviler

Basarisiz implantlarin teshisi

IDEAL GORUNTULEME TEKNIGI;
Implant  bolgesinin mesio-distal, bukko-lingual,
superior-inferior yonlerde goriilebilmesini saglamali,

Giivenilir ve tam Ol¢iimler yapilabilmesine olanak
vermeli,

Trabekiiler kemik densitesini ve kortikal kalinlig
degerlendirme kapasitesi olmali,

Bolgenin klinik ve radyografik goriintiisii arasinda
baglant1 kurabilme kapasitesi olmali,

Hasta i¢in uygulanisi rahat, ulasilabilir ve ekonomik
yonden uygun olmali,

Minimal radyasyon riski tagimali.

Implant Radyolojisi;

Preoperatif

Intraoperatif

Postoperatif donem incelemelerini igerir.

IMPLANT GORUNTULEMEDE
KULLANILAN RADYOGRAFIiK TEKNIiKLER:

Intraoral radyograflar (konvansiyonel ve dijital),
Periapikal, Okluzal

Panoramik Radyografi

Lateral Sefalometrik incelemeler

Bilgisayarli Tomografi, Konik Isinli Bilgisayarh
Tomografi

Manyetik Rezonans Goriintiilleme (MRG)

Intraoral Radyograflar

Periapikal Radyografi
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Implant  uygulamalarinda  diger  radyografik
yontemlerle tespit edilen ancak net olarak
goriillemeyen alanlar1 daha detayli gérmek igin
periapikal radyografi istenir.

Ustiin rezoliisyon ve detay saglama dzellikleri vardir.

Belirli alandaki anatomik olusumlar, kemigin yapisi,
kemigin yiikseklik ve uzunlugu goriiniir. Ancak
kemigin bukko-lingual/palatinal pozisyonu
degerlendirilemez.

Paralel teknikle alinan radyogramlarda kemik
yiiksekligi dogru olarak hesaplanir. Bu ydntemde
geometrik distorsiyon ve yar1 golge alanlart minimum
seviyededir.

Mesiodistal yonde, implant bolgesine komsu disleri ve
kalan mevcut alveoler kemigi degerlendirmede
siklikla kullanilir.

Kolay uygulanabilirler ve nispeten ucuzdurlar.

Implant uygulamalarinda dijital radyografi ile klasik
radyografi esit diagnostik degere sahiptir. Dijital
radyografide radyasyon dozunun az olmasi,
goriintliler  lizerinde maniplasyon ve Olgiim
yapilabilmesi avantaj olarak kabul edilir.

Periapikal radyografinin dezavantajlar
Goriintliide uzama veya kisalmalar olabilir.
Mandibuler kanal her zaman izlenemeyebilir.

Paralel teknik uygulanmazsa, mevcut kemik miktari ve

yiiksekligi, uzama veya kisalmalara bagli olarak
dogru elde edilemez. Ayrica genellikle supero-
inferior yonde tiim ¢ene kemigini (maxilla veya
mandibula) filme s1§dirmak miimkiin degildir.

Okluzal Radyografi

Implant uygulamalarinda sirli kullamim alanima
sahiptir.

Okluzal radyografide g¢enelerin BL/BP genislikleri,
kemik yapisinin konturlari, mandibular kanalin BL
yondeki konumu goriiliir.

Okluzal grafi mandibulanin yalnizca en genis kismini
(alveoler kretin inferioru) gosterir. Bu da BL yonde
gercekte var olandan daha fazla kemik varmis gibi
diistindiirebilir.

Gomiili kokler ve bu bolgede mevcut baska bir
patolojinin uzaysal patolojileri incelenir.

Ust cenede ise, anatomik smirliliklar1 nedeniyle
implant radyolojisinde yararli degildir.

Panoramik Radyografi

Maksilla ve mandibulanin bir radyogram iizerinde
goriilmesi, implant uygulamalarinda hekimin isini
kolaylastirir.

Bu radyografi ile uygulanacak implant bolgeleri i¢in
alveoler kretler degerlendirilir.

Kemigin ytikseklik ve uzunlugu 6l¢iiliir.

Mandibular kanalin kortikal sinirlarinin, maksiller
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siniis ve nazal fossanin baslangi¢c degerlendirmelerini

yapmada yararhidir.

» Maksilla ve mandibuladaki anatomik olusumlar ve
bunlarin komsu yapilarla iligkisi incelenir.

»  Detaylari intraoral filmden daha azdur.

Implant uygulamalarinda panoramik
radyografinin;
Avantajlar: Dezavantajlari:

Cene kemikleri ve tiim disler bir
film tizerinde goriiliir

Anatomik bolge ve noktalar kolay
belirlenir

Kemigin  vertikal
degerlendirilebilir

yiiksekligi
Komsu yapilar hakkinda bilgi
saglanir

Uygulanmas: kolaydir

Radyografi alinma islemi kisa siirer
Radyasyon dozu diistiktiir.

Kullanilan cihaza gore goriintiide
magnifikasyon olabilir (Panoramik
goriintiide horizontal
magnifikasyon, gercek boyutlara
gore 0.70 — 2.2 kat arasinda degisir,
bazi iiretici firmalar, bunu ortalama
1.25 olarak rapor ederler)

On disler bolgesine  servikal

vertebralar stiperpoze olur
Distorsiyonlar olusabilir
Ince anatomik detaylar goriilmez

Dissiz hastalara pozisyon vermede
giicliik cekilir.

Lateral Sefalometrik Radyografi;

» Dissiz olgularda mandibula simfizinin incelenmesi

icin kullanilir.

» Mandibula-maksilla arasindaki iliski hakkinda bilgi

Verir.

» Yalnizca maksilla ve mandibula orta hatta cross-
sectional goriintii saglayabilir. Orta hatta yer almayan
dokular kars1 tarafa siiperpoze olur.

» Magnifikasyon nedeniyle giivenilir &lgiimler elde

edilemez.

134




Agiz ve Dis Radyolojisi Ders Notlar1

Bilgisayarh Tomografi (BT) :

Avantajlari
Dissiz hastalar veya c¢ok sayida
implant yerlestirilmesi
diisiiniilenlerde ve augmentasyon
islemlerinde en 1iyi goriintileme
teknigidir.

Giintimiizde ¢ok kisa siirede 1-1.5 mm
kalinliginda cross-sectional Kesitler
elde edilebilmektedir.

Dezavantajlari;
Pahali bir yontem olmasi,

Kullanilan 6zel dental yazilim
programlarinin her yerde
bulunmamasi,

Radyasyon dozunun fazla olmasi.

Dental Medikal
Volumetrik Tomografi

BT (BT)

Cone Beam Fan Beam
Vokseller Vokseller
Izotropik izotropik degil
Geometrik Kontrast
¢Oziintirligi ¢Oziintirligi
yiiksek yiiksek

%98 daha az x- Kesitsel

ray 1sinlama

3-4 mA 120 mA

Meri software programlarinin
gelistirilmesi  ile implant  o6ncesi

planlamada kullanilmaktadirlar.

DENTAL BT (KIBT)

» Cene eksenlerine dik cross-sectional ve panoramik

goriintiiler
programidir.

olusturmay1

saglayan bir yazilim

»  Aksiyal planda elde edilen yiiksek ¢oziiniirliikte ince
kesit tomografik goriintiilerindeki datalar1 kullanarak,
istenilen diizlemde imajlar olusturur.

DENTAL VOLUMETRIK TOMOGRAFi (DVT)

» Dissiz ya da multiple implant veya augmentasyon
islemleri diisiiniilen hastalar, en 1yi CBCT ile

degerlendirilir.

3 boyutlu bir goriinti,

implant

diisiiniilen bolgenin tim morfolojisinin goriilmesini

saglar. Gortnti

¢Oziintrlikleri

medikal

tomografilerden 4-8 kat daha fazladir. Radyasyon

dozlar1 oldukga diigiiktiir.
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» Heriki BT’ de reformat goriintiiler 3 temel imaj tipi ile
elde edilir;

* Bilgisayarda olusturulmus alveoler proges egrisinin
axial goriintiileri,

»  Reformat alveoler cross-sectional goriintiiler,

*  Panoramik benzeri goriintiiler.

Konik Isinh Bilgisayarh Tomografi (KIBT)

» Implant planlamas, post-operatif  takip ve
periimplantitis vakalarinda istenir.

» KIBT ile alveol kemiginin boyutlar1 ve anatomik
yapilarla olan iliskisi i¢ boyutlu incelenebilir.

»  Bu goriintiilerle sanal ortamda ya da ii¢ boyutlu gergek
modeller ve “’implant rehberleri’’ elde edilebilir.
Boylece olusabilecek komplikasyonlarin  Oniine

gecilir.
» KIBT ile kemigin yiiksekligi, genisligi ve kalitesi
belirlenebilir.

Konik Isih Bilgisayarh Tomografi (KIBT)

» KIBT cihazlari, 6nerilen implant bélgesinin aksiyal,
sagittal, cross-sectional, panoramik ve ii¢ boyutlu
(3D) goriintiiler iceren multiple rekonstriiksiyonlarin
yapilabilmesine imkan saglayabilir.

» Bu goriintiiler iizerinde alveoler kemik yiiksekligi ve
genisligi  Ol¢iimleri  yaninda, alveoler kemik
angulasyonunun degerlendirilmesi de yapilabilir.

»  Alveoler kemigin dansitesi ve diger karakteristikleri
KIBT ile degerlendirilebilir.

Implantuygulamalarinda KIBT nin;

Avantajlar: Dezavantajlar::

Anatomik yapilar ve patolojik Pahali  bir cihazdir, maliyeti
olusumlarin ytikseklik, genislik ve yiiksektir

derinlik Sl¢timleri yapilir Her merkezde bulunmaz

Objelerin stiperpozisyonlari Metalik yabanci cisimler artefakt
olusmaz olusturur.

Imaj iizerinde Slciimler milimetrik

olarak yapilabilir

Yumusak dokular

degerlendirilebilir

Kemik hacmi ve yiiksekligi
hakkinda bilgi verir

Doku dansiteleri saptanabilir

Bilgiler saklanabilir ve ¢iktilar
almabilir

Implant komplikasyonalar1
belirlenir.
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INCELEME ALANI;

Alt ¢cenede; infrakortikal sinirdan, dislerin tiiberkiilleri
seviyesindeki diizleme kadar,

Ust ¢enede; mevcut dogal dislerin tiiberkiillerinden,
maksiller siniisiin alt sinirina kadardir.

Bilgisayar programi kullanilarak secgilen axial scan
iizerinde bir seri ardigik noktalamalar, istege gore bir
ark veya her ¢ene i¢in tek bir egri gelistirecek sekilde
birlestirilir. Daha sonra bilgisayar programi, o arkin
egimine dik, bir seri ¢izgiler olusturur. Bu cizgiler
sabit araliklarladir (genellikle 1-2 mm) ve axial ve
panoramik goriintiiler izerinde, rekonstriikte edilecek
her bir cross-sectional kesitin  pozisyonlarini
gosterecek sekilde ardisik olarak numaralandirilir.

Cross-sectional alveoler rekonstriiksiyonlar, c¢ene
egrisine dik yapilir, panoramik rekonstriiksiyonlar,
egriye paraleldir. Cesitli diizenlemelerde ii¢ boyutlu
tasarimlar olusturulabilir.

Oblik cross-sectional goriintiiler dental program
tarafindan egriye dik gelecek sekilde cizilen ¢izgilerin
belirttigi diizlemlerden yeniden olusturulurlar.

Aksiyal ve panoramik goriintiilerde pozisyon tespit
edilerek,

Oblik cross-sectional goriintiilerden yiikseklik ve
bukko-lingual kalinlik degerlendirilebilir.

Reformat panoramik goriintiiler i¢in aksiyal plandaki
bir gorlintlinlin iizerine ¢ene akslarina bukkalden ve
lingualden paralel ¢izgiler gizilerek 5- 8 panoramik
goriintii elde edilir.

Panoramik (dogrusal egimli) goriintiiler, mesiodistal
iligkileri ve nonkortike mandibuler kanali incelemede
yardimcidir. Ancak, reformat CT’ nin kalitesi,
gorlintii elde edilmesi sirasinda hastanin hareketsiz
kalabilmesine baglhdir, ¢iinkii hareket geometrik
distorsiyona neden olur.

CBCT’ de daha kisa goriintii olugturma siiresi nedeni
ile bu konu daha az sorun olmaktadir.

Reformat CBCT/MDCT goriintiileri, fotograf kagidina
veya radyografik film {iizerine gergek boyutlarda
basilabilir. Eger, bir monitor iizerinde basl basina
statik goriintiiler seklinde elektronik olarak izlenmek
istiyorsa, kalibrasyon i¢in bir 6l¢iim skalas1 goriintiiye
eklenir. Alternatif olarak, reformat ¢alisma interaktif
software ile de goriintiilenebilir.

ALT CENEDE YUKSEKLIK OLCUMLERI;
Foramen mentale’nin distalinde canalis alveolaris
inferior’ un iist sinir1 ile alveoler kret tepesi arasinda,
Anteriorda ise, mandibula alt kenar1 ile alveoler kret
tepesi arasinda yapilir.

Genislik  Ol¢imleri  alveoler kret tepesinden
yapilmalidir.

UST CENEDE YUKSEKLIK OLCUMLERI;
Arkada maksiller siniis tabanindan kret tepesine,

Onde ise, burun tabanindan kret tepesine kadar olan
mesafe Ol¢iliir.
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Genislik dlgtimleri alt cene gibidir.

PREOPERATIF PLANLAMA:
Radyograflar Klinisyenin, alveoler
kretler ve komsu yapilar1 her 3

yonde gérmesine yardimci
Implant bdlgesinin, sayisinin, biiyiikliigiiniin ve axial
oryantasyonunun se¢imi
Implant bolgesinin secimi, foramen mentale, canalis
alveolaris inferior, varolan disler, nasal fossa,
maksiller siniis gibi komsu anatomik yapilarin dikkate
alinmas1
Bolgede kok artiklari, gomiilii disler ve herhangi bir
kemik patoloji gibi durumlarin incelenmesi

PREOPERATIF PLANLAMA ICIN
DIAGNOSTIK GORUNTULEME SECIiMi:
Baslangicta panoramik radyografi ilgilenilen bolgede
daha fazla detay gerekiyorsa intraoral radyograflar.
Bu baslangi¢ radyograflar1 ile hastanin implant
islemleri i¢in uygun bir aday olup olmadigini
degerlendirmek miimkiin olabilir. Or: Planlanan
bolgede patolojik bir lezyon varsa veya vertikal boyut
yetersizligi, ileri derecede kret atrofisi varsa,
konvansiyonel veya kompiiterize tomografi gibi daha
pahali ileri goriintiileme islemlerine gerek yoktur.
Eger baslangi¢ gorlintiiler potansiyel implant
bolgelerinin uygun oldugunu gosterirse,
konvansiyonel veya kompiiterize tomografi, bu
bolgelerin cross-sectional kesitlerini elde etmek igin
kullanilabilir.

Genel olarak tiim alt ve iist ¢enenin goriintiileri gerekli
ise bilgisayarli tomografi iy1 bir se¢imdir.

Bununla birlikte daha kisa 1smmlama ve goriintii
olusturma siiresi ile daha diisiik radyasyon riski,
KIBT’ yi, tek implant i¢in bile daha tercih edilir bir
alternatif haline getirmistir.

INTERAKTIF DIAGNOSTIK SOFTWARE:

Cerrahiden Once, birgok farkli interaktif software
programi, implant oryantasyonunu ve
yerlestirilmesini, bir bilgisayar ekraninda simiile
edebilir. Bunlar, Windows isletim sistemi olan
PC’lerde kullanilmak tizere dizayn edilmislerdir.

Bu programlar, kemik kalitesi, kantitesi ve morfolojisi
acisindan potansiyel implant bolgelerinin interaktif
analizini saglarlar. Anatomik yapilarin gbézlenmesi,
kemik greftlerinin volumetrik analizi ve restorasyon
sirasinda yapisal kuvvetlerin mekanik analizi de
software programlari tarafindan yapilabilir.

Kemik kalitesi, kortikal kemik degerlendirmesi
Kortikal kemik, dental implantin fonksiyonel yiikleme
kuvvetlerine kars1 koymak i¢in en uygunudur.
Basarili bir osseointegrasyon, daha kalin bir kortikal
kemikle miimkiin

Her iiniteye diisen internal trabekiil sayisinin artmis
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olmasi da bir avantajdir.

Kemik kantitesi, mevcut alveoler kemik ve kret
morfolojisinin yiikseklik ve genisligi hesaplanarak
degerlendirilir. Implant uygulanacak bdlgede daha
fazla miktarda kemik olursa, basarili sansi artar.

Kemik konturlarinin egimi boyunca, kretin ytliksekligi
ve fasial-lingual genisligini hesaplamak igin cross-
sectional degerlendirme preoperatif fazda o6zellikle
yararhdir.

Alveoler kret genisligi dl¢limleri, implant ¢apinin ve
yerinin se¢iminde de, kortikal kemikten maksimum
faydalanabilmek agisindan gereklidir.

Kret ylikseklik olgiimleri, c¢igneme kuvvetlerinin
dagilimi ve maksimum fiksasyon i¢in en uygun
secenegi belirlemeye yardim eder.
Kemik undercutlar1 veya kret konkaviteleri gibi
morfolojik baz1  &zellikler, genellikle klinik
muayenede  ortaya  ¢ikmaz,  cross-sectional
goriintiilerde belirginlesir.

Tam ve dogru kemik dl¢iimleri, planlanan implantlarin
oryantasyonu, optimal biiyiikligli ve uzunlugunu
saptayabilmek i¢in gerekli

Herhangi bir goriintii {izerinde O6lgtimler yapilirken,
kullanilan  teknige bagli olarak degisebilecek
magnifikasyon faktorii akilda tutulmali.

RADYOGRAFIK VE CERRAHI STENTLER
Stentler, iizerlerinde radyoopak isaretleyiciler
bulunan akrilden yapilmais bir tiir protezlerdir.
Implant diisiiniilen bélgelerde, radyoopak goriintii
veren bir madde (metal kiire, gutta, kompozitrezin
gibi...) akrilik bir stent i¢ine gomiilerek ve hastanin
goriintiileme islemi sirasinda bunu takmasi ile bolge
degerlendirilebilir.

Cerrahi 6ncesi goriintiilemede bu stentlerin kullanima,
radyografik goriintli ile goriintiilenen bdlgenin tam
anatomik lokalizasyonu veya potansiyel cerrahi
bolgesi arasinda iliskin kurulmasini kolaylastirir.

Bu stentler, konvansiyonel ve komputerize
tomografide her bir goriintii kesiti ile scout filmdeki
anatomik lokalizasyon arasindaki iliskiyi de gosterir.
Stentler cerrahi guide (rehber) olarak da kullanilir ve
bu sekilde implantin acisini diizenler.

CT gorintiillemede genellikle metalik olmayan
radyoopak markerlar (giitta, kompozit rezin)
kullanilir, bunlar metal artifakti olusturmaz.

Stent hastanin agzina yerlestirildikten sonra hasta
incelenir. Stent {izerinde yer alan isaretleyiciler;
aksiyel goriintillerde noktalar, cross-sectional ve
panoramik goriintiilerde ise vertikal ¢izgiler seklinde
izlenirler.

RADYOGRAFIK DEGERLENDIRME:

Basarili osseointegrasyonda kalict ve kesin sinirh
kemik marjinlerinin varlig1 izlenir

Alveoler kemigin apikale migrasyonu veya kemik
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marjinlerinin belirsizlesmesi rezorbtif degisiklikleri
diistindiirtir

Bagarili  implantasyon = sonrasinda, = marjinal
kemiknkaybi orani ilk y1l yaklasik 1-2 mm, takip eden
yillarda 0.1 mm’ e kadar diigmektedir.

Bir implantin basarisi, implant gévdesinin yiizeyinde
apozisyonun ve onu c¢evreleyen normal kemigin
varligi ile degerlendirilebilir.

Implantin dis hatlarina yakin ince bir radyolusent
bolgenin olusumu, klinik olarak saptanabilen implant
mobilitesi ile dogrulanir.

BASARISIZ KEMIK ICi IMPLANTLARLA

e Intraoral ve panoramik radyograflar bu iki asama i¢in
genellikle yeterlidir. Intraoperatif —goriintiileme,
implantin dogru yerlestirildiginden emin olmak igin
gerekli olabilir.

e Implant, yerlestirildikten sonraki siirede, iki yonii ile
degerlendirilir: Implant ¢evresindeki alveoler kemik
yiiksekligi ve implant1 ¢evreleyen ve hemen implanta
bitisik kemigin goriiniimii.

e Eger kok formlu implant vidast yerlestirilmisse,
optimal radyografik  goriintiide, vida disleri
birbirinden ayirt edilebilmeli

e Bu her zaman 6nceden tahmin edilebilir bir islem
olmayabilir, ¢iinkii implantin tam agilamasi

ILGILI RADYOGRAFIK
BULGULAR
Radyografik goriintii Klinik durum
Implant dis yiiziinii saran ince Basarisiz implant entegrasyonu
radyolusensi.
Implant koronal kisminda Koti  plak  kontrolii, uygun
radyolusensi olmayan kuvvet sonucu
periimplatitis
Implantin ~ bir tarafinda kemigin Yanlig implant agilamasi sonucu
apikale migrasyonu aksiyal olmayan kuvvet
Komsu dogal koprii ayaginin Yetersiz  biyomekanik protez
periodontal araliginda genisleme implant sistemine bagl hatal
kuvvet dagilimi
Sabitleyicinin kirtlmasi Fonksiyon sirasinda  uygun
olmayan kuvvet dagilimi
Implantin dénemi Zaman (Ay) Radyografik islem
Tyilesme 0-3 Yok
Remodeling 4-12 Intraoral, panoramik
Bakim 13+ Intraoral, panoramik (3 yilda
bir izlenecek)
Komplikasyon Intraoral, panoramik,
Tomografi
INTRAOPERATIF VE POSTOPERATIF
DEGERLENDIRMELER
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bilinmemekte

Implantin uzun eksenine, x-1smmin  agilamasi
olabildigince dik olmali, 90’ den fazla olmamalidir ki
disler acik goriinebilsin. 130 ve daha fazla ac1
deviasyonlarinda disler birbiri {izerine siiperpoze olur.
Eger herhangi bir rezorbtif degisiklik varsa, alveoler
kemigin apikal migrasyonu veya belirsizlesmis kemik
marjinleri ile ortaya ¢ikar.

Bu istenmeyen degisiklikler ilerleyicidir ve cerrahi
islemin kendisinin neden oldugu, ilk 6 ay boyunca
goriilen, implantin servikal bolgesinde ortaya ¢ikan
baslangic¢ dairesel rezorbtif kemik degisikliklerinden
ayirt edilmelidir.

Arastirmalar goOstermistir ki; basarili implantasyon
sonras1 marginal kemik kaybi orani, ilk yil yaklasik
1.2 mm, daha sonraki yillarda giderek azalip 0.1 mm’
e kadar diismektedir.

Implanta komsu, ¢ok kiiciik, ince kemik rezorbsiyon
bolgeleri, intraoral dijital goriintiilerde, densite
degerlendirmeleri ile belirgin hale getirilebilir.
Cerrahi sirasinda intraoral dijital goriintiiler elde
edilirse, daha sonraki dijital goriintiilerle gozle veya
dijital subtraction yontemi ile karsilastirilabilir.

Bir implantin basarisi, implant gévdesinin yiizeyinde
apozisyonun ve onu c¢evreleyen normal kemigin
varligi ile degerlendirilebilir. implantin dis hatlarina
yakin ince bir radyolusent bdlgenin olusumu, klinik
olarak saptanabilen implant mobilitesi ile dogrulanir.
Bu, osseointegrasyonun basarisizliginin en Snemli
gostergesidir.

Iliskili dislerin (naturel abutment) periodontal
arahigindaki  degisiklikler ~de, implant-protezin
fonksiyonel yeterliligini gérmede yararlidir.
Baslangic radyograflarla karsilagtirildiginda
periodontal aralikta goriilen herhangi bir genisleme,
koti  stres  dagilimmi  gosterir ve implantin
basarisizligini diislindiiriir.

Implantasyon sonrasi radyograflar, implantin basar1
veya basarisizligin1 degerlendirmek i¢in diizenli
araliklarla alinabilir.

Manyetik Rezonans Goriintiileme (MRG)

Oral implantolojide sinirl kullanima sahiptir.
Yumusak dokularin degerlendirilmesi, alveoler sirt
tizerindeki mukozanin bi¢imi ve kalinligi hakkinda
bilgi verir.

MRG’lerin yorumlamasi, klasik radyografilerden ¢ok
farkli oldugu i¢in hekimler tarafindan karisik
algilanabilir.

Bu teknikte radyasyon olmamasi en biiyiik avantajdir.
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Learning Outcomes

e Understands the basic concepts and principles of
radiobiology, understands the biological effects of
radiation and explains how these effects occur at the
cellular level.

e Understands the basic principles of radiation
chemistry and explains the chemical effects of
radiation at the molecular level, evaluates how these
effects can damage biological systems.

e Understands the difference between deterministic
effects (dose-dependent) and stochastic effects
(random), distinguishes the effects of both types on
biological systems and evaluates the relationship
between these effects and dose and duration.

e Understands which tissues and organs radiation
affects in the body and in what way.

e Has basic information about radiation units.
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Radiobiology:
Examines the effects of ionizing radiation on living
systems

Biological Effects

lonizing radiation causes various physical, chemical
and biological changes in living things at the
molecular and cellular level. (lonizing radiation is
radiation that is powerful enough to separate an
electron from an atom).

The sequence of events in the emergence of
biological effects;

Absorption of some of the radiation energy by living
tissue

lonization and excitation of atoms (one or more
electrons leaving the atom and moving rapidly)

The moving electron enters the orbit of a neighboring
atom and initiates chemical reactions, creating free
radicals

Inactivation of enzymes as a result of these chemical
reactions

Mutation of genes
Disorder in cell function

® Cell death

Radiation chemistry:

Radiation has direct and indirect effects on living
systems. When the energy of a photon or secondary
electron ionizes biological macromolecules, it is
called a direct effect. (Approximately one-third of the
biological effects of X-ray exposure are due to direct
effects.)

Alternatively, the photon can be absorbed by the
water in the organism, ionizing some of the water
molecules. The resulting ions form free radicals that
interact with biological molecules and cause changes.
This is called indirect.

Direct effect is the direct destruction of the molecular
structure of the molecule exposed to ionizing
radiation and its becoming excited. In the indirect
effect, as a result of ionizing radiation, the abundant
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water in the cell is separated into very active radicals
and these disrupt the structure of the cell.
DNA Changes

The destruction of cellular deoxyribonucleic acid is
the primary cause of radiation-induced cell death,
hereditary —mutations, and cancer formation
(carcinogenesis). Radiation produces many different
types of DNA mutations:

Single or double strand break in DNA (*)
-crosslinking of DNA strand within the helix with
other DNA strands or proteins

loss or change of base

Separation of H bonds between DNA strands
Radiation effects also occur in other cellular
structures besides the nucleus and chromosomes. For
example; irradiation of the plasma membrane causes
an increase in the permeability of potassium and
sodium ions and changes in the active transport
mechanism. Relatively large doses (30-50 Gy) cause
changes in the membranous structure of the
cytoplasm.

The most important radiation effects on cell kinetics
are mitosis and cell death. One of the most obvious
effects of radiation at the cellular level is the
suppression of cell growth. Growth is especially
disrupted in cells exposed to radiation during mitosis.
This issue was defined by Bergonie and Tribondeau
in 1906 as "The cells most sensitive to radiation are
those with the highest mitotic activity and low
differentiation™. In other words, according to this,
immature cells and cells with active division are more
sensitive to radiation compared to physiologically and
morphologically mature cells.

Factors Playing a Role in the Biological Effects of
Radiation: « These are radiation-related (physical) and
living tissue-related (biological) factors.

Physical factors Biological factors

Type (Quality) of radiation Tissue sensitivity

Dose (Amount) of radiation Regeneration properties of tissue

Speed of radiation Age of tissue

Volume of the area receiving

radiation

Physical factors;

Threshold dose: The dose below which no harmful
effects are observed. All doses above the threshold
dose cause harm proportional to the dose in every
person.

e The biological damage of radiation is proportional
to the amount of energy transferred to the tissue.

e Different radiations in equal doses produce

146



Agiz ve Dis Radyolojisi Ders Notlar1

different biological effects. Equal doses of
radiation applied at low speeds cause less
biological damage than those applied at high
speeds.

Biological factors;

The shapes and properties of the tissues and organs in the

human body are different, as are their sensitivities to
radiation. Sensitivity is higher in immature cells with
high mitotic activity.
= Cells with high metabolic activity are more
sensitive
= A cell with low blood supply and nutrition is
less sensitive

If the tissue has low oxygen, the effect of radiation is
also low. The greater cell damage that occurs in the
presence of oxygen depends on the increase in the
amount of hydrogen peroxide and hydroperoxyl free
radicals.

The effect of radiation depends on the area of the
body exposed to radiation and its size

Factors related to the environment are important, if
there is plenty of oxygen in the environment, the
effect of radiation will be less

If the ambient temperature is low, the effect of
radiation will be less

Factors related to the individual such as age, gender,
general health status are also important.
Deterministic and Stochastic Effects:

® Deterministic  effects  of

® Stochastic effects are due to

radiation are the effects seen
when a tissue or organ is
exposed to radiation and a
certain threshold level is
exceeded.

The severity of this change is
directly proportional to the
dose; higher doses cause more
cell death.

No effect occurs at doses
below the threshold level.

sublethal damage to DNA
caused by radiation.

There is no  minimum
threshold level that causes it.

Any radiation dose has the
potential to cause stochastic
effects.

The higher the radiation dose,
the greater the probability of
causing stochastic effects.

Deterministic Effects in Cells
Intracellular structures

The effects of radiation on intracellular structures are
due to radiation-induced changes in the
macromolecules of the cell. Structural and functional
changes are observed in cellular organelles.

® The changes can lead to cell death.
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Nucleus

Especially in dividing cells, the nucleus is more
sensitive to radiation than the cytoplasm (DNA in
chromosomes).

The frequency of chromosomal abnormalities is
generally proportional to the radiation dose received.
Chromosome aberrations

It is observed during mitosis in cells exposed to
radiation, when DNA condenses to form
chromosomes.

The type of damage that can be observed depends on
the cell cycle stage the cell is in at the time of radiation
exposure.

Cells are most sensitive to radiation during the G2 and
mitosis phases, less sensitive during the G1 phase, and
least sensitive during the latter part of the S phase.

If radiation is applied after DNA synthesis (in late S
or G2 phase), only one arm of the affected
chromosome will break (chromatid aberration).

If radiation-induced breakage occurs before DNA
replication (in G1 or early S phase), damage will be
seen in the form of breaks in both arms (chromosome
aberration) in the next

Deterministic Effects on Tissues and Organs

The radiosensitivity of a tissue or organ is measured
by its response to radiation. Non-excessive cell loss
does not affect the function of most organs. If a large
number of cell are lost, all affected organisms will
show observable clinical results. The severity of this
change depends on the dose and therefore on the
amount of cell lost.

Such changes are called deterministic (nonstochastic)
effects.

The criterion for evaluating deterministic effects is
tissue hypoplasia (cell loss) leading to atrophy.

Stochastic changes are changes whose probability of
occurrence depends on the dose rather than their
severity. For example, radiation-induced cancer is a
stochastic effect because a higher dose increases the
probability of occurrence but not the severity.

Short-term effects
» Short-term effects of radiation on tissue are those seen
in the first days or weeks after exposure to radiation.
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Long-term effects

« Long-term deterministic effects of radiation on tissues
and organs are the effects that are seen months and
years after exposure.

Modifying factors
Dose, dose rate, oxygen, linear energy transfer

The effects of radiation are not seen immediately after
irradiation. The time between the irradiation and the
time the effect occurs is called the Latent period.
This period can last a few hours, days, weeks,
sometimes 20 years. What factors are effective in such
a long period?

Animal experiments.

What we know is that the latent period is shortened at
high radiation doses.

Radiation, which interacts with atoms and molecules
in the body, creates two types of effects when a certain
amount of energy is absorbed by the organism:

e Somatic effect

e Genetic effect

Somatic effects

® The biological effects of radiation occur in the
irradiated person himself.

® The cells of all tissues in the organism except the
reproductive system are called somatic cells. These
cells continue body functions.

¢ Any damage caused by radiation in these tissues is not
passed on to future generations.

®  Somatic effects depend on the total dose of radiation,
the duration of this dose, the area of the body
irradiated and the size of this area.

® A dose that can be lethal when taken in a few days
remains without any effect when taken in small doses
over many years.

®  This situation depends on the regeneration
Somatic effects occur as acute (early) and chronic
(late) effects.
Acute Somatic Effects:

® Jtoccursasaresultofa single exposure to a large dose
of radiation, and varies from person to person.

)

It is usually seen in doses above 100 Rad (1 Gy) as a
result of total body irradiation.
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® The clinical presentation can vary from moderate to
severe disease/death.

® 1t can occur minutes/hours/weeks later.

® The average lethal dose for humans is 450 Rad (4.5
Gy)
Acute Radiation Syndrome:
These are clinical and laboratory findings that occur
as a result of the entire body being exposed to large
amounts of radiation in a short period of minutes or
hours.
Prodromal period

®  After the entire body is exposed to approximately 1.5
Gy of radiation, anorexia, nausea, vomiting, diarrhea,
weakness and fatigue may occur in the individual
within the first minutes or hours.
Latent period

® The period after the prodromal reaction during which
the exposed person does not show any signs and
symptoms of radiation sickness.
Hematopoietic syndrome

® The first system to deteriorate after acute radiation
exposure is the hematopoietic system. Whole body
exposure to 2-10 Gy of radiation causes injury to
mitotically active hematopoietic stem cells in the bone
marrow and spleen.

¢ Symptoms appear in 2-3 weeks.

®  Anemia, bleeding, fatigue due to immune system
weakness, fever, leukopenia, thrombocytopenia
Gastrointestinal syndrome

® Caused by exposure of the whole body to 7-15 Gy
radiation.

®  Within 3-5 days fatigue, anorexia, nausea, vomiting,
diarrhea, weight loss, fever, dehydration, electrolyte
loss, mucosal wall ulceration with bleeding into the
intestine.

®  Combined effects of damage to the hematopoietic and
Gl root systems cause fluid electrolyte loss, infection
and possibly death due to malnutrition within 2
weeks.
Cardiovascular and Central Nervous System
Syndrome

¢ Exposure to doses greater than 50 Gy

® Deathin1-2 days

)

Autopsies reveal necrosis in the heart muscle
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Most likely due to damage to neurons and capillaries
in the brain
Chronic Somatic Effects

After low-level and long-term radiation, skin changes,
burns, dermatitis, transformation to cancer,
shortening of life, shortening of the physiological
aging process, leukemia and increased incidence of
benign/malignant tumors may be observed.

Cancers most commonly seen in blood, skin, lung,
bone and bone marrow due to radiation.

Genetic Effects

® Radiation can cause damage to the genetic material of
reproductive cells.

® The formation of some new characters in
chromosomes due to various reasons, both
structurally and chemically, is called mutation.

® Mutations can occur in both reproductive cells and
somatic cells. While mutations in somatic cells can
cause tumors, mutations in reproductive cells are
transferred to subsequent generations and show
hereditary characteristics.

® The most common chromosomal anomalies resulting
from radiation are; chromosome breaks, deficiencies
in chromosomes as a result of breakage, chromosome
fragmentation, and re-fusion between parts.

® Mutations increase as the dose and speed of radiation
to which reproductive cells are exposed increases.

® According to studies; miscarriage has been seen in
pregnant women due to radiation, and various
disorders (Down syndrome) due to chromosomal
anomalies in children to be born.

® Once mutations occur, they are permanent.
Radiation-Related Tissue Damage

® Radiation-induced tissue damage occurs through two
mechanisms:

1- Primary effect: Occurs when the rays directly
damage the cells.

2- Secondary effect: The main principle here is
the disruption of circulation. Swelling, necrosis,
thrombus in the vascular endothelium, lumen
narrowing as the event becomes chronic, these
disorders cause ischemic damage in the tissue.
Reproductive death in a cell population is the loss of
unlimited mitotic division capacity. It usually occurs
as a result of the first few mitoses not being completed
successfully after irradiation.

Different cells in different organs of the same

individual respond to irradiation to different degrees
(Bergonie and Tribondeau).
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The most radiosensitive cells are those with the
highest mitotic activity, in active division, and low
differentiation. Lymphocytes and oocytes are
exceptions to this rule, showing high radiosensitivity
but high differentiation and not dividing.

Vegetative intermitotic cells are the most
radiosensitive cells.

Differentiated intermitotic cells (developing teeth
inner enamel epithelial cells)

Multipotential connective  tissue cells
(fibroblasts, mesenchyme cells)

Reverting postmitotic cells (salivary gland acinar and
ductal cells).

Stationary postmitotic cells are the most resistant cells
(differentiated squamous epithelial cells close to the
oral mucous membrane surface).

Effects of Radiation on Embryo and Fetus

Embryos and fetuses are substantially more sensitive
to radiation than adults because most embryonic cells
are relatively undifferentiated, rapidly mitotic cells

Exposure to 1-3 Gy of radiation during the first few
days after conception is thought to cause undetected
embryo death because it disrupts the embryo's
implantation into the uterine wall

The period of organogenesis, during which major
organ systems are formed, is 3-8 weeks after the
beginning of pregnancy. The most common
anomalies among children exposed to radiation early
in pregnancy are permanent growth retardation,
microcephaly, often associated with mental
retardation, low birth weight, cataracts, and genital
and skeletal anomalies

Radiation has been shown to increase the likelihood
of leukemia and other types of cancer during
childhood in individuals exposed to radiation in utero.

There is no known threshold for leukemia and other
cancers. Therefore, when requesting dental
radiographs from a pregnant patient, it is important to
consider the effects on the embryo and fetus.
-Postponement of non-essential imaging

-1t is IMPORTANT to obtain radiographs if there is a
specific indication based on patient
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Radiation Measurement Units

In studies conducted with ionizing radiation, the
radiation dose received must be measured in order to
reach a conclusion and determine the harmful effects
of radiation.

The amount and quality of radiation cannot be
measured directly; measurements can only be made
indirectly.

The most reliable method is based on the principle
that radiation ionizes the air.

For any radiant energy source, the amount of
ionization that occurs in the air is proportional to the
amount of energy absorbed

Radiation dose is the amount of radiation energy
absorbed or received by the target mass in a certain
period of time

The effect of the radiation dose on the target mass
depends on the type of radiation, the dose rate and the
duration of exposure to this dose

Since the presence of radiation cannot be perceived by
the sense organs, measurements are only made with
radiation-sensitive devices

The basis of measuring radiation is based on the
interaction of radiation and matter

The units used in measuring the amount of radiation
were determined by the International Committee for
Measurement and Units of Radiation (ICRU-ICRP).

The ICRU, founded in 1925, accepted the unit of
activity as “’Curie (Ci)’’, the unit of irradiation as
“’Roentgen (R)”’, the unit of absorbed radiation as
“’Rad’’ and the unit of biological equivalent dose as
“Rem”’.

Later, the view that the units of measurement and
weight used in all countries should be uniform was
adopted and the International System of Units (SI)
began to be used.

The equivalents of the units used by the ICRU in

In the SI system, the unit of activity is

“Becquerel (Bq)’’, the wunit of irradiance is
“’Coulomb/kg’’, the unit of absorbed radiation is
“Gray (Gy)’’, and the unit of biological equivalent
dose is “’Sievert (Sv)’’.
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Unit of energy

Radiation energy is the kinetic energy gained by an
electron when accelerated in a vacuum and under the
influence of an electric field with a potential
difference of 1 volt.

Its unit is "electronvolt (eV)".

In practice, the terms "Kiloelectronvolt (keV)" or
"Megaelectronvolt (MeV)" are more commonly used.
1 keV=10%eV 1 MeV=10°eV

Radioactivity Unit

"Curi" and "Becquerel” are used as units of
radioactivity intensity.

® Curie (Ci):

¢ If the number of nuclei that disintegrate per
second in a radioactive substance is 3.7x10%°, the
radioactivity of this substance is 1 Ci.

Becquerel (Bq):

If 1 nucleus disintegrates per second in a radioactive
substance, the radioactivity of that substance is 1
Becquerel.

1 Bg=2.7x10* Ci

1 Ci=3.7x10°Bq

Exposure Unit

® X-rays cause ionization as they pass through the air.
The term exposure refers to the measurement of
ionization produced in the air by x-rays.
Roentgen (R):
It is the amount of x or gamma rays that create (+) and
(+) ions with an electric charge value of 2.58x 10-4 C
in 1 kg of air under normal air conditions (00c; 760
mmHg pressure).

® Thereis no Sl unit equal to the Roentgen for exposure.
Instead, exposure is determined as Coulomb per
kilogram (C/kg).

1 R=2.58x 10 C/kg
Coulomb (C):

« It is the amount of x or gamma rays that create ions with
an electrical charge of 1 coulomb in 1 kg of air under
normal weather conditions.

1 C/kg=3876 R
1 R=2.58x 10 C/kg

Radiation Intensity of the Source

It shows the amount of radiation created by X or
gamma ray sources at a distance of 1 meter. The
values obtained are expressed as "Roentgen/hour at 1
meter".
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Field Intensity of Radiation

It is the amount of radiation exposed to per unit area.
The values obtained are expressed as
"Roentgen/hour”.

Absorbed Dose Unit

The unit of measurement for ionization, "Roentgen”,
indicates the amount of energy reaching the surface of
an organism. It does not indicate the amount of
radiation absorbed.

To determine the amount of radiation absorbed, Rad
(Radiation Absorbed Dose) was previously used. In
the Sl unit system, Gray (Gy) is used.

Rad:

1 Rad: It is the amount of radiation that gives joules
of energy to 1 kg of a substance.

Gray:

1 Gray: It is the amount of radiation that gives 1 joule
of energy to 1 kg of irradiated material.

1 Rad=0.01 Gy 1 Gy= 100 Rad

Equivalent Dose Unit

« The amount of radiation received by mammals is

determined with the equivalent dose unit "Roentgen
Equivalent Man".

Rem:

It is the amount of radiation that produces the same
biological effect as 1 R x or gamma rays.

Rad x Quality factor=Rem

The quality factor for x-rays, gamma and electrons is
accepted as 1;

1 Rad=1 Rem

1 Gy=1Sv

Sievert:

It is the amount of radiation that produces the same
effect as 1 Gy of x-rays or gamma rays. 1 Rem=0.01
Sv
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Learning Outcomes:

. Explains the formation and properties of X-rays.

. Understands fundamental characteristics such as energy levels,
wavelength, and penetration ability of X-rays.

. Learns about the components and working principle of the X-
ray tube.

. Comprehends the formation of X-rays within the X-ray tube
and at the atomic level.
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Radiation:

®  The transmission and spread of energy from one place
to another in wave form without a tangible carrier.

® \tis the flow of particles or energy emitted from a
source into the environment.

®  These are electromagnetic or corpuscular rays that
have an ionizing effect, either directly or indirectly, as
they pass through matter.

Radiation formation occurs at the subatomic
level, requiring an understanding of atomic structure
and interactions.

Atom,;

®  The smallest unit carrying all chemical properties of
an element.

® An atoms’s identity is determined by its nucleus
composition and the arrangement of electrons in
orbitals.

®  The nucleus consists of particles called protons and
neutrons. Protons carry a positive electric charge,
while neutrons are neutral.

®  The size of an atom is largely determined by the
negatively charged electrons orbiting around it.
p=e=atom no p+n=atomic weight
There are 105 known different atoms.

®  More than seven orbitals of atoms are not known.

°

The innermost orbital (K) can hold two electrons, with
the number increasing in outer orbitals. The
maximum number of electrons in a given orbital is
calculated as 2n? (where n is the principal quantum

number).
K orbit no.1 2x1%=2
L orbit no.2 2x2%=8
M orbit no.3 2 x 3%=18
N orbit no.4 2Xx4%=32
0 orbit no.5 2 x 5°=50
P orbit no.6 2 X 6°=T72
Q orbit no.7 2 x 7°=98
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The electrostatic attraction between the positively
charged nucleus and the negatively charged electrons
balances the centrifugal force, keeping them in orbit.

This is known as "binding energy" or "binding force."

Binding energy varies for each orbital; the strongest
binding energy is found in the K shell, with electrons
in outer orbitals having weaker binding energies.

The energy required to remove an electron from its
shell must exceed its binding energy. For example,
tungsten binding energies are:

K shell: 70 keV

L shell: 12 keV

M shell: 3 keV

To remove an electron from the K shell of tungsten,
70 keV of energy is needed!

The closer orbital is to the nucleus, the higher the
electron’s binding energy.

As distance from the nucleus increases, energy levels
of orbitals rise, and electrons' binding energy
decreases.

When an electron moves from a higher-energy outer
orbital to a lower-energy inner orbital, it loses energy,
which is emitted as electromagnetic radiation.

Two theories are used to explain the properties of
electromagnetic radiation.

Some properties are explained by the "wave theory,"
while others are explained by "quantum theory."

According to wave theory, radiation propagates in
waves made of electric and magnetic energy.

Electromagnetic radiations consist of perpendicular
oscillating electric and magnetic fields.

Quantum theory defines electromagnetic radiation as
small packets of energy called "quanta™ or "photons."

Electromagnetic radiations can occur naturally or
artificially.

These include cosmic rays, gamma rays, X-rays,
ultraviolet rays, visible light, infrared light,
microwaves, and radio waves.

When these waves are arranged according to their
energy or wavelength, the "electromagnetic
spectrum™ is formed.
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X-rays constitute the high-energy portion of this
spectrum.

X-Ray:

X-rays are produced when an electron beam strikes an
object along its path.

X-rays are high-energy electromagnetic radiations.

Like all electromagnetic radiations, X-rays have both
wave and particle characteristics.

History of X-rays

They were discovered by W.C. Roentgen on
November 8, 1895.

While working with cathode rays in his lab, Roentgen
passed a high-voltage electric current through a
Crookes tube covered with black cardboard and
noticed a strong fluorescence in a jar containing
barium platinum cyanide crystals.

Realizing he had discovered a new type of ray that
could penetrate the cardboard and induce
fluorescence, he continued his investigations.

By chance, he observed that this ray had penetrating
power and different effects on various materials.

For instance, he noticed that a lead sheet was opaque
to the rays while seeing the shadows of his own finger
bones.

He placed his wife’s hand on a photographic plate and
exposed it for 15 minutes, later revealing the shadows
of her finger bones and two rings on the plate,
confirming his observation.

He named this ray "X-ray" and presented his famous
report titled "Preliminary Communication on a New
Ray" to the scientific community at the end of
December 1895.

In January 1896, dentist Walkhoff approached
Roentgen to have his teeth X-rayed.

Walkhoff's 25-minute exposure produced the first
dental film in dental history.

Roentgen received the Nobel Prize in Physics in 1901
for this discovery.

Characteristics of X-Rays:
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They are electromagnetic vibrations.

Due to their short wavelength, they are invisible and
undetectable by senses.

Their speed in a vacuum is 300,000 km/s.

They exist as a heterogeneous beam of rays
(containing photons of different energy levels).

They are neutral, hence they do not deflect in electric
and magnetic fields.

They are absorbed by the materials they pass through;
higher atomic number materials absorb more.

They cause secondary radiation (scattered radiation)
in the objects they strike. The rays emerging from the
X-ray tube are primary rays, while those generated in
the objects are secondary rays. Secondary radiation
particularly occurs in dense materials and can affect
the clarity of the film (detail and contrast). Short-
wavelength rays (hard rays) produce more scattered
radiation than long-wavelength rays.

When they strike certain elements and compounds,
they cause these substances to emit light, termed
luminescence, and these substances are called
luminophores.

They cause the darkening of silver salts, affecting
photographic plates and X-ray films.

Their intensity is inversely proportional to the square
of the distance (Inverse Square Law); as the distance
from the source increases, their intensity decreases.

They have biological effects, potentially causing cell
death and mutations.

Interaction of Electromagnetic Radiation with
Object (Photon-Object Interaction)

Primary Radiation: Radiation created within a tube
that penetrates tissue or matter (Primary beam).

Secondary Radiation: Arises from the interaction of
primary radiation with matter. It has lower penetration
compared to primary radiation.

Scatter Radiation: A type of secondary radiation that
occurs when the beam deviates from its path due to
interaction with matter. It is scattered in all directions
by the patient's tissues and is haramful to both the
patient and the practitioner.

Differences between X-rays and Visible Light:
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X-rays have a shorter wavelength.
They have a greater ability to penetrate materials.

They can cause serious biological effects when
absorbed by living tissues.

Applications of X-rays:

Used in medicine and dentistry for diagnosis and
treatment.

X-rays and gamma rays are utilized in industry to
detect cracks in pipes, boilers, and machinery through
radiographic films.

Employed to determine the authenticity of old oil
paintings and in archaeological (radioactive
materials) research.

Used for the sterilization of medical and
pharmaceutical products.

Half of the single-use medical products produced
worldwide are sterilized using irradiation.
Applications of X-rays:

In spectroscopy (definition of structure and atomic
numbers of some chemical substances)

Photochemistry: ionization, oxidation, reduction
processes of chemical substances

It is used in radiochemistry due to its ionization
feature.

In radiobiology (effects on cells and tissues,
mutations)

Crystallography: Examination of the structures of
substances
X-ray Formation:

When the button on an X-ray machine is pressed and
the indicator light turns on, it indicates that the X-ray
is ready to be generated.

Therefore, it is essential to understand the X-ray
machine, especially the X-ray tube.

X-ray tube and x-ray acquisition

An X-ray machine consists of an X-ray tube, power
supply, tube head, extension arm, and control panel.
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The X-ray tube generates X-rays and consists of two
parts:

1. A filament acting as the electron source at the
cathode, surrounded by a focusing cup.

2. A target at the anode where high-speed
electrons from the cathode strike, enclosed in a copper
body.

X-ray Tube:
Also known as the Coolidge tube.

It is a vacuum tube made of glass, fully evacuated of
air.

The tube contains cathode and anode sections.

The glass part of the tube is highly heat-resistant and
usually cylindrical. In 1913, Dr. W.D. Coolidge
developed vacuum tubes that eliminated the need for
gas to generate electrons, instead using a filament
heated to generate electrons.

Coolidge Tube:
Made of glass and evacuated of air.

Encased in a metal housing.
Connected to the anode and cathode.

Contains a circulating coolant (water/oil) between the
glass and metal housing.

There is a beryllium window of specific width for X-
rays to exit the tube.

Beryllium has excellent X-ray permeability and high
corrosion resistance. The generated X-rays spread out
from this area.

Beryllium has very good x-ray permeability and is
highly resistant to corrosion.

X-rays formed in the tube exit from this part and
spread towards the cone.

There is a filament in the cathode section. The anode
section consists of a tungsten plate embedded in a
copper rod.

Three basic elements are required in an x-ray tube to
produce x-rays.

1- An electron source filament in the tube

2- High voltage to accelerate the electrons across
the tube

3- A target to stop the electrons
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Electrons move from the cathode (filament) to the
anode (target).

A power supply is required for the X-ray tube to
function.

The electric current heats the filament and causes the
electrons to move rapidly toward the anode.
Cathode (-):

The filament is the source of electrons in the X-ray
tube.

Made of tungsten wire with a diameter of 2 mm and a
maximum length of 1 cm.

The filament is heated until it glows and begins to
emit electrons proportional to its temperature.

It is located within a molybdenum focusing cup.

The focusing cup is negatively charged and directs the
emitted electrons toward the anode target in a narrow
beam.

The movement of electrons is due to the strong
electric field between the negatively charged cathode
and the positively charged anode.

Electric current is from the negative pole to the
positive pole.

Electrons move in this direction due to both the
repulsion of the negatively charged cathode and the
attraction of the positively charged anode.

A higher voltage in the tube causes faster electron
movement and greater energy is released when the
electrons hit the target at the anode.

Higher voltage in the tube results in faster electron
movement, releasing more energy when they strike
the target.

The air inside the X-ray tube is evacuated to prevent
collisions with gas molecules and oxidation, which
can damage the filament.

Anode (+):

The anode contains a copper body housing a tungsten
target. Its purpose is to convert the kinetic energy of
colliding electrons into X-ray photons.

Tungsten is used as the ideal target material.
Ideal Target Material:
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¢ High atomic number (74).

® Low evaporation pressure at high temperatures.

®  High melting point (3422 °C).

®  Good thermal conductivity.

¢ However, tungsten is not an excellent conductor, so it
is embedded in a copper body that efficiently transfers
heat away from the target, protecting it from structural
failure.

®  The generated heat is dissipated through a cooling
mechanism connected to the copper body.

® A insulating oil circulates between the glass
envelope and the tube head to absorb heat from the
copper block.

®  When electrons hit the target, a very small portion of
their kinetic energy is converted into x-rays, 99.8% is
converted into heat.

¢ Therefore, a high melting point is necessary.

® Low vapor pressure at high temperatures prevents the
vacuum environment in the tube from deteriorating.

®  The focal spot is the area on the target where the x-
ray is produced. As the focal spot size decreases, the
sharpness of the radiographic image increases; in
addition, since the amount of heat per area on the
target increases, it is desired for the focal spot to be
small. If it is large, a shadow called ‘penumbra’ forms
around the image on the radiograph.

®  Theideal FS size is 0.8x0.8 mm?

°

In order to benefit from the advantages of the small
focal spot and to spread the electrons over a wider area
on the target, the target is placed at a certain angle to
the incoming electron.
The target is placed at an inclination of approximately
20 degrees to the central beam of the x-ray cluster.
This allows the actual focal spot size of approximately
1x3 mm to be converted to an effective focal spot of
approximately 1x1 mm. Thus, the sharpness of the
image increases. At the same time, the actual focal
spot size provides good heat dissipation.
Real Focal Spot: The size of the tungsten target at the
anode.
Effective Focal Spot: The projection of the focal spot.
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Rotating Anode

Another method to distribute the heat generated at the
focal spot is to use a rotating anode. In this type, the
tungsten target is shaped like an angled disk and
rotates while the tube operates, allowing electrons to
strike successive areas of the target.

This rotation spreads the heat over a larger area.

Rotating anodes are not used in dental X-ray machines
but are found in computed tomography (CT) scanners,
which require high radiation output.

If we reduce the target angle below 20 degrees, the
useful beam becomes non-uniform.

As the target angle decreases, the heel effect occurs,
where radiation density is higher near the cathode end
of the X-ray beam.

To minimize the heel effect, the distance between the
tube and the object should be increased, or the size of
the irradiated area should be reduced.

In small-angle target tubes, while the X-ray intensity
is normal on the cathode side, X-rays near the anode
side are partially absorbed by the anode body.

In other words, the intensity of X-rays exiting the tube
is lower on the anode side= Heel Effect

Dental X-ray Machine Components:

Power supply (Electricity): The primary energy
source used to produce xrays in x-ray machines.
Electric current is the passage of electricity through a
circuit. This can be alternating or direct current. X-ray
machines operate with direct current.

Tube Voltage: Defines the electric potential that
directs the electric current in a circuit. It is the
measurement of the electric power that allows
electrons to move from the negative pole to the
positive pole. The unit of measurement is the volt.
(1kVv=1000 V) kV; determines the quality of the x-ray
formed. As kV increases, the wavelength shortens,
scattering increases, and penetration increases.

Tube current: Defines the amount of electric current
passing through the circuit (ImA=1000 A). mA
affects the power of the x-ray produced. The electron
current in the tube is controlled by the filament circuit.
The higher the electric current coming to the tungsten
filament, the higher the temperature of the filament
and the larger the electron cloud formed. This causes
the current in the tube to increase. If mA doubles, the
x-ray formed also doubles. The amount of x-rays
produced depends on the mA and time (sec) (mAS).

Components of Dental X-ray Devices:

Circuits: There are 2 major circuits in the X-ray tube.
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-Filament circuit (low voltage circuit)
-Anode-cathode (high voltage) circuit

Transformer: A device that increases or decreases
the voltage in an electrical circuit. Both circuits use
transformers to convert line voltage and current to
each other. Dental X-ray machines have a step-up
transformer (in the anode-cathode circuit) that
increases the 220 V mains voltage to 65,000100,000
V (65-100 kVp) and a step-down transformer (in the
filament circuit) that reduces it to 3-5 V.

Control panel: The control panel of the dental x-ray
device includes; on-off button, indicator light, an
exsposure button and indicator lamp, timer, kVp and
mA options.

- kVp can be fixed or variable between 65-100; mA can
be fixed or variable between 7-15.
Timer: In dental X-ray devices, the radiation output
is not continuous, but in a series of impulses. The
number of impulses depends on the number of cycles
per second in the electric current used. The exposure
dials of dental X-ray devices produced in recent years
have not been calibrated by dividing into seconds, but
impulses are used.

- The number 30 on the timer dial means 30 impulses
per second. This is equal to 30/60 (0.5 sec) exposure.
Tube Rating: This is a factor that limits mA
adjustment in dental X-ray devices. More than 15 mA
will create too much heat as a result of too much
electron impact, which will destroy the target. In
standard dental X-ray devices, the anode is fixed, so
mA is limited.

Stages in the formation of X-rays

1- Electron separation: By heating the filament,
electrons are released from the outer orbits of the
tungsten atoms (thermionic emission). The density of
the electron cloud formed in the filament depends on
the mA of the device.

2- Removal of electrons at high speed: When
high voltage is applied between cathode and anode,
electrons gain very high speed. With high voltage,
excess negative charge is given to the cathode and this
(-) charge repels electrons. Excess positive charge on
the anode attracts electrons. When these two forces
overlap, electrons move rapidly from cathode to
anode. This electron current is called cathode ray or
tube current.

3- Concentration of electrons: The electron beam
in the tube moves forward to collect at a small point
on the target at the anode. This point is called the
“focal spot’’. The electrons are directed from the
cathode to the anode by the (-) charged molybdenum
around the filament. Mo prevents the electrons from
scattering in different directions when exiting the
filament and ensures the best transmission to the
anode.
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4- Sudden stopping of electrons: Electrons
striking the target at the anode are suddenly stopped
and 99.8% of their kinetic energy is converted into
heat and 0.2% into x-rays.

Target is placed at an angle of 20-70 degrees to the
anode.

The reason for this is to prevent wear by expanding
the electron bombardment surface.

Thorium is added to tungsten at a rate of 1-2% to
extend the life of the filament and increase thermionic
emission.

The heating of the cathode filament with electric
current is controlled by the rheostat in the circuit. This
is determined by the mA of the device. It determines
the number of electrons and the amount of x-rays.

Current and Voltage in the Tube

The main source of energy in the tube is 220 volt
alternating current city electricity. X-ray machines
operate with direct current.

In direct current, there is only one direction of
movement in the electrical circuit. Dental Xx-ray
devices are self-rectifying devices. They convert
alternating current to direct current during x-ray
production, which ensures that the current is always
in the same direction, i.e. from cathode to anode.

X-Ray Generation at the Atomic Level

During the production of X-rays, the Kinetic energy of
the electrons coming to the anode is converted into
radiant energy in 2 ways:

1- General Radiation (Breaking Radiation =
Bremmesstrahlung Radiation)

2- Characteristic Radiation

Bremsstrahlung Radiation

The high-speed electrons approach the nucleus by
passing the electrons of the target atom. They are
slowed down and deviated from their path by the
positive attraction of the nucleus. The energy lost
during this slowdown is released as x-rays. This is
called Bremmsstrahlung (Breaking radiation in
German). This is how x-rays are formed in dental x-
ray devices.

Bremmstahlung radiation is produced by the direct
impact of an electron on a target nucleus (A), or more
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commonly by the passage of an electron close to the
nucleus, causing the electrons to change direction and
lose momentum (B).

Characteristic Radiation

When the high-speed electron that comes hits an inner
orbital electron that is closer to the nucleus instead of
the outer orbital electron of the target's tungsten atom,
it pushes it away (creates ionization). This gap is filled
by an electron from the outer orbit coming here.
During this time, there is a decrease in the energy
level.

The energy difference between the orbits causes the
formation of a “characteristic x-ray". Since the
electron energy levels in the orbits of each element are
different, the wavelength of the x-ray that is formed
in this way is also different for each element. For this
reason, it is called a characteristic x-ray.

There may be cases where the energy of the incoming
electrons is higher than the binding energy of the
electrons in the orbit. In dental Xx-ray devices,
characteristic x-rays can only be formed in devices
with 70 kVp and above; because the binding energy
of the electrons in the K orbit to the nucleus is 69,000
eVv.

Characteristic radiation generation.

Electron removal from the inner orbit by the incident
electron (A) produces a photoelectron, an ejected
electron, and an electron vacancy (B). C, an electron
from the outer orbit fills this vacancy and a photon
with energy equivalent to the difference between the
energy levels of the two orbits is emitted. D, electrons
from various orbits can participate in the interaction
and produce other characteristic photons. The
energies of the emitted photons are specific to the
target atom.
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Learning Outcomes

Learn how x-rays formed in a dental x-ray device are
spread.

Learnabout the qualitative and quantitative concepts of
X-rays

Learn which protection barriers x-rays pass through
after formation
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X-Ray Beam

In a dental X-ray device, x-ray photons formed on the
target leave the tube as divergent rays that spread in
different directions. The ray that is assumed to pass
through the exact center of the beam is called the
central ray.

The x-rays closest to the central ray are more parallel
and create less magnification in the image.

Cone (Position Indicating device ,PID=Cone):

X-rays are directed to the film in the patient's mouth
with an open- ended, angular or cylindrical cone. The
cone should be surrounded by lead to prevent
radiation leakage. Generally, 8, 10, 16 inch (20, 30, 40
cm.) cones are used.

The quality and quantity of X-rays are determined by
kVpand mA.

1. Energy and penetration power of the X-ray beam

(quality)
2. Amount of X-rays produced (quantity)

KVp;
- regulates the speed and energy of electrons,

- determines the wavelength of the formed beam.

mA;

-affects the density of the electron cloud.

-The exposure time is adjusted accordingly. To obtain
the same density in the radiograph, the exposure time
should be halved for every 15 increases in kVp.

-The exposure time should be reduced for every 5
increases in mA to obtain the same mAs. For example;
60 kVp 5mA 1sec 75kVp 5mA 0.5sec 60kVp 10mA
0.5sec

Quality: It means the quality or energy or penetration
power of the X-ray. It is controlled by kilovoltage. In
dental radiology, the most suitable values to provide
the necessary penetration and density in tissues such
as teeth and bones are 65-100 kVp.

Quantity: mA determines the amount of x-rays
produced per unit time (irradiation time) by
controlling the heating of the tungsten filament. (The
number of photons contained in the beam). It is
expressed as mAs.

1 sec exposure in a 10 mA device is 10mAs.

mAs depends on the sensitivity of the film and the
focal spot-film distance. A more sensitive film to
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radiation requires a lower mAs.

The advantage of a higher mA is that a shorter
exposure time can be used. In this case, the x-ray dose
received by the patient does not decrease, only the
exposure time of the film is shortened. The ideal is the
shortest exposure time and the highest mA.

In dental devices, mA is between 7-15. When
exceeded, excessive heat is produced in the target.

Quality and quantity together express the intensity of
the x-ray.

The strength of the x-ray depends on the factors kVp,
mA, irradiation time and distance.

As kVp, mA and irradiation time increase, the
intensity of the x-ray increases, and as the distance
between the radiation source and the film-object
increases, the intensity of the x-ray decreases.

mA 1
kVp 1
Distance 1

Filtration 1

- T
T T
- !
T !

Penetration: The penetrability of the X-ray is its
ability to pass through tissues.

It depends on the following factors:

1. X-ray wavelength: As the device becomes
more powerful, the wavelength becomes shorter, the
x-ray formed becomes harder and more penetrating.
2. Atomic weight of the object whose radiograph
is taken: If the atomic weight of the object is high,
penetration is low.

3. Thickness of the object: If the object is thick,
penetration decreases. In children and edentulous
mouths, the irradiation time is reduced by 1/3.

Scatter: The beam that forms in the X-ray tube and
leaves the tube is the primary beam. If this beam hits
any object and reflects, scatter, reflection, secondary
radiation occurs. It both distorts the image on the
radiograph and causes extra radiation to be received.
Scattering depends on the following factors;

Scattering increases as KVp increases

Size and structure of the examined object: Scattering

175



Agiz ve Dis Radyolojisi Ders Notlar1

1)

2)

3)

increases in thick, large and dense objects.

VVolume of the X-ray: Scattering is less in irradiations
given with a narrow field at the exit of the tube.

After the X-rays are formed in the X-ray tube, they are
not left randomly, some barriers are placed in front of
them to prevent the operator, patient and the
environment from receiving too much radiation.

There are rays of various wavelengths in the X-ray
beam. These barriers are applied to keep unnecessary
rays.

HVL (Half Value Layer): This layer reduces the
number of photons in the x-ray beam by exactly half,
that is, it absorbs 50% of the rays in the primary beam.
Up to 100 kVp devices are made of Al

100-400 kVp devices are made of Copper
(radiotherapy)

400 kVp and above are made of Lead (radiotherapy).
2 mm Al is made of dental X-ray devices

Filters: It is factory-installed in the device. It is made
of Al. It absorbs long wavelength rays. The primary
ray is called the useful ray after filtration and
collimation application. There are 2 types of filtration
in the X-ray device.

Natural (inherent, mandatory) filtration: The lead
shield of the X-ray head, the metal envelope, the glass
of the tube, the oil circulating around the tube serve as
filtration. In radiology practice, mandatory filtration
is approximately equivalent to 0.5 mm Al thickness.

Additional filtration: These are filters placed in front
of the tube later. Total filtration = Mandatory filtration
+ Additional filtration

Collimator:

They are usually round disks made of lead, mounted
on the window part of the tube housing, with a hole in
the middle for the x-rays to pass through. The size of
the hole in the middle of the disk determines the shape
and size of the beam.

Circular and rectangular collimators are most
commonly used in dentistry.

In dentistry, the diameter of the irradiated area on the
patient's face is currently accepted as approximately 7
cm.

Collimators also increase image quality. When the x-
ray beam is directed at the patient, approximately 90%
of the photons are absorbed by the hard and soft
tissues, while approximately 10% pass through the
patient and reach the film.

Collimation reduces the volume of tissue exposed to
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radiation, thus reducing the number of scattered
photons reaching the film.

®  Thus, the patient radiation dose is reduced and image
quality is increased.
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Learningoutcomes

After completing this course, the student will be able
to: Define a darkroom

¢ Explain the layout of a darkroom

Can explain radiographic detail, radiographic
density, radiographic fog, radiographic contrast
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Definition of Dark Room
The room;

Where the films on which a latent image has
been created by the effect of X-ray are developed
and where the latent image is made visible and fixed is
called a dark room.

The development process of the X-ray film directly
affects the quality of the dental radiogram.

In order to obtain high quality radiographic images,
the radiography technique and the development
process of the X-ray film must be carried out in
accordance with the rules.

The dentist must have sufficient knowledge about the
x-ray film development process and the problems that
may arise during these procedures.

As aresult of a mistake made in the dark room;
Unnecessary radiation exposure for patients and staff
Waste of film and dark room materials

Waste of time for patients and staff

Features of the dark room

There should be no light leaking into the dark room
The entrance to the room is labyrinthine

The corridor walls are painted black, there are no
windows, the walls are painted dark color.

There should be a ventilation system (aspirator).

® |tshould be sufficient in size;atleast1.2mx1.5m (4
feet x 5 feet).

[
It should be clean.

[

Solutions should be changed regularly.
Temperature and moisture should be under control.

Moistureand Temperature of the Darkroom

1. Corridor 2. Entrance to the hall 3. Hall 4. Entrance
to the dark room 5. Dark room 6. Dry work table 7.
processing units 8. Sink 9. Place where the films to be
exposed are placed 10. Place where the films exposed
are placed 11. Entrance to the radiography room 12.
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Radiography room 13. Lead plate on the walls of the
radiography room

Example of a double door
Darkroom Entrance may be;

Simple Door
Double Door

Labyrinth Entrance

1. Corridor 2. First door entrance 3. Entrance 4. Second
door entrance 5. Dark room 6. Dry work table 7.
Processing units 8. Sink 9. Place where the films to be
exposed are placed 10. Place where the films that have
been exposed are placed

Example of a labyrinth entrance

1. Corridor 2. Entrance to the labyrinth path 3.
Labyrinth path

4. Emergency entrance and exit door 5. Dark room
entrance 6. Dark room 7. Dry work table 8. Processing
unit 9. Sink 10. Place where the films to be exposed
are placed 11. Place where the films that have been
exposed are placed

Ventilationofthe Darkroom

Ventilation can be done with doors and windows,
ventilation with aspirators, and ventilation with air
conditioning systems.

In the dark room, there is the developing tank, the
washing tank and the fixing tank, the sink and the
drying cabinet near them. On the opposite side is the
counter where the films are opened.

There are filter lamps and red light on the ceiling or
somewhere near the counter. There should be an
average distance of 120 cm.

A double container is used for the processing. The
developing tank is on the left, the water is in the
middle, and the fixing tank is on the right. The
processing tanks are made of stainless steel and 1 mm
thick.

No source other than electric welding should be used,
because basic and acidic solutions dissolve the solder.

Arrangement of developing and fixing tanks

The temperature of the processing solutions must be
controlled. A thermometer is used, and the water in
between is heated with a heater. The temperature of
the developer solution is ensured to be 18-20°C.

An alarm clock can be used to adjust the processing
times.
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Separate special rods should be used to mix the
processing solutions. If they are not mixed and made
homogeneous, the image on the film will not develop
completely.

The aspirator in the darkroom prevents the inhalation
of air that will evaporate from the developing and
fixing solutions.

A drying system should be provided for the drying of
the films.

The darkroom should be illuminated with normal light
bulbs, fluorescent bulbs should not be used, because
they emit cathode rays for a while after they are turned
off, this is called after glow. This also distorts the
image on the film.

The temperature should be constant. If the
temperature is high, the film development phase in the
developing solution will accelerate, it should be kept
short time in the developing tank. It will have a dark
image. If it is cold, it will take a long time for the
image to develop. It will have a light image.

Processing solutions have a certain lifespan. When
they become stale (image deteriorates, duration
increases.) new ones should be prepared. Tanks
should be cleaned with detergent and plenty of water.

Radiopaque image: These are the (light) white areas on
the radiograph where tissues such as teeth and bones
are shown.

Radiolucent image: These are the dark (black) areas
where structures such as soft tissues and cavities are
shown.

Radiographic Quality

Image quality in radiography is expressed as the level
of visibility of anatomical and pathological structures.

It is evaluated in terms of the compatibility of the
image obtained with the tissue.

The more compatible the image is with the tissue, the
higher the quality.

Factors affecting radiographic quality

However, the best diagnostic information is obtained
with radiographs that meet these conditions. Density,
contrast and detail are the most important factors
determining radiographic quality.

Density

Contrast
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® Detail

Film speed
Radiographic noise
Image resolution
Projection rules
Magnification
Distortion
Penumeration areas

Focal spot

Density

It is the degree of darkness shown by a radiograph.

The degree of darkening or opacity of an exposed film
is referred to as optical density. The optical density of
an area of an x-ray film can be measured as follows:

Where lois the intensity of incident light (e.g. From a
view box), and I is the intensity of the light
transmitted trough the film. With an optical density of
0, 100% of the light is transmitted; with a density of
1, 10% of the light is transmitted; with a density of 2,
1% of the light is transmitted; and so on.

The normal limits of density are 0.6-3D.

Factors affecting density

v' kVp; mA: The higher it is, the higher the density
(short wavelength rays are formed, penetration
increases, density increases). 65-100 kVp gives the
best penetration.

v' F.S-Film distance: As it increases, density decreases

v' As the developing time increases, the density
increases. If the developing solution temperature is
above 18-20°C, the density increases.

v As the exposure time increases, the density increases.
Accordingly, if the image is dark, the exposure time
is reduced by 1/3-1/4, keeping other conditions
constant, and if it is light, it is increased by 3-4 times.

v'If other factors are kept constant and the film speed is
increased, the density increases.

v' If other factors are kept constant and the speed
of the screens is increased, the density increases.

v If other factors are kept constant and the duration of
fixing increases, the density decreases.

v If other factors are kept constant and the
thickness of the object increases, the density
decreases.

v' The density of the object affects the density.
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The densities of the structures in the oral cavity are
different. Density is from light to dark;

1) Enamel, 2) Dentin, 3) Cement, 4) Bone, 5) Soft
tissue, 6) Fat, 7) Air.

Restorative metals appear more radiopaque than
enamel.

Contrast

It is the difference in density between different areas
on a radiograph.

If there are many different intermediate tones and
grays between radiopaque and radiolucent images on
the radiograph, this is called Long Scale-Low
Contrast.

If there are no intermediate tones between radiopaque
and radiolucent parts on the radiograph, if the lines are
sharp, this is called Short Scale-High Contrast.

Low Contrast radiographs have more gray tones, they
reveal various changes in object density (such as
caries) at an early stage.

They occur at 90-100 kVp.

High contrast radiographs

High contrast radiographs are basically black and
white images with very few shades of gray. They are
called short scale.

They are generated at 55 - 65 kVp.

They are sharper and more pleasing to the eye, but
they cannot show early pathological changes.

The areas are black (radiolucent) and white
(radiopaque) with few shades of gray.

High contrast and less detail (short scale) are
achieved.

With higher kVp, lower radiographic contrast and
finer detail (long scale) are achieved.

Low contrast radiographs contain many shades of
gray as well as black and white areas. They are called
long scale.

They are visually unappealing, but the abundance of
gray tones reveals early changes in object density.

They are created at 90-100 kVp.

For best contrast, a middle ground of 70-75 kVp
should be obtained.
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Factorsaffects contrast

® Contrast decreases as the kVp of device increases.

[ ] .
There is no mA effect.

® Factors related to the object (atomic number, object
thickness, density, and chemical structure).

® Factors related to the film (amount of radiation
reaching the film, film properties, structure, screen
usage), structure of the developing solution
(hydroquinone).

¢ Image evaluation conditions (negatoscope = viewing
box = illuminator).
Detail

¢ Image detail is the visual quality of a radiograph that
depends on its clarity and sharpness.

® Jtisthe ability to see the sharp edges of the object and
to clearly observe all the formations.
Factors Affecting Detail:

®  Asthe focal spot size increases, detail deteriorates and
penumbra occurs. The effective focal spot size is 1 x
1 mm.

® As the focal spot-object distance increases, detail
becomes better.

® The smaller the object-film distance, the better the
detail.

® Movement of the patient, film or x-ray tube during
exposure distorts detail.

® Ifthe Ag Bromide crystals in the emulsion part of the
film are small, the detail becomes better.

® The more homogeneous the distribution of Ag
Bromide in the emulsion part of the film, the better
the detail becomes.

Fog
® Itisthe foggy, hazy image of the radiograph.
[

It distorts the diagnostic image.

1. Chemical fog: Fog formed by improperly
prepared or stale processing solutions.
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2. Light fog resulting from exposure to light
during or before the processing, when the film
emulsion is sensitive to light.

3. Scatter radiation fog: Due to radiation reaching
the film from sources other than primary exposure.

Factorsthat Cause Fog:
It depends on the remaining unexposed Ag bromide
particles (The fixing solution is not prepared well, it

is stale, it is done in insufficient time).

The film is exposed to radiant energy for any reason
while being stored.

The film is stale.

The films are stored in a moist and hot environment.
Red light being too bright in the darkroom,

Keeping an open film under red light for a long time,
Light leaking into the darkroom.

Extending processing times.

Smoking in the darkroom.

Not having lead sheets inside the films.

Necessary rules for obtaining an ideal radiograph in
terms of detail and image sharpness:

Maximum Focal spot - Film distance: The greater the
distance between the film in the patient's mouth and
the Focal spot on the anode, the more parallel the rays
to the central ray reach the object and the less image
enlargement caused by the more divergent rays.

Minimum Object - Film distance: The tooth and the
film should be as close as possible to each other. In
this way, the image of the object on the film will be
less enlarged.

The long axes of the object and the film should be
parallel to each other and the central ray should be
perpendicular to both.
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ORAL AND MAXILLOFACIAL RADIOLOGY
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Learning Ouoames

At the end of this course, students are expected to;
® Define pain,

® Ask questions to the patient about pain in the
patient's anamnesis that will help diagnose their
iliness,

® (Classify pain that is not of dental origin,

® | earn the symptoms and signs of nondental pain
and understand what treatment procedure to
apply regarding differential diagnosis/treatment.
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o0

Pain

Pain is a subjective symptom.

There may be nothing to assess visually. The history
is, therefore, paramount.

Many diagnostic pointers may be elicited from the
history.

A complaint of pain is clarified by the following a
few questions:

How would you describe the pain? (adjectives such as
sharp/stabbing  or  dull/throbbing are often
forthcoming)

Where is the pain most severe? (ask the patient to
indicate)

Where does the pain spread to? (the paient should
outline the area with a finger)

How severe is the pain? (A pain scale may be used)
Does the pain prevent you getting to sleep or wake you
up at night?

When did the pain start?

Is the pain continuous or does it come and go? If it
comes and goes, how long does it last for each time?

Does anything cause the pain to start?
Does anything make the pain worse/better?

Nonodontogenic Pain

> Nonodontogenic (nondental) pain is less
common than pain of dental origin.
> The most common cause of nonodontogenic

pains is TMJ diseases.

Trigeminal Neuralgia

eRapid onset, very severe, short-term (seconds),
recurring and stabbing pain seen in the area where the
trigeminal nerve is distributed.

eMiddle-aged and elderly

eUnder the age of 40, the underlying cause should be
investigated (tumor, multiple sclerosis)

o MS is 3%

eDetailed neurological examinations should be
performed in terms of cranial nerves
eFemale/male=2/1

eRight side/left side=1.7/1

Etiology

eDemyelination (Damage to the myelin sheath of
neurons; such as MS)

eVascular compression of the trigeminal ganglion
Trauma or infection of the nerve

e |diopathic
Symptoms
e Diagnosis is made by anamnesis
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e Characteristics of the pain

eMostly affects the 2nd and 3rd branches of the
trigeminal nerve

e There is a trigger point

e Does not cross the midline

et is a short-term, unbearable pain affecting a specific

area. It is described as being stabbed/shocked, electric
shock or like being stabbed with a hot needle.

e There is a trigger point along the path where the nerve
is distributed

eEven light pressure on the area can cause severe pain

e Male patients cannot shave or touch that area of the
face for fear of starting the pain

oIf it is related to the mouth, chewing and speaking
may be limited

eThe presence of a trigger point is an important
neurological finding that suggests trigeminal
neuralgia

e The pain never crosses the midline

ePain does not cross the midline during a pain attack

o |t starts suddenly, lasts for a short time and returns to
its previous state suddenly

e |n severe cases where the pain lasts for minutes, a dull
headache lasting several hours is observed

e Attacks usually occur within the first hour after
waking up in the morning

e Trigeminal neuralgia does not affect sleep.
Findings

eTic douloureux = spasmodic contraction of facial
muscles due to

TN pain

eDifferential diagnosis: Odontogenic pain (pulpitis),
periodontal diseases, cluster headache, migraine,
glossopharyngeal neuralgia, sinusitis,
temporomandibular joint problems, post herpetic
neuralgia, salivary gland stones, short-term unilateral
neuralgiform headache attacks.
Treatment

elt is necessary to refer to a specialist for
medical/neurological treatment

e Carbamazepine (Tegretol) and/or phenytoin

e If the pain cannot be controlled, cryotherapy, surgical
procedures, thermocoagulation can be applied in the
part where the nerve exits the foramen. Unfortunately,
surgical techniques pose a risk of permanent facial
anesthesia and dysesthesia, which can be troublesome
for the patient.

Glossopharyngeal Neuralgia
e Glossopharyngeal neuralgia is less common than TN
e |t tends to affect a slightly younger age group than TN

eUnderlying pathologies such as MS should be
distinguished
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o | X. Cranial nerve n. glossopharyngeus
Symptoms
ePain as TN, but in the glossopharyngeal region
eTrigger zone is in the oropharynx
e Swallowing, chewing or coughing may initiate pain
e There are 2 types of pain pathways: otic (ear-related),
pharyngeal (throat, neck)
Findings
eNausea and bradycardia are seen during attacks
eDiagnosis is based on clinical history and nature of
symptoms
eAs in TN, organic disease, especially pharyngeal
carcinoma or salivary gland neoplasm, should be
excluded by appropriate examination of the

oropharynx supported by CT scan or MRI
Treatment

o The patient must be referred to a specialist.

eMedical (antiepileptic drugs) and surgical methods
are applied.

e In cases that do not respond to drug treatment, surgical
options can be considered.

Herpes Zoster

e |t is a nondental pain that mimics pulpal pain

elt is a viral inflammation that involves the posterior
root ganglia

o1 or 2 peripheral sensory nerves are affected

e After chickenpox in children, it remains in the sensory
nerves until it is reactivated

e Reactivation causes herpes zoster in adults
et is especially seen over the age of 60

o The ophthalmic branch of the trigeminal nerve is most
commonly affected

e If the 2nd and 3rd branches of the trigeminal nerve are
affected, the patient applies to the dentist

eMedical history: Although it is seen in healthy

individuals in adults, it occurs due to
immunosuppression (HIV) in young people and
children

e |t is severe and/or recurrent.
Symptoms

e Severe, unilateral, deep-seated, burning pain is seen a
few days before the redness and vesicles appear

e Vesicles on the skin ooze and crust over

e Those in the mouth are in the form of shallow ulcers

eVesicles and ulcers are typically unilateral

e The patient may have fever and feel unwell

e\When in the mouth, pain and difficulty swallowing
may be seen.
Findings

eFor Trigeminal nerve;
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o If maxillary branch is affected, unilateral lesions on
hard and soft palate

eIf mandibular branch is affected, widespread,
unilateral skin lesions

e If ophthalmic branch is affected (Gasserian Herpes),
severe corneal ulcer is seen

eThe unilateral distribution of lesions in accordance
with the anatomical structure (nerve distribution) is
characteristic for herpes zoster.

e|ntraoral lesions are thin-walled vesicles and ulcers,
ending distinctly in the midline

eNew lesions may appear after 3 weeks

eFever, regional lymphadenopathy and tenderness may
occur

e The virus spreads by direct contact with vesicle fluid

et causes chickenpox in those who have never been
infected. Therefore, care should be taken not to infect
pregnant or immunosuppressed people

e A painful complication is post-herpetic neuralgia.
Treatment
e Acyclovir can be given as 800 mgx5 daily doses

o|f the ophthalmic branch is involved, it should be
referred to an eye doctor.

Post-Herpetic Neuralgia

e Medical history: previous herpes zoster.
et is seen in 10% of those who have had herpes zoster.

o The ophthalmic branch of the trigeminal nerve is most
commonly affected.
Symptoms

eRecurrent (not paroxysmal), unilateral, very severe,
dull, excruciating pain

ePrevious skin lesions
Signs

e The skin overlying the area is red because the patient
scratches the area to temporarily relieve the pain

e The pain is so frequent and severe that he may attempt
suicide or seriously harm himself.
Treatment

et should be referred to a specialist, no treatment is
completely effective

e Tricyclic antidepressants, anticonvulsants and local
anesthetic creams can be used

ePost-herpetic neuralgia is extremely resistant to
treatment.

Ramsay-Hunt syndrome (Geniculate Herpes)

eCaused by Herpes zoster infection in the geniculate
ganglion

ePain occurs in these areas following vesicular
eruption in the ear and throat
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e Facial paralysis of the lower motor neuron is present

e Tinnitus and vertigo accompany these.
Treatment

e Sending it to a specialist.

Bell's palsy

eParalysis of the second motor neuron of the facial
nerve

e The cause is usually Herpes simplex infection

oThis is followed by edema of the nerve within the
facial canal

et is common

e |t affects both sexes

elt is seen in adults

©10% of patients do not recover completely

ePain may precede or accompany paralysis.
Symptoms

e In 50% of patients, pain radiating from the ear to the
jaw may precede or accompany paralysis

eFacial muscles are unilaterally affected

et occurs rapidly (48 hours)

eThose who have had a cerebrovascular accident or
stroke before are anxious. Their concerns should be
alleviated.
Findings

e\When paralysis occurs after a few hours or days, the
cause of the pain is understood

eWhen examining the facial muscles, the patient
cannot close their eyes or smile on the affected side.

e The patient should be asked to perform a range of
facial muscle movements, including wrinkling the
forehead, raising the eyebrows, closing the eyes,
whistling and smiling

o The function of other cranial nerves (especially V and
V1) should be tested

eThe external ear should be examined and hearing
assessed

oBell's palsy should be treated with high-dose
corticosteroids (prednisolone) and antivirals such as
acyclovir

e A patch should be provided to limit the possibility of
damage to the cornea

o Most cases resolve within 3—4 weeks. Steroid therapy
can be gradually tapered over this period, depending
on the return of nerve function

o If left untreated, paralysis may be permanent.

Multiple Sclerosis

e Medical history: Trigeminal neuralgia

eCan mimic other conditions that cause dental and
nondental pain (such as TN)
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© 3% of those with trigeminal neuralgia
eMore common in women

e Diagnosed between the ages of 20-40, rarely under the
age of 15 or over the age of 50.
Symptoms

e Ocular pain due to retrobulbar neuritis

e Multiple neurological lesions due to demyelination;
paresthesia, motor defects, incontinence, visual

e Disturbances

eMuscle weakness, tingling/numbness in hands and
feet

ePostural sensory loss
eVertigo
e Sphincter disorders

eThere may be remissions, or there may be rapid
deterioration of health (progressive course). Facial
pain is a late-stage finding. When facial pain occurs,
the disease is usually diagnosed.

Intracranial Tumors

o All lesions that expand inside the head, such as
abscesses and hematomas, cause symptoms similar to
tumors.

eThe most common intracranial neoplasms in adults
are glioma, meningioma, metastatic

e Carcinoma (AC, breast), neuroma (usually 8th nerve),
pituitary tumors.

® The most common intracranial tumors in children are
medulloblastoma, astrocytoma.
Symptoms

eRecurrent headache. Straining/coughing may initiate
or aggravate the pain

e\/omiting. Especially in posterior fossa tumors, due to
the effect on the vomiting center

eProgressive defects in mental and physical functions;
deafness, visual impairment, weakness, personality
changes, intellectual disability, epilepsy, balance
disorder.
Findings

ePapilledema (optic disc edema) is seen in posterior
fossa tumors.
Diagnostic tests

e Cranial nerve examination

eReferred to a neurologist or neurosurgeon for
neurological examination and tests.

Causalgia

ePain occurs following damage to a peripheral sensory
nerve (e.g. difficult tooth extraction)

ePain is due to abnormal nerve repair
eMedical history: Within a few weeks of surgery or
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trauma
Symptoms
e Continuous burning pain at the site of previous trauma
or surgery
e Sometimes may mimic TN
Findings
e Scar at the surgical or trauma site
e Diagnostic tests

ePain is reduced with local anesthetic application
Treatment

e Should be referred to a specialist
e There is no complete treatment
e Carbamazepine may be beneficial.

Vascular Pain

Migraine

et usually starts in the 2nd decade and decreases with
age

e\Women (75%) are more affected than men

et is more common in professionals

o1 in 10 people have had a migraine attack at some
point in their life

eThere is a family history in 50% of cases (in severe
cases)

e The probable cause is narrowing of the branches of
the external carotid artery

eThe narrowing causes the aura and the subsequent
dilatation causes the headache.
Symptoms

e| ethargy, aura, tingling in the face and rarely in the
mouth during the prodromal period

e The prodromal period lasts 15-30 minutes

o This is followed by severe throbbing temporal, orbital
and frontal pain

e The pain is usually unilateral, but the side may change
et is deep throbbing

e The headache lasts at least 12 hours

et is more common during the day

e The frequency of attacks varies

e |t is obvious from the patient's face that he is unwell;
he is pale, sweaty, has nausea, and may also vomit.

ePrefers to lie down in a quiet, dark room
(photophobia)

e Refuses to eat
e Attacks may occur once every few weeks or months

e Attacks may start with psychological stress, certain
foods (red wine, beer, chocolate and cheese)

eHunger may also start the attack
ePatients usually have an obsessive personality

e Attacks occur during relaxation periods following
periods of intense work (weekend migraine)

197



Agiz ve Dis Radyolojisi Ders Notlar1

e Attacks may also be premenstrual

eEvery cause that can start a headache in a healthy
person can also start a migraine
Treatment

e Analgesics

e Antimemetics may provide temporary benefit

ePatients with recurrent seizures should be referred to
a specialist

eErgotamine and sumatripton are used.

Periodic migrainous neuralgia

o (Sphenopalatine Neuralgia, Cluster Headache, Alarm
clock awakening)
Etiology

eVascular compression of the ganglion by branches of
internal maxillary artery

e Incidence and age

e Affects young adults ( 20-40 years)

e Males more than females

e Stress or alcohol may precipitate an attack

o (Sphenopalatine Neuralgia, Cluster Headache, Alarm
clock awakening)
Signs and Symptoms

e Unilateral paroxysmal attack of pain
e Dull aching or burning headache
e Unlike classic migraine, pain usually occurs at night

elt is one of the few pain conditions that can awaken
the patient from sleep this

e Observation is useful for diagnosis

ePain is of rapid onset and short duration, usually
lasting up to 30 minutes only, but occasionally up to
2 hours

ePain is usually limited to the area around and behind
the eye and related maxilla. neuralgia

o (Sphenopalatine Neuralgia, Cluster Headache, Alarm
clock awakening)

e Attacks recur at similar times of the night (alarm clock
awakening) and are clustered (often once every 24
hours) and followed by a long period of remission for
weeks, moths or even years (Cluster Headache)

e Autonomic symptoms may accompany periodic
migranious neuralgia including:
Nasal blockage (stuffy nose)
Nasal discharge
Tearful eye
Unlike migraine, there is no:
Nausea or visual disturbance
Trigger zone

o (Sphenopalatine Neuralgia, Cluster Headache, Alarm
clock awakening)
Treatment

eErgotamine or antiinflammatory drugs, e.g.
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Indomethacin may be employed
o The patient should avoid alcohol.

Giant Cell Arteritis

e Giant cell arteritis, previously called temporal
arteritis, is a granulomatous vasculitis (also affects
vessels in the head and neck)

olf left untreated, patients may develop retinal
vasculitis with vision loss

e Usually seen in individuals over the age of 60

ePresents as unilateral "headache-like" pain, primarily
in the temporal or occipital region.

elt is one of the few causes of orofacial pain where
patients describe systemic discomfort such as weight
loss, muscle weakness, and numbness, despite normal
muscle biopsy, enzymology, and electromyography

ePain may be triggered by eating

eHematologic examination usually shows an elevated
erythrocyte sedimentation rate (ESR) and possibly an
elevated c-reactive protein (CRP)

eTemporal artery biopsy has been suggested to be
valuable in confirming the diagnosis

eHowever, granulomatous lesions rarely occur along
the vessel and therefore several biopsies may be
required to detect them

eDelay in obtaining the results of such a biopsy is
important as it can be dangerous due to the possible
onset of blindness

o|f the diagnosis of giant cell arteritis is suspected,
treatment should be started immediately. Oral
prednisolone at a dose of 40-60 mg

Sinus/Nasopharynx Sinusitis

e Infection (usually bacterial) of the maxillary sinus
Symptoms

eUsually unilateral, rarely bilateral, dull/throbbing,
continuous pain, limited to the upper jaw and under
the eye

ePain is worse in the evening and with bending or
shaking of the head and lying down

ePatient may experience the feeling of fluid moving in
the affected sinus

eThe associated stuffy nose, nasal discharge and

fullness of cheek may be described as a ‘cold in the
head’

ePressure over the cheek causes pain and many upper
teeth, on one side, may be painful

e The patient may feel unwell.
Sinusitis
Signs

eFacial swelling may be seen with severe sinus
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infections in patients with diabetes mellitus or the
immunocompromised

e Nasal obstruction with mucopurulent rhinorrhea
e Tender maxillary teeth (usually molars)
e Diagnostic tests

e Transillumination of the antra or an occipitomental
radiograph may show a fluid level of thickening of the
antral lining.

Treatment

e Antibiotics (e.g. erythromycin, amoxicillin or
ampicillin), plus a nasal decongestant (
xylometazoline HCL) and inhalants

e Antral washout or surgery may be recommended in
severe/recurrent disease.

Malignancy

eThe most common malignancy affecting the
maxillary antrum is squamous cell carcinoma (SCC)
A tumor may spread from the antrum in any direction:

eThrough  the anterior and infratemporal
walls....swelling on the cheek, mimicking a dental
abscess

e Through the posterior wall.....damage the posterior
superior alveolar nerves....... anesthesia of the teeth
and gum in the maxillary molar region

e Through the floor ...... swelling on the palate or
buccal sulcus, mimicking a dental abscess

eThrough the roof...... involve the infraorbital
nerve....... facial anesthesia + alteration of the
pupillary level + proptosis and diplopia

eExtension into the infratemporal fossa may involve
the sphenopalatine ganglion...... anesthesia or
paresthesia of the palate

e A tumor may extend into the nasal cavity causing
partial obstruction and nasal discharge

e Teeth may be loosened and painful as a result of bone
destruction, mimicking periodontal diseases.
Symptoms and Signs

e QOccur late in the disease process
e Depend upon the direction of the spread

eMay mimic those of other dental and nondental
diseases

e Diagnostic tests
e Lymph node examination

eDrainage from the maxillary antrum is to the
submandibular and upper deep cervical nodes

e Lymphadenopathy may indicate metastatic spread
e Transillumination

eSinuscopy, radiography (occipitomental views),
tomography and biopsy.
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Jaws

Temporomandibular joint (TMJ)Disorders

e Temporomandibular joint disorders include all
anomalies that cause a disruption in the normal shape
or function of the TMJ

eDevelopmental anomalies that result in abnormal
form in the bones or soft tissues of the joint

e Other diseases such as dysfunction of the articular
disc, related ligaments and muscles, joint arthritis,
inflammatory lesions, trauma and neoplasms are
acquired joint disorders.

e TMJ disorders can present with quite different clinical
features

e The most common disorder is joint dysfunction

ePain in the TMJ or ear or both, muscle tenderness,
joint tightness, clicking/crepitus, decreased range of
motion, locking and subluxation are seen

eClinical and radiographic evaluation should be done
carefully to define which structures are involved in the
joint dysfunction.
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Diagnostic Criteriafor Temporomandibular Disorders (DC/TMD)

TEMPOROMANDIBULAR

JOINT DISORDERS

MASTICOR
DISORDERS

MUSCLE

I-JOINT PAIN
- Arthralgia
- Arthritis

ll-JOINT DISORDERS
A. Disc Disorders

- Disc Displacement with Reduction

- Disc  Displacement
without Reduction, with
Intermittent Locking

- Disc  Displacement

without Reduction, with Restricted

Mouth Opening
Disc  Displacement
Reduction, without
Mouth Opening

without
Restricted

B. Hypomobility  Disorders

Other Than Disc Disorders

- Adhesions

- Ankylosis (Fibrous
Osseous Ankylosis)
C. Hypermobility Disorders

Ankylosis,

l. MUSCLE PAIN
- Myalgia
- Local myalgia
- Myofascial Pain
- Myofascial Referred Pain
* Tendinitis
o Myositis
j Spasm
l. CONTRACTURE
l. HYPERTROPHY
g.NEOPLASM
. MOVEMENT DISORDERS
* Orofacial Dyskinesia
* Oromandibular
* Dystonia
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TEMPOROMANDIBULAR
JOINT DISORDERS

I11. JOINT DISEASES
Degenerative Joint Disease

- Osteoarthrosis
- Osteoarthritis
» Systemic Arthritis

» Condylisis / Idiopathic Condylar
Resorption

v’v

Osteochondritis Dissecans

v’v

Osteonecrosis

v’v

Neoplasm

v’v

Synovial chondromatosis
IV.FRACTURES

V. CONGENITAL /
DEVELOPMENTAL
DISORDERS

Aplasia

v’v

» Hypoplasia

v’v

Hyperplasia

Ear
Otitis media

»
*

MASTICOR
DISORDERS

MUSCLE

VI. MASTICATOR MUSCLE
PAIN ATTRIBUTED TO
SYSTEMIC/CENTRAL PAIN
DISORDERS

Fibromyalgia

VIl. HEADACHE

Headache Attributed to
Temporomandibular Joint Disorders
VIII. ASSOCIATED
STRUCTURES

Coronoid Hyperplasia

e |nflammation of the middle ear

e May present to the dentist as pain in the region of the
temporomandibular joint

eMay involve the facial nerve leading to unilateral
facial paralysis
Eye
Glaucoma

e Due to rapid increase in intraocular pressure
Symptoms

ePersistent, severe, unilateral orbital pain centered
above the eye but may radiate across one side of the
face

eThe eye is stony hard, due to raised intraocular

pressure the pupil is dull, oval and dilated. The cornea
IS misty.

Psychogenic pain

Atypical Facial Pain

e Atypical facial pain, a chronic pain of unknown
etiology

©50% of these patients will have anxiety or depression
(although the nature of the relationship is unclear) due
to adverse life events

e Alternatively, there may be a long history of dental
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disease, usually involving surgical procedures and
infection, in a specific area of the mouth

e It mostly affects women over the age of 30

eThis condition is a distinct clinical entity with
“typical” symptoms of a continuous, unilateral dull or
gnawing pain.

eThe pain is chronic, present daily from the time of
waking until the patient goes to sleep

e These symptoms do not wake the patient from sleep,
but since the condition is often associated with
depression, sleep disturbance (early morning
awakening) is often present

e Although poorly localized, the pain most commonly
affects one side of the maxilla

e Crossing anatomical boundaries is rare; for example,
the pain may cross the midline of the maxilla or
mandible.

Diagnosis

e[t is based on clinical history and the absence of any

dental cause of pain.

e An assessment of cranial nerve function should be
performed and a CT scan or MRI should be obtained
if any abnormalities are detected to exclude
malignancy at the base of the skull.

e Atypical facial pain responds well to low-dose
antidepressant therapy. (Dothiepin, 50- 75 mg at
bedtime)

e Alternatively, amitriptyline  (amitriptyline)  or
nortriptyline starting at 25 mg at night has also been
used successfully. Typically, a low dose is started and
gradually increased until pain is controlled.

en recent years, fluoxetine, fluvoxamine, paroxetine,
and venlafaxine have also been used.

e Regardless of which drug is chosen, treatment should
be continued for at least 6 months.

Atypical Odontalgia (Phantom Toothache)

eThe occurrence of hypersensitivity in the teeth for
unknown reasons

eThere is often a long history of unsuccessful dental
treatment

e Atypical toothache may also be an indication of
masked depression

e |t is also associated with other chronic pain conditions
such as headaches, neck and back pain, myofascial
pain, fibromyalgia, pelvic pain and abdominal pain.

Burning Mouth Syndrome (BMS)

eVarious terms, including glossopyrosis, glossodynia,
stomatopyrosis, stomatodynia, and oral dysesthesia,
have been used to describe the complaint of a burning
sensation affecting the oral mucosa in the absence of
obvious mucosal abnormalities.

eEtiology is unclear,
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eMany factors have been suggested, including
hematinic deficiency (vitamin B complex, iron or
folic acid), undiagnosed or uncontrolled diabetes,
candidiasis, faulty dentures, xerostomia and food
allergy

e It mostly affects women, but rarely develops in men

et usually affects older individuals, most commonly
between the ages of 50 and 60

elt is described as a burning pain in the tongue or a
more widespread feeling of warmth in the lips and
gums or in the mouth.

ePrimary burning mouth syndrome is often
associated with depression and anxiety disorder

o The patient usually has a poor sleep pattern

eSecondary burning mouth syndrome may be
associated with allergies to certain foods or dental
products

e It may be associated with consuming large amounts of
acidic foods or beverages, dry mouth, diabetes,
hypothyroidism, gastroesophageal reflux, oral
infections, nutritional deficiencies, excessive use of
mouthwash/abrasives

e Although the lips and tongue are most commonly
affected, any area may be affected

o On oral examination, the mucosa is normal.

eSince chronic tongue trauma is often a significant
cause of localized burning, it is necessary to examine
teeth, dental restorations, or dentures for possible
traumatic edges

e Total/partial dentures worn by patients should be
examined

e The presence of a parafunctional habit may be seen as
scalloped lateral edges of the tongue

el ow-dose antidepressants may be helpful in
treatment.
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STAGE 6: SALIVARY GLANDS ANATOMY,
DISEASES AND RADIOLOGY
ORAL AND MAXILLOFACIAL RADIOLOGY
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206



Agiz ve Dis Radyolojisi Ders Notlar1

Learning objectives:

To examine the anatomy of the salivary glands

To be able to list the salivary gland diseases and
understand their basic clinical features, to have
information about which radiological methods will be
used in the diagnosis of these diseases

To learn which treatment procedure will be followed
in dentistry practices in the treatment of salivary gland
diseases
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Content of saliva

Saliva is a biological fluid that has a very important
role in protecting the oral mucosa and teeth, and its
main functions are;

Swallowing, wound healing, taste, protection and
lubrication

Saliva content; mucin, calcium and phosphatase,
salivary amylase, salivary lipase, lysozyme,
lactoferrin,  lactoperoxidase,  IgA,  secretory
component, defensins, histatins, epidermal growth
factor, transforming growth factor-alpha, basic
fibroblast growth factor

Saliva moistens the oral mucosa, creating a lubricious
area.

The oral cavity is covered with mucous membrane
and saliva secretion occurs through the major and
minor salivary glands.

The salivary glands produce an average of 1 liter of
saliva per day. The pH of saliva is between 6.4 and
7.4.

The salivary glands were first imaged radiologically
in 1913.

The appropriate imaging method should be selected
based on the preliminary diagnosis reached when the
patient's anamnesis and clinical examination findings
are evaluated together.

Radiological examination is of great importance in
terms of diagnosis and treatment planning in the
examination of the salivary glands.

The salivary glands are divided into two as major and
minor glands.

The major salivary glands discharge their
secretions into the oral cavity through a duct and are
grouped under the names of the parotid,
submandibular and sublingual salivary glands.

The ebner, buccal, labial, lingual and palatal glands
are minor salivary glands and are located under the
mucosa. They discharge their secretions into the oral
cavity directly or through ducts.

69% of unstimulated saliva is secreted from the
submandibular gland, 26% from the parotid gland,
and 5% from the sublingual gland. Two-thirds of
stimulated saliva is secreted from the parotid gland,
and most of one-third from the submandibular gland.
7-8% of total stimulated saliva is secreted from the
minor salivary glands.

The major salivary glands are not normally palpable.
They can be palpated if there is any pathology. When
a mass is palpated, it is evaluated whether the mass is
mobile and painful.
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Patients with problems in the major salivary gland
usually have complaints such as swelling,
inflammation, obstruction in the salivary gland, dry
mouth and dysphagia.

Salivary gland stones are the most common salivary
gland pathologies. Pathology development in the
salivary glands is a complex condition and is more
often encountered as inflammation or neoplasia.

PAROTID GLAND

The parotid gland is the largest of the major
salivary glands and weighs an average of 15-30 g.

Each parotid gland, located in the preauricular
region and along the posterior surface of the
mandible, is divided by the facial nerve into a
superficial lobe and a deep lobe.

The superficial lobe covers the lateral surface of the
masseter muscle.

The deep lobe is located medial to the facial nerve
and is located between the mastoid process of the
temporal bone and the ramus of the mandible.

When performing surgical procedures, it is necessary
to be more meticulous, taking the facial nerve into
consideration.

The parotid gland is bounded by the upper part of the
zygomatic arch. Inferiorly, the apex of the parotid
gland extends downward and abuts the anteromedial
margin of the SCM muscle. Apex of the parotid gland
extends posteriorly from the superior border of the
SCM muscle to the mastoid tip. The posterior lobe of
the gland lies in the parapharyngeal space.

The parotid duct, also known as the Stensen duct,
secretes serous saliva into the vestibule of the oral
cavity.

The Stensen duct is approximately 5-7 cm long. It
passes from the outer surface of the masseter muscle
and pierces the buccinator muscle at the level of the
anterior edge of the muscle.

It opens into the oral cavity with the papilla ductus
parotidea at the level of tooth number 7.

The blood circulation of the parotid gland is
provided by the carotid artery and its branches.

Its secretion is only serous.

It is best evaluated with magnetic resonance
imaging.

In case of large tumor development, displacements
may occur and there is also the possibility of facial
paralysis due to pressure on the facial nerve.
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SUBMANDIBULAR GLAND

The submandibular gland is located in the fovea
submandibularis, on the lower and anterior side of the
mandible angle.

It has both mucous and serous cells.

The main excretory duct of the
gland is Wharton's duct, which is
approximately 4-5 cm long.

It is drained laterally to the lingual frenulum via a
papilla on the floor of

the mouth behind the lower incisor tooth.

Stone formation is more common in the
submandibular gland due to the narrowness of the
duct opening into the oral cavity, the mucous content
of its secretion, the high calcium content, the curved
nature of the duct, and its horizontal course.

The gland is located in the submandibular triangle
formed by the anterior and posterior belly of the
digastric muscle and the lower borders of the chin and
lower edge.

Also within the triangle are the submandibular lymph
nodes, facial artery and vein, mylohyoid

muscle, and the lingual, hypoglossal, and mylohyoid
nerves.

It is supplied by the lingual and facial branches of the
external carotid artery.

SUBLINGUAL GLAND

The sublingual gland is the smallest of the major
salivary glands. It weighs approximately 2-4 g and is
located on the outer side of the genial muscles
between the oral mucosa and the mylohyoid muscle.
It is located in the sublingual space, extending
forward.

There is no single excretory duct in the gland.
There are 8-20 excretory ducts. Some of these small
ducts join with the Wharton duct and open into the
caruncula sublingualis, while some of them open
individually into the oral cavity. The ducts of the
sublingual gland are called Rivinus. The canal at the
front, the thickest and the largest has a special name.
This duct is called the Bartholin duct. They secrete
mucous and are supplied by the sublingual and
submental arteries.

MINOR SALIVARY GLANDS

Approximately 600 to 1000 minor salivary glands,
measuring 1-5 mm, cover the oral cavity and
oropharynx.

Most of these glands are found in the lips, tongue,
buccal mucosa, and palate, but they may also be found
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in the tonsils, supraglottis, and paranasal sinuses.

Each gland has a single duct that secretes serous,
mucous, or mixed saliva directly into the oral cavity.

Postganglionic  parasympathetic  innervation is
derived primarily from the lingual nerve. Palatine
nerves originating from the sphenopalatine ganglion
innervate the glands in the palate.

SALIVARY GLAND PATHOLOGIES

Mucocele
Ranula

Salivary duct cyst

Sjogren’s Syndrome

Necrotizing Sialometaplasia

Developmental Salivary Gland
Defect (Staphne's Bone Cavity)

Sialothiasis
[ ] H .
Sialadenitis af;létgpr))llaSiSIand Aplasia and
Cheilitis Glandularis e Salitary Gland Hyperplsia
Sialadenosis o Suity Gland Cysts  and
Tumors
Mucocele

Mucoceles are lesions filled with mucus and water
and are frequently encountered in the oral cavity.

Since there are no minor salivary glands in the
anterior part of the palate and gingiva, they can be
seen in other areas of the mouth except these areas.

They are most commonly seen in the lower lip mucosa
(67-82%). The second most common area is the floor
of the mouth, followed by the ventral tongue and
buccal mucosa.

The lesion usually occurs secondary to trauma, but
spontaneous examples can also occur.

The diameter of the mucocele can vary from 1-2 mm
to several cm.

It is more common in children and young adults.

The patient may say that the lesion changes in size
from time to time. Growth occurs with increased
saliva secretion during meals. It is round, oval or
dome-shaped. There are 2 types:

Mucus Extravasation Cyst: This type is more
common, but it occurs when the minor salivary gland
usually ruptures as a result of trauma and saliva leaks
into the submucosal tissues.

Retention Mucocele: It occurs when the canal is
blocked and saliva accumulates in the canal. Their
colors also vary depending on whether they are
superficial or deep, as in ranula. If they are deeper,
they are seen in the normal mucosa color, and on the
surface, they are seen in a bluish color. Although
radiological examination is generally not necessary
for diagnosis and treatment, CT and MRI are used in
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radiology. In MRI, it appears as a homogeneous and
regularly bordered mass. In CT, an image is formed
as a homogeneous mass, less dense than the
surrounding tissues. The treatment is surgical excision
of the cyst.

Ranula

It comes from the Latin word ranu, meaning frog.
Because its appearance resembles a frog's abdomen,
which is a translucent blue color.

Ranula is a type of mucocele that occurs in the floor
of the mouth. The lesion is translucent bluish on the
surface and mucosal in color deeper.

It is most commonly seen in children and young
adults.

It is thought that duct blockage or aneurysm plays
arole in its etiology. It manifests itself with a sudden,
painless swelling in the floor of the mouth.

They develop from the submandibular or
sublingual gland. When it occurs in the sublingual
gland, it is suggested that it is due to a defect in the
Bartholini duct, and in the submandibular gland, it is
suggested that it is due to a defect in the Wharton duct.

Some patients report periodic rupture and recurrence
of the lesion.

Its dimensions are smaller in the morning hours. It
grows due to increased salivary secretion with the
feeling of hunger.

Although several different treatment methods are
used, the most common approach is surgical removal
of the sublingual salivary gland.

The radiological methods used in the diagnosis of
ranula are; MRI, CT, sialography, ultrasonography,
but conventional methods are also used. Fine needle
aspiration biopsy is also an auxiliary method used in
diagnosis.

It is observed as a homogeneous, oval mass with
well-defined borders in CT. In MRI, an image with
low signal intensity is obtained in T1-weighted image
and high signal intensity is obtained in T2-weighted
image.

Salivary Duct Cyst

Unlike a mucocele, a salivary duct cyst is a true cystic
lesion lined by epithelium.

It may occur secondary to developmental or ductal
obstruction.

It may arise from both major and minor salivary
glands.

Major salivary gland cysts are most commonly seen
in the parotid gland and are slowly growing, painless
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swellings. Minor gland cysts are most commonly seen
in the floor of the mouth, buccal mucosa, and lips.

It is usually seen in middle-aged and adult patients.

Minor gland salivary duct cysts are treated with
conservative surgical excision. Treatment of major
glands may include partial or complete removal of the
gland.

Recurrence is rare.

Sialolithiasis

Calcification formation in the salivary duct system
is known as sialothiasis. These calcifications are
thought to be caused by the accumulation of calcium
salts around substances such as mucin, epithelial cells,
bacteria or foreign substances.

Its etiology is not known clearly. Decreased salivary
flow or stagnation of secretions may contribute to
sialolith formation. It has been stated that causes such
as disorders in electrolyte concentration or metabolic
concentrations, decreased saliva secretion and its
transformation into a viscous structure cause salivary
gland stone formation.

Salivary gland stones develop from the major and
minor salivary glands or the ducts of these glands.

Gout disease is a systemic disease that causes salivary
gland stones.

It occurs in the submandibular gland in 72-95% of
cases and its size can vary from a few mm to a few
cm.

Stone formation is more common in the
submandibular gland due to the narrowness of the
canal opening to the mouth, the mucous secretion, the
high content of calcium and phosphate salts, the long
and irregular structure of the canal, the low content of
carbon dioxide, and the high mucin content.

Stones are found in the proximal part of Wharton's
canal in 30% of cases and are usually oval in shape.

They are more common in men, young and middle-
aged. They can also occur in minor salivary glands
(47% upper lip, 35% buccal mucosa, 10% lower lip).

In cases where salivary gland stones are present,
swelling and pain usually occur during eating due to
increased saliva flow, and in some cases they may be
asymptomatic.

If the stone is located near the terminal part of the
excretory duct, a hard mass may be palpable.

Small stones of large glands can sometimes be treated
with the use of sialogogues to stimulate salivary flow
with gentle massage to facilitate passage of the stone.
Larger lesions can be treated with sialoendoscopy or
sialoendoscopy and surgery, and in some cases with
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ESWL.

If the gland has sustained significant inflammatory
damage, the gland may need to be removed.

Small gland sialoliths are treated with simple excision
of the stone along with the gland.

On panoramic films, calcification may appear
superimposed on the lower jaw, and therefore may be
confused with an intraosseous lesion.

Occlusal radiography, periapical radiography, MRI,
CT-CBCT, ultrasonography, sialography.

Salivary gland stones appear radiolucent when they
are not sufficiently calcified. In this case, sialadenitis
should be suspected when ductal dilatation is
detected.

If there is not enough calcification, sialography or
MRI is a helpful technique to see salivary stones that
appear radiolucent. On CBCT, there is an irregularly
shaped radiopaque mass appearance.

On ultrasound, they appear as a hyperechoic focus or
line. On USG, stones appear as hyperechoic
formations with strong acoustic shadowing. In the
presence of stones, dilatation in the ducts and
parenchymal inflammatory changes may have
occurred.

Sialadenitis

Sialadenitis (inflammation of the salivary glands) can
occur in a variety of conditions.

Acute sialadenitis can be caused by both bacterial
infections (retrograde spread of secondary bacteria
due to decreased salivary flow) and viral infections
(e.g. mumps, cytomegalovirus).

Bacterial infections occur due to obstruction of the
duct or decreased salivary flow. They usually present
with unilateral swelling between the ages of 2-6. The
bacteria that cause bacterial infection are most
commonly Staphylococcus aureus and Streptecoccus
viridans. The most common viral infection is mumps.
Subacute necrotizing sialadenitis occurs in the minor
salivary glands of young adults.

It is usually unilateral but can also be bilateral.

Antihistamines, diuretics, poor oral
hygiene,  dehydration, malnutrition and
surgical interventions may affect its etiology.

Clinical symptoms include swelling, tenderness
and pain, trismus, low-grade fever and cervical
lymphadenopathy may also accompany the
symptoms. There is redness and increased heat on the
skin surface. In the early stages, pus discharge from
the Stensen duct can be observed when the parotid
gland is massaged. Swelling is observed in the
affected gland.
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Although they mostly affect the parotid gland, they
sometimes affect the submandibular gland.

When the parotid is affected, pus discharge from the
duct orifice can be detected. If the infection is not
treated, it can penetrate the gland and spread to the
surrounding tissues. Sialography is not recommended
in acute infections because it can cause the infection
to spread to the deep areas of the gland.

It is observed as a painful nodule and erythematous
mucosa. On ultrasound, the salivary gland appears
enlarged and hypoechoic. On computerized
tomography, we can see the borders of the obstructed
and swollen gland.

Cheilitis Glandularis

It is a rare inflammatory disease of the minor salivary
glands.

Actinic damage (chronic sun damage) is thought to be
the most important etiological factor, but the cause is
unclear.

Most common in middle-aged and older men.
Most cases have been seen in the lower lip vermilion.

Inflammation and hypertrophy of the glandular tissue
results in enlargement of the orifices of the minor
salivary gland ducts, swelling and eversion of the
lower lip.

Treatment with vermilionectomy.

Sjogren's syndrome

In 60% of patients with primary Sjogren's syndrome,
unilateral or bilateral swelling of the parotid glands is
observed.

The gland is usually painless and rubbery,

The risk of sialolith and parotid infection increases.

Necrotizing Sialometaplasia

Necrotizing sialometaplasia is an inflammatory
process that causes destruction of salivary gland
tissue.

Its etiology is uncertain, and possible factors such
as local trauma, dental injections, upper respiratory
tract infections, alcohol, smoking, and previous
surgical interventions are among the causes.

The minor salivary glands of the posterior palate are
most commonly affected (75%).

Two-thirds of palatal cases are unilateral, the rest are
midline and bilateral.

It first presents with swelling. This is followed by
necrosis of the superficial mucosal tissue after 2-3
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weeks.
The ulcer may be 1-5 cm in size.

It is clinically threatening because of its rapid
progression and ulcerated appearance, which
resembles malignancy.

Its prognosis is good, and in most cases it heals
spontaneously within 4-6 weeks following incisional
biopsy.

Salivary Gland Hyperplasia
It can occur unilaterally or bilaterally.
It is seen twice as often in men as in women.

Clinical symptoms are dental caries, dysphagia and
xerostomia. It can also be accompanied by fissured
tongue, dry lips, burning mouth, taste disorders and
erosion.

Sometimes it appears as unilateral absence of salivary
gland or a smaller salivary gland on CT. It is
necessary to make a comparison with the salivary
gland on the opposite side. In addition to CT, MRI,
ultrasound or scintigraphy can also be used.

Using pilocarpine to increase saliva flow, chewing
sugarless gum and using fluoride toothpastes are
among the effective practices in treatment.

Salivary gland hyperplasia is characterized by an
increase in the size of the salivary gland.

There are  two forms: acinar adenomatoid
hyperplasia and  ductal adenomatoid
hyperplasia.

Although acinar adenomatoid hyperplasia occurs
more frequently in middle age, there is no gender
distinction, it usually occurs as a painless and
immobile mass in the hard and soft palate of the minor
salivary glands.

Ductal adenomatoid hyperplasia is seen 3 times
more in men than in women. It occurs more in the 6th
decade. It is less common than acinar adenomatoid
hyperplasia and occurs more in the major salivary
glands.

The general causes of salivary gland hyperplasia are

endocrine disorders, menopause, gout, diabetes,
Sjogren  syndrome,  Herfortsyndrome,
hepatitis and  benign lymphoepithelial
disorders.

Excision is applied in treatment and they do not show
recurrence.

CT is mostly used in imaging. It is difficult to
distinguish from minor salivary gland tumors and can
only be distinguished histologically.
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Pleomorphic Adenoma

It is the most common and benign mixed tumor of
salivary gland origin.

It includes 50%-77% of parotid tumors, 53%-72% of
submandibular tumors and 33%-41% of minor
salivary gland tumors.

It has a wide age range with the highest prevalence
between the ages of 30-60.

Approximately 60% of cases are seen in women.

Pleomorphic adenoma is a slow-growing neoplasm
that typically presents as a hard, painless mass.

It causes swelling in front of or below the ear.

The tumor grows slowly but has an unlimited growth
tendency.

Its treatment is surgical excision.

Although it is a tumor surrounded by a capsule, this
capsule is not a true capsule and can infiltrate the
surrounding tissues. Therefore, during conservative
resection or enucleation of the parotid tumor,
recurrence may occur because the tumor-related cells
may remain outside the surgical field.

Warthin tumor

It is the second most common bilateral neoplasm in
the parotid gland, accounting for 5%-22% of parotid
tumors. It comprises only 0.6%-1.3% of
submandibular gland tumors and is rare in minor
salivary glands.

It is strongly associated with smoking; it is 8 times
more common in smokers than in nonsmokers.

It has the highest prevalence in the sixth and seventh
decades of life.

The lesion is a slowly growing, painless mass.

They are usually benign tumors that are treated with
surgical excision. However, if clinicians can make a
reliable diagnosis with diagnostic imaging and fine
needle aspiration biopsy, they recommend clinical
follow-up instead of surgery.

DIAGNOSTIC METHODS IN SALIVARY
GLAND PATHOLOGIES

Periapical,  Postero-Anterior —and  Panoramic
Radiographs

Occlusal Radiographs
Sialography
Ultrasonography

Magnetic Resonance Imaging

Computed Tomography
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Radionuclide Imaging (Scintigraphy)
Fine Needle Aspiration Biopsy (FNAB)

Periapical, Postero-Anterior and Panoramic
Radiographs

Panoramic, periapical and also posteroanterior
radiographs can be used to visualize salivary gland
stones. Periapical radiographs are placed on the
vestibular side, close to the upper molar region, and
the central beam is sent at a 10° angle.

Salivary gland stones in the parotid gland and
submandibular gland are not seen on periapical
radiographs when they do not show sufficient
calcification. In addition, due to the masseter and
buccinator muscles located around the parotid gland,
obtaining images may be more difficult compared to
the submandibular gland.

In panoramic and posteroanterior radiographs,
salivary gland stones originating from the
submandibular canal are seen as a round or oval
radiopagque mass at the lower border of the mandible.
In order for an image to be formed on panoramic
radiographs, the stone must be large and well
calcified, otherwise an image will not be formed. The
parotid gland duct is less frequently calcified, while
the submandibular gland duct is more frequently
calcified.

In panoramic radiographs, the stone may
sometimes be superimposed on the mandible. In such
cases, it may be confused with a focal osteosclerotic
lesion. In addition to stones in the parotid gland,
calcified lymph nodes, tumor calcifications and
formations such as phleboliths may also be visualized
on  panoramic  radiographs.  Posteroanterior
radiographs also show small salivary gland stones in
the parotid gland.

Occlusal Radiographs

To visualize a parotid stone, the raised spot on the
occlusal radiograph is placed in the mouth and on the
affected side, facing the buccal side. The central X-
ray is sent at a 65° angle to the film, tangential to the
zygomatic arch.

When imaging the submandibular gland, occlusal
radiographs are placed in the mouth parallel to the
floor of the mouth and the long axis of the canal. The
central beam is then sent perpendicular to the film
plane and from below upwards.

Occlusal radiographs help to determine the location
of the radiopaque image encountered on previously
taken radiographs, and to show the presence of a
salivary gland stone or any mass in the mandible.

In some cases, they may be inadequate in
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visualizing a salivary stone in the canal. An example
is superposition, which occurs when the genial
tubercles are wider than normal.

Sialography
Sialography was first introduced in 1902.

It is the first traditional method used in salivary
gland imaging. It is a radiography technique used
especially in chronic inflammatory diseases,
diagnosis and treatment of salivary gland stones, and
autoimmune diseases. With the developments in CT
and MR, it is no longer used today.

Although it is no longer important in practice, it is a
method applied by injecting a radiopaque substance
into the canal to examine the ducts of the major
salivary glands. Special sialography needles/cannulas
are used for contrast material injection. Contrast
material is administered into the canal with the help
of cannulas. Contrast material is injected in
approximately 0.2 to 1.5 ml until the patient feels pain
and radiographs are taken. Radiographs are taken
before the contrast material is administered, when the
contrast material is administered, and after the
cannula is removed. In a normal sialography, an
image is formed in the form of tree branches without
leaves.

Contrast agents are of two types: fat-soluble and
water-soluble. Since fat-soluble agents are denser,
they provide a more radiopague image on
radiography. Although higher image quality can be
achieved with these features, they are not preferred
because they resorb later and increase the risk of
infection.

It is more difficult to enter the canal in the
submandibular gland than in the parotid gland.

This technique can be difficult to use because the
sublingual canals are numerous and small.

The sialography technique is more advantageous
than magnetic resonance imaging because it is
simpler, and computed tomography because it allows
for high-resolution images and uses less radiation.
However, it is not preferred today because it is a
difficult technique to apply, painful, and has
disadvantages such as post-procedural infection.

This method is not applied in those who are allergic
to contrast material. In addition, if the stone is close
to the ductal orifice, it should not be used because
there is a possibility that the stone will be pushed
deeper with the sialography technique.

Ultrasonography

Only a small portion of the parotid gland behind the
ramus of the mandible does not provide an image with
ultrasound. The entire submandibular salivary gland
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can be visualized. Both salivary glands are observed
homogeneously and have hyperechoic properties.
Sometimes, echogenicity in the parotid gland can be
seen a little more than in the submandibular gland.

Blood vessels in the gland and surrounding tissues
can be examined with ultrasonographic examination.

In a healthy salivary gland, salivary ducts cannot be
seen with ultrasound.

Ultrasonography is preferred for evaluating both
benign and malignant lesions. Benign lesions are
usually round or oval in shape, have regular borders,
hypoechoic, and homogeneous. Malignant lesions are
seen as heterogeneous with irregular borders, internal
necrosis, and cystic areas. They are also used to
distinguish cystic lesions from solid masses. They
also have an important place in determining the
location, shape, borders, and structure of the tumor in
salivary gland tumors.

Although the location of the facial nerve cannot be
determined with ultrasound, it is possible to get an
idea about its position. Similarly, the stensen canal
cannot be distinguished with ultrasound.

Ultrasound is inadequate in showing deep lobe tumors
due to the mandible blocking the view. Abscesses
appear as hypoechoic or anechoic images with unclear
boundaries.

During the ultrasound examination, the patient is
given lemon to increase saliva secretion.

In this way, clearer images are obtained and ductal
dilation can be better seen.

Magnetic Resonance Imaging

Magnetic Resonance Imaging (MRI) is preferred due
to its advantages such as better soft tissue contrast
resolution, better separation between muscle and
tumor compared to computed tomography, and not
using ionizing radiation.

T1 and T2 weighted images are used in MRI. The
purpose of using these images is to recognize
pathology and determine the signal properties of
tissues.

In T1-weighted MRI, the salivary gland is seen as
iso-hyperintense compared to the surrounding
muscles and hypointense compared to the fat tissue. It
is of low- medium intensity in T2-weighted
examinations. The parotid gland shows higher
intensity compared to the submandibular gland. It is
also possible to see the facial nerve, retromandibular
vein and carotid artery in MRI.

While the signal intensity increases in the T1-
weighted image in the parotid gland with age, there is
no change in the submandibular and sublingual
glands. When the submandibular gland is compared
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to the parotid gland, it appears as an image with lower
signal characteristics in the T1-weighted sequence
and higher signal characteristics in the T2-weighted
sequence. The submandibular gland is displayed with
higher intensity compared to the surrounding fat
tissue and lower intensity compared to the muscle
tissue in the T1-weighted image.

Fat suppression examinations should be performed
in  T2-weighted and contrast- enhanced T1
examinations. Parotid lesions provide better images
because they appear hyperintense on T1-weighted
images. Computed tomography is preferred especially
if there is a suspicion of malignancy, if the lesion is
larger than 3 cm and is located in the deep lobes of the
salivary glands. In these cases, ultrasound may be
insufficient.

While ultrasound is insufficient in seeing the
location of the facial nerve, it is possible to detect the
facial nerve with MRI at a rate of 90% even if it has
been displaced due to the tumor. In high-resolution T1
and T2-weighted sequences, especially in oblique
reformatted images, they can be distinguished as
hypointense linear structures. The salivary gland duct
and the facial nerve may be confused.

In the axial section obtained with MR imaging, the
area marked in yellow represents the right parotid
lodge.

The external carotid artery passes through the area
marked in red, and the retromandibular vein passes
through the area marked in blue.

The facial nerve, which separates the parotid gland
into superficial and deep lobes, is indicated with a
green line as a representation.

In the T1-weighted MR image taken in axial section,
the area indicated in blue indicates the submandibular
lodge, and the area indicated in green indicates the
sublingual lodge.

Generally, benign lesions appear hyperintense on
T2-weighted images, while malignant lesions appear
hypointense. It has some disadvantages such as long
imaging time, being an expensive procedure, taking
time to apply, and not being available in every center.
It is also contraindicated in patients with pacemakers,
obesity, and claustrophobia.

In MR-Sialography (MR-SI), it is possible to
perform sialographic examination without contrast
material injection and is used in cases of acute
sialadenitis. It is a noninvasive and painless method.
MR-SI is used in cases where ionizing radiation
cannot be used. The disadvantages of MR-SI are the
same as those of conventional MRI.
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Computed tomography

Computed tomography distinguishes soft and hard
tissues in the salivary glands and allows imaging of
even the slightest density differences in soft tissue.

The parotid gland has a density close to fat, while
the submandibular gland has a density close to
muscle. Since the parotid gland has a lower density in
muscle tissue, it gives a more radiopaque image
compared to the surrounding fat tissue and a more
radiolucent image compared to muscle tissue.

While the facial nerve and the normal stensen canal
do not give an image on CT, it is possible to
distinguish the carotid artery and retromandibular
vein. The submandibular gland, on the other hand,
creates a more homogeneous image on CT compared
to the parotid gland.

Tumors have higher density than salivary glands,
and these density differences can be seen more clearly
by administering contrast material. For example;
since the parotid gland contains a high amount of fatty
tissue, minimal density differences can be seen by
administering contrast material. Contrast-enhanced
CT is a method requested especially in acute
conditions such as abscess formation.

When there is erosion in the cortical bone, CT is
preferred over MRI.

Submandibular and sublingual glands have equal
density compared to the surrounding tissues and can
be distinguished by their shape and location.

Although CT is an easier, cheaper and faster method
compared to MR, its use is limited due to the use of
ionizing radiation and the high dose of radiation it
causes.

Scintigraphy

The most commonly used isotope in radionuclide
imaging is Technetium-99m, which plays an
important role in diagnosing salivary gland
pathologies. Technetium-99m is concentrated in the
salivary glands.

Technetium-99m is administered intravenously to
determine its distribution in the organ or tissue to be
examined. This process takes approximately 30 to 60
minutes. It plays an important role in determining the
location, size and morphology of the salivary gland.
However, this method cannot distinguish between
benign and malignant tumors.

The amount of uptake may vary depending on the
lesions and the type of radionuclide used. Images of
the bilateral parotid and submandibular glands are
obtained.

In addition to Technetium 99m, Gallium-67,
Selenium-75 and lodine-131 are also used.
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It is a simple, non-invasive and safe method.

It provides the evaluation of salivary function,
especially in patients with dry mouth. It is also a
technique used in patients with acute inflammation of
the salivary glands, in patients with iodine allergy in
whom sialography is contraindicated and in cases
where the ductal orifices cannot be localized.

Although it is not an invasive method, it is not used
today because it is a traumatic application and also
because it cannot visualize the ductal system.

Fine Needle Aspiration Biopsy (FNAB)

FNAB was first used in the diagnosis and
preoperative evaluation of salivary gland diseases in
Stockholm in 1953.

It is generally used to confirm the pathological
structure and determine whether the mass is malignant
or benign, thus preventing unnecessary surgical
procedures.

In tumors that are determined to be benign by fine
needle aspiration biopsy performed together with
ultrasound or located in the superficial lobe of the
parotid, no further radiological examination is
required. However, if the result is determined to be
malignant, advanced imaging methods such as CT
and MRI are used.

The procedure has the advantages of being minimally
invasive and not requiring anesthesia. There is no
known contraindication yet.
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Learning Outcomes

Learning basic diagnostic and diagnosis methods,
laboratory tests, imaging techniques and clinical
assessment tools for rheumatic diseases

Recognizing common clinical signs and symptoms of
rheumatic diseases and understanding how to detect
these signs in dentistry practice

Assessing the potential effects of rheumatic diseases
on oral and dental health and learning what treatment
procedure to follow in dentistry practices during the
treatment of these diseases

Aim

1-) A patient with rheumatic disease was referred to
our clinic, what should we do?

2-) A patient with symptoms compatible with
rheumatic disease was referred to our clinic, who/how
should we consult?
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Rheumatism

Rheumatism (rheumatological, rheumatoid
disease); is a general term used to describe a group of
chronic, painful diseases that affect the movement
system, such as connective tissues and muscles.

The word comes from the Latin "rhematismus™ and
this term covers painful complaints caused by the
accumulation of body and blood fluids (edema,
effusion). The branch of science that deals with such
diseases is known as Rheumatology.

Rheumatic Diseases

Diseases of the musculoskeletal system  with
involvement of the joint and periarticular tissues

Oral mucosal findings Diagnosis/Classification, Drug
interactions +QOral mucosal and TMJ involvements
are important!

*Rheumatoid Ulcerative "
Arthritis Colitis e yosttslpel
*Osteoarthritis Wegener o
*Systemic  Lupus Granulomato PolyarteritisNodosa
Erythematosus sis Henoch-Schonlein
*Sjogren (Granulomat purpura
Syndrome ous
*gcleroderma/Syst Polyangiitis) OverlapSyndrome
emic Microscopic Osteoporosis
Sclerosis Polyangiitis Gout and
*Ankylosing Eosinophilic Pseudogout
Spondylitis Granulomato ) )
*Psoriatic Arthritis sis Fibromyalgia
*Reactive Arthritis Polyangiitis Regional
*Crohn’s Disease (Churg- musculoskeletal
*Behcet's Disease Strauss diseases

Syndrome)

Takayasu

Arthritis

Giant  Cell

Arthritis

(Temporal

Arteritis)

Polymyalgia

Rheumatica

Classification

Arthritis

Spondyloarthropathies
ConnectiveTissue Disorders

CrystalAssociatedArthropathies (Gout)




Rheumatic Symptoms of Systemic Disorders
Osteoporosis
Vasculitides

Other (Sarcoidosis, Rheumatic Heart Disease,
Familial Mediterranean Fever

Arthritis (Rheumatoid Arthritis)

It is a chronic systemic, inflammatory disease of
unknown etiology, typically manifesting itself with
symmetric polyarthritis, affecting peripheral joints.

Women are affected 2.5-3 times more than men.

It primarily affects periarticular tissues such as
synovial membrane, capsule, tendons, tendon sheaths
and ligaments.

Rheumatoid Arthritis

There is usually involvement of small joints in the
hands/feet. However, it can affect large joints such as
the shoulder and knee, as well as joints outside the
extremity such as the temporomandibular joint.

Patients are characterized by joint pain, morning
stiffness, and symmetrical swelling in small joints.

It manifests itself as tenderness in the masticatory
muscles, limitation of movement, and especially
decreased translation movement of the mandibular
condyle.

American Rheumatism Association Criteria

Morning stiffness lasting at least 1 hour
Involvement of more than three joint areas
Involvement of hand joints

Symmetric arthritis

Rheumatoid nodules

Rheumatoid factor positivity

Erosions detected on X-ray, especially in hand and
wrist joints

At least 4 criteria / 6 weeks

Importance in dentistry

If there is rheumatoid arthritis in the anamnesis, these
patients are at high risk of infection. Focal foci of
infection should be eliminated, prophylactic antibiotic
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treatment should be applied, and care should be taken
not to create iatrogenic focal foci.

Blood changes such as anemia and thrombocytosis
and aspirin use in these patients pose a risk of
bleeding, precautions should be taken.

There may be a delay in wound healing due to
vasculitis.

Anamnesis and clinical examination findings of
Arthritis (Juvenile Rheumatoid Arthritis)

Age 16 and younger
Can be compared to RA in adults
Can impair growth and development

If mandibular epiphysis closes prematurely
Micrognathia Class 2 Division 1

Arthritis (Osteoarthritis)
Degenerative arthritis

Disruption of the normal balance between the
formation and destruction of articular cartilage and
subchondral bone

60-90% over the age of 65
Most common joint disease
Most common fingers, knee, hip and spine

Pain, joint stiffness, limited range of motion and joint
noises are the most common symptoms

Arthritis (Osteoarthritis)

Destruction in the mandibular condyle and fossa
—TMJ OA

The response of the joint to increased load
It is expressed with unilateral joint pain.

The pain is usually stable during the day, it may
increase towards the evening.

The clinical characteristic of this condition is limited
mouth opening due to joint pain.

The difference from osteoarthritis is that there is pain
and therefore limited mouth opening.
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Crepitation can be described by the patient or felt
during clinical examination.

Arthritis (importance in dentistry)

Patients usually use acetylsalicylic acid (ASA) and
NSAIDs.

Anti-inflammatory doses used in rheumatoid arthritis
are higher than normal analgesic and antipyretic
doses.

ASA impairs platelet function. Therefore, ASA
containing medication should be stopped 7-10 days
before dental procedures. (Consultation!) NSAIDs
should always be considered as they can cause
gastrointestinal toxicity, especially bleeding and ulcer
perforation, platelet dysfunction and decreased renal
blood flow.

If bleeding time is increased and surgical treatment is
absolutely necessary, the patient's doctor should be
consulted and the medications used should be stopped
or selective COX-2 NSAIDs that do not affect platelet
functions should be given.

Methotrexate is one of the most preferred drugs in RA
patients due to its high efficacy, ease of use and rapid
effect.

It has hematological, pulmonary and liver side effects
and high teratogenic potential.

A complete blood count and liver function tests
should be requested soon.

Methotrexate use can cause atrophy in the oral
mucosa and tongue.

Hydroxychloroquine and chloroquine, which are in
the group of antimalarial drugs, as well as gold
preparations, are effective drugs used in the treatment
of RA.

Gold preparations cause bone marrow suppression,
nephropathy, stomatitis, taste changes and rashes in
most patients.

D-penicillamine — bone marrow suppression,
nephropathy and autoimmune diseases), taste
disorders and stomatitis

Sulfasalazine, a combination product of an antibiotic
(sulfapyridine) and an antiinflammatory (salicylic
acid), is a new slowacting drug for the treatment of
rheumatoid arthritis.

Sulfasalazine can suppress bone marrow, so patients
should have a blood count.
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Adrenal suppression should be remembered in
patients using corticosteroids and precautions should
be taken against this.

For this reason, dental procedures should be short-
time and stress should be eliminated.

Since these patients have an increased tendency
towards infections, bacterial, viral and fungal
infections may develop.

Antibiotic prophylaxis should be applied in cases
where there is a risk of bacteremia.

In accordance with the recommendations of the
American Academy of Orthopedic Surgeons
(AAOS), antibiotic prophylaxis is generally not
required in patients who carry orthopedic pins, or who
have joint prostheses.

High risk group patients/diseases are listed as:
Whose joint prostheses are likely to be infected by
hematogenous route; immunosuppressed,
inflammatory arthropathy, rheumatoid arthritis,
systemic lupus erythematosus patients, drug or
radiation-induced immunosuppression,
insulindependent (type 1) diabetes patients, first two
years after joint prosthesis insertion, previous joint
prosthesis infection, malnourished, and hemophilia

Spondyloarthropathies

Systemic inflammatory rheumatic pathologies
Inflammation of the sacroiliac joint (sacroiliitis),
spine  (spondylitis), tendon attachment sites

(enthesitis) and uvea (uveitis).

Sacroiliitis and spondylitis are specific to this group
of diseases

Morning stiffness that can last for hours

Pain that develops after inactivity

Spondyloarthropathies (Ankylosing Spondylitis)

Early stage — Sacroiliac inflammation, chronic
systemic inflammatory rheumatic disease

Lower back and sacroiliac joint — Blunt, chronic,
increases especially in the morning and at rest

Decreases with heat, exercise and NSAIDs
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Morning stiffness, fever, fatigue, weakness, weight
loss

Spondyloarthropathies (Reactive Arthritis)

Urethritis, conjunctivitis and some dermatological
problems are clinical features specific to this disease.

Nail thickening and mouth ulcers without pitting can
also be seen in these patients.

Spondyloarthropathies (Psoriatic Arthritis)

It is a chronic inflammatory arthritis that develops in
individuals with psoriasis lesions of the skin and nails.

The arthritis is often asymmetrical and some forms
involve the distal interphalangeal joints.

There is little or no temporal relationship between the
skin disease and arthritis, one may develop years
before the other.

Spondyloarthropathies (Importance in dentistry)
TMJ in AS patients: mouth opening with limitation

Dental Impressions can be challenging (Partial
Prosthesis?)

Electric toothbrushes may be recommended

In addition to traditional mechanical cleaning
procedures, the use of irrigation devices,
mouthwashes with chlorhexidine or fluorine can also
be recommended considering the needs of the
patients.

Insufficient salivary fluidity: Caries

Psoriatic arthritis: Fissured tongue, geographic
tongue, and angular cheilitis

Drugs to know:

Methotrexate

Sulfasalazine

Cyclosporine

Gold compounds

Retinoidtherapy

Colchicine

Corticosteroid

Connective Tissue Disorders (Systemic Lupus

Erythematosus-SLE)

« It is a chronic autoimmune disease that occurs with the
effect of hormonal and environmental factors in
individuals with genetic predisposition, progresses
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with periods of activation and remission, and involves
multiple systems.

General symptoms such as fever, weight loss, and
weakness are nonspecific findings observed in SLE.

In any period of the disease, skin involvement is
observed, albeit temporarily.

Butterfly-shaped erythematous, flat or raised red
rashes on the cheeks and nose, called malar rash, are
the most common lesions in SLE.

SLE

Blistering and ulceration of the skin are rare, but
usually painless, recurrent ulcers of the mucous
membranes (especially near the junction of the hard
and soft palate in the middle of the hard palate, cheek,
gingival mucosa and anterior nasal septum) are
common.

Discoid lesions are lesions that cause irregular
scarring.

They may be confused with lichen planus or
leukoplakia when localized at the oral mucosa.

SLE is usually mild to severe, non- resorptive,
polyarthritis most commonly observed in the hands,
wrists, and knees. Lupus nephritis is one of the most
serious clinical findings of SLE.

Cardiovascular, pulmonary, gastrointestinal,
hematological, vascular, neuropsychiatric and eye
involvement!

Corticosteroid + Immunosuppressive drug: Systemic
susceptibility to infection, AB prophylaxis

Raynaud's Phenomenon: Aspirin+CalciumChannel
Blocker, Consultation?

Connective Tissue Disorders (Sjogren's
Syndrome)

It is a chronic, autoimmune, systemic inflammatory
disease of unknown cause, characterized by dryness
of the mouth, eyes, and other mucous membranes.

It has two forms, primary and secondary. In primary
sjogren's syndrome (PSS); dry eye and dry mouth
symptoms that develop with autoimmune damage to
the lacrimal and salivary glands
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In secondarySS, there is accompanying connective
tissue disease in addition to the primary SS
findings.These are diseases such as; SLE, Wegener,
systemic sclerosis, primary biliary sclerosis, and most
commonly RA.

Sjogren's syndrome can cause rheumatoid arthritis-
like arthritis and can affect various exocrine glands or
other organs.

Lack of saliva; Burning sensation extending to the
throat, difficulty in speaking and consuming dry food,
difficulty in swallowing, burning sensation in the
tongue, taste disorder, pH change, tooth decay,
atrophy of the mucosa, ulceration, candidiasis

Unilateral or bilateral parotid swelling is observed in
60% of patients with primary Sjogren's.

The gland is usually painless

There is an increased risk of sialolith and parotid
infections

Mikulicz disease:

It is the enlargement of the salivary glands, especially
the parotid glands, the occurrence of chronic
sclerosing sialadenitis and the development of dry

mouth without systemic findings.

A group of diseases known as IgG4 disease and
progressing with sclerosis

Although it is clinically similar to Sjogren syndrome,
there is a different pathogenesis.

Topical agents that replace saliva can be applied, and
the intake of water and sugarfree liquid foods can be
increased.

Saliva flow can be stimulated with sugar-free dragees.

To increase saliva secretion; Systemic drugs such as
Bromhexine,  Anetholetrithionine,  Pilocarpine,
Cevimeline can be used.

Oral hygiene education + RoutineControl

Hydroxychloroquine, methotrexate, azathioprine,
cyclosporine and corticosteroids!!
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Connective Tissue Disorders
(Scleroderma)

A chronic disease of unknown cause characterized by
extensive fibrosis (excessive production of collagen),
degenerative changes, and vascular abnormalities in
the skin, joints, and internal organs.

Common symptoms include Raynaud's phenomenon,
polyarthralgia, swelling and tightness of the skin, and
contractures of the fingers.

Scleroderma

Due to facial and mucosal fibrosis, the face appears
taut, mask-like, and microstomia develops.

Microstomia limits mouth opening to 70% in these
patients.

As a result, oral hygiene and the construction of
removable partial dentures become very difficult due
to limited access, shallowing or disappearance of
mucobuccal folds. Dry mouth and eyes develop as a
result of fibrosis of the salivary and lacrimal glands

Conventional radiographic findings of
progressive systemic sclerosis showed thickening of
the periodontal ligament and periodontal  ligament

space. Rarely, pathological mandibular fracture may
occur due to mandibular resorption.

Bone resorption in the jaw bones, especially around
the angulus mandible, should be evaluated very well
radiologically.

Artificial saliva preparations can be used against dry
mouth that may develop in patients, and fluoride
application can be considered to prevent caries
formation.

Consultation should definitely be requested in diffuse
scleroderma

Gout disease

Gout is a metabolic disease characterized by the
accumulation of monosodium urate (MSU) crystals in
the tissue, especially in the kidney and connective
tissue, with episodic acute and chronic arthritis
attacks, especially seen in middle-aged men.

Acute arthritis is initially monoarticular. It often
affects the big toe, ankle, or other joints of the foot.
Age and gender are two important nonmodifiable risk
factors affecting the prevalence of uric acid and gout.
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Other risk factors for gout include long-term high
serum uric acid levels, intake of purinerich foods (red
meat, seafood), obesity, and alcohol.

The aim of treating acute arthritis attacks is to
suppress inflammation. For this purpose, NSAIDs,
colchicine and, depending on the age of the patient,
glucocorticoids (steroids) are used.

RHEUMATIC SYMPTOMS OF SYSTEMIC
DISORDERS

Endocrine Disorders

Hematological Diseases
- Rheumatic symptoms can be seen.

Endocrine Diseases

Almost all endocrine diseases can cause some signs
and symptoms in the joints and periarticular tissues.

Musculotendinosis, bone or joint anomalies probably
occur following a metabolic imbalance process, and
by providing the relevant balance, the clinical
symptoms of rheumatic diseases may decrease or
improve.

Hematological Diseases:

Hematological disorders such as hemophilia (factor
VIII and IX deficiency), hemoglobinopathies (sickle
cell anemia and beta thalassemia), multiple myeloma
and amyloidosis can cause rheumatic symptoms in
addition to bleeding problems.

Rheumatic symptoms are also present in malignancy-
related diseases such as hypertrophic
osteoarthropathy, leukemia, lymphoma,
carcinomatous polyarthritis, gastrointestinal diseases
such as whipple disease, hemochromatosis, and
primary biliary cirrhosis.

Metabolic Bone Diseases (Osteoporosis)

Today, osteoporosis is defined as a systemic
skeletal system disease in which the tendency
to fractures increases as a result of decreased
bone strength. Bone density and bone quality
are the most important parameters that
determine bone strength.

Etiological Classification of Osteoporosis

-Primary Osteoporosis (Primary osteoporosis): More
than 95% of osteoporosis is primary. There are 3
types: idiopathic, postmenopausal (Type 1), senile
osteoporosis (Type 1)

-Secondary Osteoporosis (Secondary osteoporosis): It
constitutes 5% of osteoporosis cases. Endocrine,
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gastrointestinal system, connective tissue diseases,
malignant diseases, drugs, diet, chronic kidney
disease, COPD, alcoholism, smoking, scurvy, etc. can
cause secondary osteoporosis.

Osteoporosis MRONJ (Dentist Approach)

Bisphosphonates are potent inhibitors of bone
resorption. They are drugs commonly used orally or
intravenously to treat osteoporosis or cancer-related
conditions. Bisphosphonateassociated osteonecrosis
(BON) is a rare but serious, usually irreversible
condition.

(Medication-related  osteonecrosis of the jaw
(MRONJ)

In patients taking bisphosphonates, detailed
information should be provided to the patient about
the risk of developing osteonecrosis before
performing invasive procedures involving the
periosteum and bone.

Since osteonecrosis cases usually occur within 2
months after dental procedures, it is recommended to
leave a 2-month waiting and follow-up period
between each surgical procedure.

Endodontic treatment instead of tooth extraction,
bridge or partial denture options instead of implant
should be considered. Tooth extraction or procedures
involving bone should be as atraumatic as possible.

The decision to use antibiotics may be made taking
into account the patient's specific condition and risk
factors (long-term use of bisphosphonates, advanced
age, and concurrent

Vasculitides (Behget's Disease)

Behget's Disease was first described by Prof Dr
Hulusi Behget in 1937 as a syndrome characterized by
recurrent aphthous stomatitis, genital ulceration and
uveitis.

It is a chronic, multisystemic disease in which there is
no syndrome and a wide variety of system
involvements such as articular, vascular, and
gastrointestinal and central nervous systems are
observed.

Recurrent aphthous ulcers are characteristic lesions of
Behget's disease. It occurs as the first sign of the
disease in 75-90% of the cases and may remain as the
only finding for years until the systemic symptoms of
the disease appear.

They are seen in 3 different forms as minor, major and
herpetiform aphthae.

236



Oral ulcers that recur at least three times are an
essential diagnostic criterion for BD.

Although oral ulcers observed in Behget's disease are
more painful and tend to recur more frequently, they
are very difficult to distinguish from recurrent
aphthous stomatitis in terms of morphology and
localization.

However, clinically, their greater number (6 or more
at the same time), different lesion diameters,
prominent erythematous ring around the lesion, and
involvement of the soft palate and oropharynx are
important criteria for distinguishing BD oral ulcers
from RAS ulcers.

Genital ulcerations are found in 74-97% of Behget's
patients. They are deeper than oral aphthae and heal
by leaving scarring. The most common skin lesions in
Behget's patients are erythema nodosum-like lesions,
papulopustular lesions, superficial thrombophlebitis
and pathergy phenomenon.

Ocular involvement is the leading systemic
involvement in Behget's disease. It is seen in 28-79%
of cases and is mainly seen as anterior uveitis,
posterior uveitis and retinal vasculitis. The pain
caused by oral ulcers causes the person to return to a
softer and carbohydrate heavy diet.

Local traumas may trigger the development of new
mucosal lesions. After dental interventions, the
patient and dentist should be informed that the disease
may exacerbate in the early period. If possible, these
treatments should be done during the period when the
disease is under control.

The effectiveness of antibiotic use during dental
treatment in preventing exacerbation of the disease is
unknown. Antibiotics that can suppress the oral flora
can be used for a short time before the procedure. In
patients  using  systemic  corticosteroids  or
immunosuppressives, healing may be adversely
affected after dental procedures and the risk of
infection may increase.

Vasculitides (Wegener's Granulomatosis)

It is a systemic necrotizing granulomatous vasculitis
of unknown etiology, affecting small and medium-
sized arteries, primarily the wupper and lower
respiratory tract and the kidney.

Gingival inflammation may cause local or general
hyperplasia.

A Dbiopsy can be taken from these lesions for
diagnostic purposes.
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It should be noted that patients may receive
immunosuppressive agent treatments such as
corticosteroids, cyclophosphamide or methotrexate.

Vasculitis (Kawasaki Disease)

It is one of the most common systemic vasculitis of
childhood, of unknown etiology, especially affecting
small and medium-sized arteries, and mostly affecting
children under five years of age.

It is characterized by fever, skin rashes, conjunctivitis,
enanthem (redness of the throat and oral mucosa),
swelling of the hands and feet, and enlarged lymph
nodes.

It includes mouth ulcers, bright red cracked lips, a red
tongue, often called “strawberry tongue,” and redness
in the throat. Complications such as coronary artery
aneurysms that develop a few years later have been
reported.

Sarcoidosis

It is a systemic, granulomatous disease of unknown
cause, frequently seen in young adults, manifested by
noncaseating granulomas in the lungs, hilar
lymphadenopathy, pulmonary infiltration, skin and
eye lesions, and affecting many organs such as the
heart, spleen, kidneys and eyes, although respiratory
system symptoms are common.

Shortness of breath, cough, and chest pain or chest
tightness are found in 1/3 of patients and are the three
most common symptoms.

Skin involvement is seen in 20-35%.

Lesions are roughly divided into two groups: specific
skin lesions (lupus pernio etc.) and nonspecific skin
lesions (erythema nodosum, ichthyosis, erythema
muliforme etc.) in the skin.

Lupus pernio, which is a specific skin lesion, is seen
in chronic sarcoidosis; It is a purplish papule or plaque
that can start from the nose and expand towards the
cheeks, chin and earlobes. Unilateral or bilateral
painful enlargement of the parotid occurs in
approximately 6% of patients and 40% of these are
self-limiting. In some cases, there is swelling in the
lacrimal and salivary glands as the initial symptom. If
swelling in the parotid gland, xerostomia, uveitis and
facial nerve paralysis are present together, Heerfordt
syndrome can be mentioned.
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Rheumatic Heart Disease

Rheumatoid Heart Disease, which develops as a result
of a delayed response to acute pharyngeal infection
caused by group A betahemolytic streptococci; is a
systemic inflammatory disease involving the heart,
joints, central nervous system, skin and subcutaneous
tissues.

It is most commonly seen between the ages of 5-15
years. Acute rheumatic fever may occur with arthritis,
carditis, subcutaneous nodules, erythema
marginatum, and Sydenham's chorea after a certain
period of time (approximately 3 weeks) after
infection.

Acute rheumatic fever does not develop in every
individual who has streptococcal pharyngitis.

Major criteria; carditis, polyarthritis, chorea,
erythema marginatum, subcutaneous nodules

Minor criteria are fever, arthralgia, increase in acute
phase reactants as laboratory findings, and
prolongation of PR distance on ECG.

The presence of 2 major or 1 major + 2 minor criteria
is sufficient for the diagnosis.

In patients with a history of rheumatic fever episode,
prophylactic antibiotics should be given before
necessary treatment only in patients with carditis and
valve defect.

Before the treatment, the patient is provided to rinse
his/her mouth with antiseptic mouthwashes.

These patients may use aspirin. In this case, aspirin
should be discontinued before surgical applications
and bleeding time should be measured before
administration.

General anesthesia is avoided because of the danger
of myocarditis.

Familial Mediterranean Fever (FMF)

It is a genetic disease characterized by recurrent fever
attacks accompanied by abdominal, chest and joint
pain and swelling.

Major criteria; peritonitis, synovitis and pleuritis
attacks with fever, amyloidassociated (AA) type
amyloidosis developing without a predisposing
disease, good response to colchicine
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Minor criteria; recurrent fever attacks, erysipelas-like
erythema, presence of FMF in a first-degree relative.

The presence of 2 major or 1 major and 2 minor

The most important complication of the disease is
amyloidosis.

Amyloid is a protein that does not dissolve in water
and its production increases during Familial
Mediterranean Fever. The kidneys, which try to
cleanse the blood of these proteins, cannot do this and
the accumulated amyloid disrupts the Kkidney's
function, causes high blood pressure in 35% of
patients and develops kidney failure.

The most typical skin finding is sharp-edged, hot,
tender and swollen red plaques, usually

In patients with a history of renal failure, platelet
dysfunction may be observed, and secondary
hypertension may be observed due to fluid retention.

Local anesthesia should be selected without a
vasoconstrictor.

Colchicine is used to prevent attacks and prevent
amyloid formation.

When NSAIs that interact with colchicine are given,
these drugs increase the risk of leukopenia,
thrombocytopenia, and  bone

marrow depression.
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Learning Outcomes

To examine the basic characteristics, causative
factors, and common clinical symptoms of
different diseases

To recognize the effects of these diseases on
individuals and oral health and to understand
the importance of these diseases for dentistry
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Hypertension

It is a continuous increase in systemic arterial blood
pressure.

There are two types of pressures in the arterial system:
Systolic pressure: The pressure recorded when
the left ventricle ejects blood into the aorta during
systole

Diastolic pressure: The lowest level at which pressure
decreases in the arterial system during relaxation of
the left ventricle

Values where diastolic blood pressure is above 90
mmHg and systolic blood pressure is above 140
mmHg are known as hypertension.

Hypertension is actually a symptom. If the cause is
known, it is called secondary hypertension. However,
its etiology is often unknown, in which case it can be
referred to as essential hypertension.

Secondary hypertension may be due to kidney diseases
such as chronic renal failure, uremia,
glomerulonephritis, cardiovascular diseases such as
atherosclerosis, acute myocardial infarction, heart
failure, respiratory system, endocrine system, central
nervous system diseases, and some drugs
(sympathomimetic, oral contraceptive, amphetamine,
estrogen, etc.).

Hypotension may also be a symptom of prerenal acute
renal failure, a myocardial infarction that has passed a
few hours ago, acute myocarditis, and various blood
diseases. In these patients, care should be taken to
prevent further deterioration of the condition.

Blood pressure is measured with sphygmomanometer
and stethoscope. Anxiety, increased activity, posture,
the size of the sphygmomanometer cuff and the artery
used can affect the blood pressure measurement
result.

Normal blood pressure values can be evaluated as
120/80 mmHg in adults and 150 mmHg in the elderly.
Importance in Dentistry:

Anamnesis and examination findings should be
carefully evaluated in terms of hypertension. Blood
pressure checks of hypertensive patients should be
performed at each session and if necessary, a
consultation with the doctor should be made.

In patients with uncontrolled hypertension, stimuli
such as pain and stress can suddenly increase blood
pressure, and in rare cases, cerebrovascular
complications may develop.

If blood pressure values do not decrease despite
various measures, the session should be postponed to
another day.

Since dental anxiety and stress can lead to
hypertensive crisis, the patient can be sedated before
dental treatment. Oral diazepam 5-10 mg tablets can
be given.

If general anesthesia is indicated, a hospital
environment should be preferred. Because; most
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general anesthetics can interact with antihypertensive
drugs. It is beneficial for local anesthetic solutions not
to contain adrenaline and its types as vasoconstrictors.
Bleeding complications may occur; bleeding
precautions and control should not be forgotten.
Aspiration must be performed in regional local
anesthesia.

Sessions should be short-time, activities that will
stress the patient should be avoided, and the patient
should be relaxed.

Hypertensive patients may have toothaches without any
local cause (pulp hyperemia due to increased blood
pressure in the pulp)

Antihypertensive drugs can cause dry mouth
(xerostomia), dysgeusia, and gingival hyperplasia.
Antihypertensives:

Diuretics Adrenergic blockers Vasodilators

Calcium antagonists

Angiotensin converting enzyme (ACE) inhibitors
Calcium antagonists — gingival hyperplasia

Alpha receptors and methyldopa — dry mouth

ACE inhibitors — dysgeusia

Arrhythmias:

\ A A 4

It is the disruption of the normal rhythm of the heart.
They are very well defined on ECG

Sinus Tachycardia: The normal pulse rate of 60-100
per minute can reactively exceed 100 in conditions
such as exercise, fever, stress, excitement, anxiety.
This fast and regular rhythm is called 'sinus
tachycardia'.

Atrial Arrhythmias: They are generally not life-
threatening conditions. In cases of recurrent atrial
tachycardia in patients, it should be questioned
whether the patient has heart disease.

Ventricular Arrhythmias: They are potentially life-
threatening conditions that often require chronic
medical treatment.

Importance in Dentistry:

Learning the patient's arrhythmia type will be
appropriate  for  treatment planning  (While
asymptomatic and atrial arrhythmia patients are
considered moderate risk patients, patients with
ventricular arrhythmia are high risk patients.
Symptomatic arrhythmia patients are in the very high
risk group).

In patients with cardiac arrhythmia, there is a
possibility of developing complications such as
serious fatal arrhythmias, infarction, syncope, cardiac
arrest during dental treatment. (In addition, the rhythm
of this pacemaker may be disrupted in those patients
who use a pacemaker).

Ultrasonic dental scaling instruments, electrical
surgical instruments (piezo surgery, cautery, laser),
radar currents, electrical vitalometer devices, physical
therapy tools should not be used during dental
treatments in patients using a pacemaker, and
magnetic resonance imaging should not be preferred.
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Arrhythmia patients should be kept away from stress
and anxiety before dental treatment. If necessary,
sedative drugs are used (5-10 mg Diazepam).
Treatment periods should be kept as short as possible
and attention should be careful to arrhythmia
symptoms that may occur during treatment (feeling of
distress, chest discomfort, palpitations, irregular rapid
pulse, dizziness, syncope, etc.).

If such symptoms occur during treatment, treatment
should be stopped immediately, the patient should be
calmed down, and pulse and blood pressure should be
monitored. If they do not go away with rest, they
should be referred to the hospital.

Local anesthetics containing adrenaline should not be
used in arrhythmia.

There may be some oral findings of the drugs used by
these patients.

Lupus-like findings (long-time use of procainamide)
Erythema multiforme (long-time use of Quinidine)
Dry mouth (Disopyramide) — tendency to caries,
eruption in periodontal infection

Lymphangioma

Lymphangioma is a benign tumor of the lymphatic
vessels. It is a rare congenital condition resulting from
abnormal development of the lymphatic channels.
Features:

Composed of lymphatic vessels

There are 4 types: Capillary, cavernous, cystic, and
mixed.

May appear as soft, cystic masses; its size varies.
Grows slowly and is usually painless.

May be present at birth or develop in childhood
Common in the front of the tongue or under the chin.
Those seen on the tongue constitute macroglossia.
Small lesions are usually superficial.

Can be seen in various body parts, including the oral
cavity.

Does not show spontaneous regression.

Clinical Features:

Swelling or mass in affected area

When found in the oral cavity, may affect speech,
swallowing, and breathing

May be associated with recurrent infections

Diagnosis is usually based on clinical examination and
imaging

Importance in Dentistry:

Lymphangiomas in the oral cavity can interfere with
dental treatments and treatment planning.

Dentists should be aware of their presence to prevent
complications during surgery or tooth extraction.
Precautions in Dentistry:
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Collaboration with oral and maxillofacial surgeons or
other specialists for complex cases.

Careful assessment and planning to avoid damaging
lymphatic structures.

Monitoring for signs of infection or complications
following dental procedures.

AIDS (Acquired Immunodeficiency
Syndrome)

Definition: AIDS is a late stage of HIV infection. It is
characterized by a severely compromised immune
system and a range of opportunistic infections and
cancers.
Features:

Caused by the Human Immunodeficiency Virus (HIV)
Weakens the immune system
Opportunistic infections and malignancies

Progresses through different stages, including
asymptomatic HIV and
Clinical Features:

Opportunistic  infections  (e.g.,  Pneumocystis
pneumonia)

Weight loss, fatigue, night sweats

Compromised immunity, leading to various health
problems
Importance in Dentistry:

Dentists need to be aware of a patient's HIV status to
take appropriate precautions.

Dental care can contribute to overall health in AIDS
patients.
Some findings in oral cavity; HIV

Candida

Oral hairy leukoplakia
Linear gingival erythema
NUP, NUG

Kaposi sarcoma
Non-Hodgkin lymphoma

Herpes simplex
Precautions in Dentistry:

Infection control measures are essential to prevent the
transmission of HIV.

Use of universal precautions (gloves, masks, protective
eyewear)

Special considerations for dental treatment, such as
avoiding aerosol-generating procedures in advanced
cases.

Graft-versus-Host

Definition: Graft-versus-host disease (GVHD) is a
medical condition that can occur after a stem cell or
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bone marrow transplant, where the donor's immune
cells attack the recipient's tissues and organs.Graft-
versus-Host

Features:

Primarily associated with allogeneic transplants
Acute or chronic GVHD
Affects multiple organ systems

Symptoms can range from mild to severe
Clinical Features:

Skin rashes

Gastrointestinal symptoms (e.g., diarrhea, abdominal
pain)
Liver dysfunction

Oral mucosal changes (pain, ulcers)Graft-versus-Host
Importance in Dentistry:

Oral manifestations, including mucositis and
xerostomia, can impact dental care and nutrition.

Patients with GVHD may require specialized dental
management.
Precautions in Dentistry:

Close collaboration with the patient's medical team for
dental treatment planning.

Attention to oral hygiene to prevent complications.

Avoidance of invasive dental procedures during acute
GVHD episodes.

Pregnancy

Various hormonal and physiological changes occur
during pregnancy

Hormonal changes include increased levels of
progesterone and estrogen.

Physical changes, such as weight gain and breast
growth.

Emotional and psychological changes.

Importance in Dentistry:

The placenta is suitable for the passive diffusion of
drugs and chemical substances. The fact that these
substances pass from the placenta to the fetus and
cause deformations in the fetus is called the
""teratogenic effect".

For this reason, the dentist should be very careful
about the use of drugs in pregnant women, especially
in the first trimester (the period when organ and tissue
formation is active) they should not prescribe drugs
unless absolutely necessary, and if necessary, they
should prescribe drugs known to be safe by consulting
with the doctor and making a benefit-risk calculation.
The use of drugs requires caution not only in pregnant
women, but also in all young women who are likely
to become pregnant.

Antibiotics that can be used safely in pregnancy are
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penicillins and cephalosporins

Tetracycline binds to calcium in newly formed teeth
and bones and accumulates in these tissues
(discoloration in teeth and bones)

If morphine and similar narcotic analgesics are used
close to birth, the baby develops respiratory
depression

Aspirin can cause low birth weight babies and
stillbirth. The most reliable analgesic is paracetamol.
It is necessary to take care of the vasoconstrictor
contained in local anesthetic solutions when using
them.

Diazepam can cause cleft lip and palate in the baby.

In addition to pregnancy, care should be taken in
prescribing medication for breastfeeding mothers.
Many drugs such as penicillin, chloramphenicol,
tetracycline, and erythromycin can pass into breast
milk and can be harmful for the baby.

Radiographic examination should also be performed
very carefully in pregnant women. It should be
avoided as much as possible, especially in the first
trimester, and in cases of necessity, a lead apron
should be worn, the dose and duration should be
reduced, and a small number of films can be taken by
applying filming and bathing techniques very well to
prevent repetitions.

10-day rule:

In women of childbearing age, the first 10 days from
the beginning of menstruation are the safest period for
radiographic examination.

In pregnant women, the tendency to tooth decay
increases due to vomiting, and the pH of saliva turning
acidic.

The most important changes that occur in the oral
tissues during pregnancy are the increase in
vascularity in the gingiva and the increase in the
response of periodontal tissues to local effects
'Pregnancy gingivitis', which manifests itself with
redness and bleeding in the gums

Gingivitis is not directly related to pregnancy, but
is the result of an increased response to local factors
Sometimes, an area of the gum (especially the
papillary gum) shows this reaction and lesions called
‘pregnancy tumors' develop. It should be left untreated
until the end of pregnancy.

Chronic maternal periodontal disease has been
associated with low birth weight infants. In some
women who experience recurrent aphthous ulcers, the
ulcers may cease (or rarely become more severe)
during pregnancy.

In order to keep the mother and fetus away from stress
and bacteremia risk, operations other than emergency
procedures can be postponed until after birth.

In the first trimester, the fetus is very sensitive to
teratogenic effects, and there is also a possibility of
miscarriage. If emergency interventions are to be
performed, the patient should be relaxed and the
sessions should be short-time.

The second trimester is the most suitable period for
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essential interventions (endodontic treatment with
local anesthesia, tooth extraction, filling, etc.) can be
performed.

Towards the end of the third trimester, the fetus has
grown considerably, and cardiac changes in the
mother have become important. Therefore, dental
procedures are not suggested. During this period,
when the patient is lying on her back, the fetus can
press on the vena cava inf., causing hypotension and
syncope (vena cava syndrome). If the patient is
immediately laid on her left side, the situation get
well.

Pregnancy is a condition in which a woman must pay
more attention to her oral health and regular dental
check-ups are important.

Dentists should be aware of the patient's pregnancy
status when planning treatment.

If pregnancy gingivitis is present, professional care,
patient education and oral hygiene will reduce
pregnancy gingivitis.

Pregnancy tumors are left until after birth.

If they cause discomfort, dysfunction or excessive
bleeding, they can be excised.

Gestational diabetes and preeclampsia risk.

Oral hygiene education and elimination of local
etiological factors are aimed to provide a comfortable
period.

Precautions in Dentistry:

Dental procedures during pregnancy should be
performed with certain precautions.

The use of some medications and radiographic
examinations should be avoided or performed with
caution.

It is important to improving oral hygiene and
preventive care.

Drugs that may be used in dentistry but are
contraindicated in breast- feeding mothers, and
alternatives.

Epilepsy

Epilepsy is a paroxysmal (seizure) disease of the
central nervous system. Its onset is sudden and usually
recurrent. It may be characterized by one or more of
the following symptoms:

Loss of consciousness

Localized or generalized tonic spasms, muscle
contractions, or both

Sensory disorders

Psychic disorders

There are two types:

Idiopathic Epilepsy

Symptomatic Epilepsy

Idiopathic Epilepsy: This term is used for epileptic
seizures that cannot be directly linked to a
demonstrated organic brain disorder. It can start in the
first 20 years of life and continue throughout life. A
hereditary factor may be present. Seizures occur in
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two ways:

Grand mal

Petit mal

Grand Mal:

These seizures are characterized by sudden loss of
consciousness, often followed by a scream, followed
by the patient falling to the ground.

Various injuries may occur.

During this period, the patient may become
incontinent and bite his tongue or cheek.

Foam may come from the mouth.

During the tonic phase, breathing often stops and
cyanosis may occur.

Following awakening, the patient is often sleepy and
confused. He may complain of headache or muscle
pain. The duration of the seizures is variable.

Petit Mal:

Classic petit mal is characterized by a blank or blank
facial expression and momentary loss of motor
activity without loss of muscle tone. Sometimes loss
of consciousness (briefly) and loss of motor tone may
occur.

A postictal state does not occur following petit mal
seizures. Consciousness returns immediately. Motor
activity continues immediately, often with high
frequency.

Symptomatic epilepsy: Generalized convulsions seen
in symptomatic epilepsy are no different from
idiopathic type grand mal seizures. However, unlike
them, aura may be present before the seizure
(unpleasant odor or paresthesia in an extremity).

The term symptomatic epilepsy is used for epileptic
seizures that can be attributed to a brain disease.
Although many seizures in individuals with epilepsy
have no obvious trigger, in some cases, seizure
triggers may be:

hunger and insomnia

hormonal changes (e.g., pregnancy or menstruation)
metabolic disturbances

sensory stimuli (flash light, sounds, and touch - even,
very rarely, an electric toothbrush)

prescription or illicit drugs (alcohol, chlorpromazine,
enflurane, flumazenil, fluvoxamine, ketamine,
methohexitone, tramadol, tricyclic antidepressants) or
their discontinuation may be triggers for seizures.
Features:

Epilepsy is a neurological condition that is
predisposed to recurrent seizures and affects
approximately 1% of the adult population. It may be
due to underlying brain pathology (injury, tumors, or
infections).

10% of the total population will experience at least
one seizure in their lifetime, but it is most often due to
febrile seizures in childhood.

A seizure (epilepsy) is a seizure or temporary loss of
consciousness caused by abnormal cerebral cortical
electrical activity.

251



Different causes may predominate at different ages.
The aim of epilepsy treatment is to prevent seizures.
For this purpose, anticonvulsant drugs are used.
Phenobarbital Phenytoin Pirimidone Ethosuximide
Carbamazepine  Diazepam  Diphenylhydantoin
Eptandoin

Importance in Dentistry:

The most important risk is the occurrence of a seizure
during dental treatment. Before starting treatment, the
patient's doctor should be consulted.

Dental treatment stress, hunger, fatigue, flickering
bright lights, epilepsy treatment being recently
stopped or changed can stimulate the onset of
seizures. If necessary, sedative applications are even
used. 'Nembutal' is the most commonly used.

If a seizure occurs more than once a day, this indicates
that the patientis not under control. Non-urgent
treatments should be postponed.

Epileptogenic drugs should not be used. Alcohol is
epileptogenic (methahexidone, enflurane, ketamine,
chlorpromazine).

The interactions between the drugs used by epileptics
and the drugs used by dentists are important.

If an epileptic seizure develops;

Self-harm is prevented

A tampon should be placed between the teeth

The patient should be laid on his side so that he
does not aspirate if he/she vomits

Surrounding objects should be removed

If a seizure occurs during treatment, everything in the
mouth should be removed immediately

If the seizure is prolonged, 10 mg Diazepam can be
given L.V. or |.M.

Giving oxygen may be useful

If status epilepticus (causing death) is suspected, the
patient should be immediately transferred to the
hospital.

Phenytoin, which is used by most patients with
epilepsy, can cause hyperplasia in the gums,
especially in young people. Poor oral hygiene and
poor restorations that will increase this hyperplasia
should be eliminated. If necessary, gingival
hyperplasia should be operated on, but it should be
noted that it may recur.

Local anesthesia should be preferred. Cerebral anoxia
occurs during general anesthesia. This can cause an
epileptic seizure.
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Learning Outcomes

After completing this course, the student;

Will have knowledge about the structure of the bone,
Will understand the changes that may occur in the
structure of the bone with aging.
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Aging is a normal process that occurs with the
decrease in functions in all cells, tissues and organs of
the organism with the passage of time; it is not a
disease. Some changes occur in the musculoskeletal
system with aging. Bone loss occurs, bone mineral
density decreases, bone structure deteriorates. Bone
tissue consists of bone tissue matrix and bone cells.

There are organic (collagen fibers) and inorganic
substances (Ca, P, Na, Mg) in the bone tissue matrix.

Bone structure
»Long bones:
Tibia

Femur
Humerus etc.
> Flat bones:
Skull Bones
Scapula
Mandible
Ilium
Vertebra
Pelvis
Sternum etc.

Bone structure

Cortical bone (80%)

Dense and compact

Along long bones

Cylindrical cavity in the middle

Trabecular bone (20%0)

Light, honeycomb-shaped

Shaped by pressure and compression

At the ends of long bones and in the vertebrae

Functions of bone

Support and protective tissue - They are involved in
hemopoiesis

Mineral balance

Totally replaces 5% to 10% of total bone mass each
year

Turnover rate of trabecular bone (20%)

Turnover rate of cortical bone (5%)

Effect of systemic diseases on bones; effect on
osteoclasts, osteoblasts and osteocytes

Changes in bone density
Change in bone size and shape
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Changes in the number and size of trabeculae
Altered thickness of cortical structures

Increase or decrease in overall bone density
Systemic conditions that reduce bone density do not
affect mature teeth.

Cortical structures are thin, less distinct

If there is a real increase in bone density, the radio
opacity of the mandible base and trabecular bone are
very close to each other in contrast

The mandibular canal becomes more distinct with the
surrounding tissues appearing more radiopaque
Changes in teeth due to some systemic diseases that
occur during tooth formation

Early or late tooth eruption

Hypoplasia

Hypo-calcification

Inability to examine lamina dura radiographically
With aging, calcified tissue decreases in all bones,
especially in women, porosity occurs, bone fragility
increases

Blood flow in both maxilla and mandible is decreased
in the elderly. This may occur due to arteriosclerotic
changes or tooth loss

There is a metabolic activity (bone destruction and
bone construction) that continues throughout life in
the bone.

Normally, the construction and destruction processes
continue in balance, but this balance can be disrupted
for some reasons.

If it is disrupted as a result of endocrine factors,
vitamins and some other factors, metabolic and
endocrine bone diseases occur.

As a result, the density of the bones decreases or
increases.

Osteoporosis is the most common among metabolic

Osteoporosis

Osteoporosis is a progressive disease that occurs as a
result of decreased bone density and deterioration in
bone architecture.

Over time, bones lose calcium and become porous,
weak and easily breakable.

An imbalance occurs in the interconnected processes
of bone resorption and formation, which cause
changes in the trabecular bone volume, structure and
the size and thickness of each trabecula.
Osteoporosis develops with the aging process of the
bone and

The decrease in bone mass with age is actually slow
and unnoticeable until it reaches significant
proportions.

Secondary osteoporosis may occur due to;
Nutritional deficiencies

Hormonal imbalance

Lack of activity

Corticosteroid or heparin therapy.
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Clinical Findings

The most important clinical symptom of osteoporosis
is fracture.

The most common areas are the distal radius,
proximal femur, ribs and vertebrae.

Patients may have bone pain. - The highest risk group
is postmenopausal women.

Jaw fractures may be seen,

Jaw fractures may occur while the patient is eating,
drinking or even talking,

Extraction wounds heal slowly in these patients,
Osteoporosis is usually asymptomatic in men but may
present with pain due to trauma.

Radiographic Findings

In osteoporosis, bone density is decreased and
radiolucency is increased.

There may be decreased density in the inferior
mandibular cortex and thinning of the cortical
borders.

The number and thickness of the trabeculae in the
bone are decreased. However, the cortex is seen as
denser next to the spongiosa bone with decreased
density and is observed as if drawn with a pencil.
The jaw bones are thinned.

Alveolar bone resorption is increased in edentulous
patients.

The lamina dura may appear thinner than normal.
Routine radiological examinations contribute very
little to the diagnosis.

In order for osteoporosis to be recognized on direct
radiographs, approximately 30% of the bone mass
must have been lost.

High-resolution CT can be used to determine bone
mass.

The most commonly used method for bone mineral
density measurements is the “’Dual Energy X-Ray
Absorptiometry (DEXA)’’ method.

Treatment:

Replacing lost bone is quite difficult, expensive and
takes a long time,

Preventive measures (changes in lifestyle - preventing
falls),

Appropriate exercise programs, appropriate nutrition,
regular medication use, regular doctor check-ups,
Hormone replacement therapy (replacement),
calcium, vitamin D, calcitonin (helps to reduce the
rate of cortical and trabecular bone loss),

And bisphosphonates.
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Learning Outcomes

At the end of this course, students are expected to;
Be able to define dental implants,

Have knowledge about ideal imaging techniques for
dental implants,

List radiographic techniques used in implant imaging,
and

Understand the advantages/disadvantages  of
radiographic techniques used in implant imaging.
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Implant; refers to the placement of inanimate
materials into the body and living tissues for treatment
purposes.

Dental implants; are structures that are surgically
placed into or on the bone in the edentulous jaw and
aim to replace the tooth.

Implant technology has enabled the dentist to assist
patients in regaining their normal chewing abilities
and performing their functions without hesitation.

A dental implant is a screw made of biocompatible
titanium or zirconia.

It is placed in the jawbone and mimics the tooth root.

Additional parts placed on it allow the planned
prosthesis to adapt to the mouth.

Before the radiographic examination, the necessity of
implants should be discussed with the dental and
systemic anamnesis taken from the patient and the
clinical examination performed.

In the clinical examination;

The condition and position of the teeth in the mouth
and the occlusion are evaluated.

The health of the periodontal tissues and the level of
oral hygiene are examined.

The bone resorption of the edentulous area is
evaluated.

The condition of the oral soft tissues is evaluated.

In radiological examination;
It starts with the evaluation of bone health.

Imaging techniques provide important information to
the dentist at every stage of implant treatment; (pre-
surgical diagnosis, treatment planning including
surgical placement and postsurgical evaluation,
prosthesis restoration and follow-up).

Aims:

To determine the adequacy of bone tissue (selecting
the type and size of the implant according to bone
height and thickness).

To determine the localization of anatomical structures
such as the mandibular canal and maxillary sinus in
order to prevent complications that may develop
during the surgical procedure.

Clinical Evaluation in Implant Applications

For implant success, correct diagnosis and treatment
planning, perfect placement of the dental implant,
healthy bone to be implanted, sufficient bone quality
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(density), sufficient quantity (amount) and placement
of the implant in the most suitable area are required.

Jaw bones consist of alveolar bone and basal bone.
Alveolar bone supports the roots of the teeth, while
basal bone forms the base of the alveolar bone.

Inside the bone, there is a layer of “cancellous bone-
trabecular bone” with trabecular features and a
spongy structure.

Inside, there is a denser layer of “compact bone-
cortical bone”.

Cancellous bone is weaker than compact bone in
terms of hardness and density.

Since cancellous bone is not dense and hard enough,
it does not create a stable base for implant application.
After implant placement, bone cells in cancellous
bone create high-density bone along the surface of the
implant, providing osteointegration.

Since compact bone is hard and durable, it is an ideal
structure for implant applications.

The most ideal bone structure for implant applications
is a dense cancellous bone profile surrounded by a
thick compact bone.

For successful osteointegration, the bone must be
qualitatively and quantitatively sufficient.

To determine the amount of bone, the height, width
and length of the existing bone must be known.
Bone height;

In the maxilla, bone height is the distance between the
top of the edentulous alveolar crest and the maxillary
sinus and nasal cavity.

In the mandible, bone height is the distance between
the top of the edentulous alveolar crest and the
mandibular canal.

Bone width;

It is the thickness between the bucco-lingual/palatal
(BL-BP) surfaces of the bone.

Bone thickness must be sufficient for a successful
implant.

In order for the bone around the implant to have blood
supply, the amount of bone around the implant must
be at least 0.5 mm.

Therefore, when root-shaped implants are used, the
bone width must be at least 5 mm, and for Blade-type
implants, the width must be at least 2.5 mm.

Bone length in implants; It is the bone distance
between adjacent teeth and implants in the mesio-
distal direction.

Evaluation of Jaws in Implant Applications;

In the mandible; basal bone, alveolar bone,
mandibular canal and mental foramen are evaluated.
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The most important anatomical formations in terms of
implant applications in the maxilla are the nasal
cavity, incisive foramen and maxillary sinuses.
Failures in implant applications in the maxillary bone
are more common than in the mandible

Radiographic evaluation in implant applications:
Incorrect evaluation in pre-surgical radiographic
examination will result in implant failure and
complications. In radiological examination, the
amount of bone in the implant area or the relationship
of the implant to important anatomical structures is
evaluated.

In oral implantology, the following are evaluated
during radiological examination:

Amount of bone present

Density of bone tissue

Strength lines around the bone, undercut areas
Buccolingual/palatal width of jaw bones
Contours of bone structure

Position of the mandibular canal in the buccolingual
direction

Impacted teeth in the implant area, pathologies related
to the bone

Anatomical structures in the bone and their
relationship to the implant

Bone formation around the implant
Individual differences of the jaws
Areas exposed to excessive load
State of the alveolar crest
Endodontic treatments

Diagnosis of failed implants

IDEAL IMAGING TECHNIQUE;
It should;

provide visibility of the implant area in mesio-distal,
bucco-lingual, superiorinferior directions,

allow reliable and complete measurements,

have the capacity to evaluate trabecular bone density
and cortical thickness,

have the capacity to establish a connection between
the clinical and radiographic images of the area,

be easy to apply, accessible and economically suitable
for the patient, [1(Jcarry minimal radiation risk.
Implant Radiology;

Includes Preoperative
Intraoperative
Postoperative period examinations.
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RADIOGRAPHIC TECHNIQUES USED IN
IMPLANT IMAGING:

Intraoral radiographs (conventional and digital),
Periapical, Occlusal

Panoramic Radiography

Lateral Cephalometric Radiographics

Computed Tomography, Cone Beam Computed
Tomography

Magnetic Resonance Imaging (MRI)

Intraoral Radiographs

Periapical Radiography

In implant applications, periapical radiography is
requested to see in more detail the areas detected by
other radiographic methods but not clearly seen.

It has superior resolution and detail providing
features.

Anatomical formations in a certain area, bone
structure, height and length of the bone are visible.
However, the bucco-lingual/palatal position of the
bone cannot be evaluated.

Bone height is calculated accurately in radiographs
taken with the parallel technique. In this method,
geometric distortion and penumbra areas are at a
minimum level.

In the mesiodistal direction, it is frequently used to
evaluate the adjacent teeth and the remaining existing
alveolar bone in the implant area.

They are easy to apply and relatively cheap.

In implant applications, digital radiography and
classical radiography have equal diagnostic value.
The low radiation dose in digital radiography and the
ability to manipulate and measure images are
considered advantages.

Disadvantages of periapical radiography
There may be elongation or shortening in the image.
The mandibular canal may not always be visible.

If the parallel technigue is not applied, the amount and
height of the bone cannot be obtained correctly due to
elongation or shortening. Also, it is usually not
possible to fit the entire jaw bone (maxilla or
mandible) in the supero-inferior direction on the film

Occlusal Radiography

It has a limited area of use in implant applications.

Occlusal radiography shows the BL/BP widths of the
jaws, the contours of the bone structure, and the
position of the mandibular canal in the BL direction.
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Occlusal radiography shows only the widest part of
the mandible (inferior to the alveolar crest). This may
suggest that there is more bone in the BL direction
than actually exists.

Impacted roots and spatial pathologies of another
pathology present in this region are examined.

In the upper jaw, it is not useful in implant radiology
due to its anatomical limitations.

Panoramic Radiography

The maxilla and mandible can be seen on a
radiograph, making it easier for the doctor to perform
implant applications.

The alveolar crests are evaluated for the implant areas
to be applied with this radiograph.

The height and length of the bone are measured.

It is useful in making initial evaluations of the cortical
borders of the mandibular canal, maxillary sinus and
nasal fossa.

The anatomical formations in the maxilla and
mandible and their relationship with neighboring
structures are examined.

It has fewer details than the intraoral film.

Panoramic radiography in implant applications;
Advantages:

Jaw bones and all teeth are seen on a film
Anatomical regions and points are easily determined
Vertical height of the bone can be evaluated
Information about neighboring structures is provided
Easy to apply

Radiography procedure takes a short time

Radiation dose is low.

Disadvantages:

Depending on the device used, there may be
magnification in the image (Horizontal magnification
in panoramic images varies between 0.70 - 2.2 times
the actual size, some manufacturers report this as an
average of 1.25)

Cervical vertebrae are superposed in the anterior teeth
area

Distortions may occur
Small anatomical details are not seen

It is difficult to position edentulous patients.
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Lateral Cephalometric Radiography;

It is used to examine the mandible symphysis in edentulous cases.
It provides information about the relationship between the
mandible and maxilla.

Only the maxilla and mandible can provide a crosssectional
image in the midline. Tissues not located in the midline are
superimposed on the opposite side.

Reliable measurements cannot be obtained due to magnification.

Computed Tomography (CT):

The radiation dose is high.

DENTAL CT (CBCT)

It is a software program that allows the creation of cross-sectional
and panoramic images perpendicular to the jaw axes.

It creates images in the desired plane using the data in high-
resolution thin-section tomo

graphic images obtained in the axial plane.

Patients who are edentulous or are considered for multiple
implants or augmentation procedures are best evaluated with
CBCT. A 3D image allows the entire morphology of the area
where the implant is considered to be seen. Image resolutions are
4-8 times greater than medical tomography. Radiation doses are
quite low. In both CTs, reformatted images are obtained with 3
basic image types;

= Computer generated axial images of the alveolar process

curve,

= Reformat alveolar crosssectional images,

= Panoramic-like images.
Cone Beam Computed Tomography (CBCT)

It is requested in implant planning, post-operative follow-up and
periimplantitis cases.

The dimensions of the alveolar bone and its relationship with
anatomical structures can be examined in three dimensions with
CBCT.

With these images, virtual or three-dimensional real models and
“’implant guides’’ can be obtained. Thus, possible complications
are prevented.

The height, width and quality of the bone can be determined with
CBCT.
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Cone Beam Computed Tomography (CBCT)

CBCT devices can allow multiple reconstructions of the proposed
implant site including axial, sagittal, cross-sectional, panoramic
and three-dimensional (3D) images.

Alveolar bone height and width measurements can be made on
these images, as well as evaluation of alveolar bone angulation.

The density and other characteristics of the alveolar bone can be
evaluated with CBCT.

It is the best imaging technique for edentulous patients or those
who are considered to have multiple implants and for
augmentation procedures.

Today, cross-sectional sections of 11.5 mm thickness can be
obtained in a very short time.

With the development of advanced software programs, they are
used in pre-implant planning.
Disadvantages;

It is an expensive method,

The special dental software programs used are not available
everywhere,

Medical Tomography (CT)

Fan Beam

Voxels are not isotropic
High contrast resolution
Cross-sectional

120 mA

AREA OF EXAMINATION;

For mandible; from the infracortical border to the plane at the
level of the cusps of the teeth,

For maxilla; from the cusps of the teeth to the lower border of
the maxillary sinus.

A series of consecutive points on the axial scan selected using a
computer program are combined to develop an arch or a single
curve for each jaw, as desired.

The computer program then creates a series of lines perpendicular
to the curve of that arch. These lines are spaced at fixed intervals
(usually 1-2 mm) and numbered sequentially on the axial and
panoramic images to indicate the positions of each cross-sectional
section to be reconstructed.
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Cross-sectional alveolar reconstructions are made perpendicular
to the jaw curve, panoramic reconstructions are parallel to the
curve. Threedimensional designs can be created in various
arrangements.

Oblique cross-sectional images are reconstructed from the planes
specified by the lines drawn perpendicular to the curve by the
dental program.

By determining the position in axial and panoramic images.

Height and bucco-lingual thickness can be evaluated from oblique
crosssectional images.

For reformat panoramic images, 5-8 panoramic images are
obtained by drawing parallel lines from the buccal and lingual
sides of the jaw axes on an axial plane image.

Panoramic (linearly curved) images are helpful in examining
mesiodistal relationships and the noncortical mandibular canal.
However, the quality of reformat CT depends on the patient being
able to remain still during image acquisition, because movement
causes geometric distortion.

This is less of a problem with CBCT because of the shorter image
generation time.

Reformat CBCT/MDCT images can be printed in real size on
photographic paper or radiographic film. If they are to be viewed
electronically as static images on a monitor, a measurement scale
is added to the image for calibration. Alternatively, the reformat
study can be viewed with interactive software.

HEIGHT MEASUREMENTS FOR MANDIBLE;

Distal to the foramen mentale, it is done between the upper border
of the inferior canal alveolaris and the top of the alveolar crest,

Anteriorly, it is done between the lower edge of the mandible and
the top of the alveolar crest.

Width measurements should be made from the top of the alveolar
crest.

HEIGHT MEASUREMENTS FOR MAXILLA;

Posteriorly, from the base of the maxillary sinus to the crest,
C10Anteriorly, from the base of the nose to the crest.

Width measurements are as for the lower jaw.
PREOPERATIVE PLANNING:

Radiographs help the clinician to see the alveolar crests and
adjacent structures in all 3 directions

Selection of implant site, number, size and axial orientation
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Selection of implant site, consideration of adjacent anatomical
structures such as foramen mentale, canalis alveolaris inferior,
existing teeth, nasal fossa, maxillary sinus

Examination of the region for root residues, impacted teeth and
any bony pathology

SELECTION OF DIAGNOSTIC IMAGING FOR
PREOPERATIVE PLANNING:

Initial panoramic radiography

with intraoral radiography if more detail is needed in the area of
interest

With these initial radiographs, it may be possible to assess
whether the patient is a suitable candidate for implant procedures.
For example, if there is a pathological lesion in the planned area
or if there is insufficient vertical dimension or advanced crestal
atrophy, more expensive advanced imaging procedures such as
conventional or computerized tomography are not required.

If initial images indicate potential implant sites, conventional or
computed tomography can be used to obtain cross-sectional
views of these sites.

In general, if images of the entire maxilla and mandible are
required, CT scan is a good choice.

However, the shorter exposure and image generation time and
lower radiation risk have made CBCT a more preferable
alternative, even for a single implant.

INTERACTIVE DIAGNOSTIC SOFTWARE:

Before surgery, many different interactive software programs can
simulate implant orientation and placement on a computer screen.
They are designed for use on PCs with Windows operating
systems.

These programs provide interactive analysis of potential implant
sites in terms of bone quality, quantity, and morphology.
Observation of anatomical structures, volumetric analysis of bone
grafts, and mechanical analysis of structural forces during
restoration can also be performed by software programs.

Bone quality, cortical bone assessment

Cortical bone is best suited to resist the functional loading forces
of the dental implant. Successful osseointegration is possible with
a thicker cortical bone

The increased number of internal trabeculae per unit is also an
advantage.
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Bone quantity is assessed by calculating the height and width of
the alveolar bone and crest morphology. The greater the amount
of bone in the implant area, the higher the chance of success.

Cross-sectional assessment along the curve of the bone contours
to calculate the crest height and facial-lingual width is particularly
useful in the preoperative phase.

Alveolar crest width measurements are also necessary for
selecting the implant diameter and location, to maximize the use
of cortical bone.

Crest height measurements help determine the most appropriate
option for distribution of masticatory forces and maximum
fixation. Some morphological features, such as bone undercuts or
crest concavities, are usually not evident on clinical examination
but become apparent on crosssectional images.

Complete and accurate bone measurements are necessary to
determine the orientation, optimal size and length of the planned
implants.

When making measurements on any image, the magnification
factor, which may vary depending on the technique used, should
be kept in mind.

RADIOGRAPHIC AND SURGICAL STENTS

Stents are a type of prosthesis made of acrylic with radiopaque
markers on them.

In areas where implants are considered, a radiopaque material
(such as a metal sphere, gutta, and composite resin) is embedded
in an acrylic stent and the patient wears it during the imaging
process, and the area can be evaluated.

The use of these stents in pre-surgical imaging facilitates the
establishment of a relationship between the radiographic image
and the exact anatomical location of the imaged area or the
potential surgical site.

These stents also show the relationship between each image slice
in conventional and computerized tomography and the
anatomical location in the scout film.

Stents are also used as surgical guides and thus regulate the angle
of the implant.

Non-metallic radiopaque markers (gutta, composite resin) are
generally used in CT imaging, which do not produce metal
artifacts.

After the stent is placed in the patient's mouth, the patient is
examined. The markers on the stent are seen as dots on axial
images and vertical lines on cross-sectional and panoramic
images.
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RADIOGRAPHIC EVALUATION

Successful osseointegration is observed with the presence of
permanent and definite limited bone margins ¥

Apical migration of alveolar bone or obscuration of bone margins
suggest resorptive changes.

After successful implantation, the rate of marginal bone loss is
approximately 1-2 mm in the first year and decreases to 0.1 mm
in the following years.

The success of an implant can be assessed by the presence of
apposition on the surface of the implant body and the presence of
surrounding normal bone.

The formation of a thin radiolucent zone close to the contour of
the implant is confirmed by clinically detectable implant
mobility.

RADIOGRAPHIC FINDINGS OF FAILED INTRA-BONE

IMPLANTS

Radiographic image

Clinical situation

Thin radiolucency surrounding the outer
surface of the implant

Failed implant integration

Radiolucency in the coronal part of the
implant

Peri-implantitis due to poor plaque
control and inappropriate force

Apical migration of bone on one side of
the implant

Non-axial force resulting from incorrect
implant angulation

Widening of the periodontal space of the
adjacent natural bridge abutment

Faulty force distribution due to
inadequate biomechanical prosthesis
implant system

Breakage of the stabilizer

Inappropriate force distribution during
function

Period of the implant Duration Radiographic procedure
(Month)
Healing 0-3 -
Remodeling 4-12 Intraoral, panoramic
Care 13+ Intraoral, panoramic (To be monitored
every 3 years)
Complication Intraoral, panoramic, Tomography
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INTRAOPERATIVE AND POSTOPERATIVE
EVALUATIONS

Intraoral and panoramic radiographs are usually sufficient for
these two stages. Intraoperative imaging may be necessary to
ensure correct implant placement.

The implant is evaluated in two aspects after placement: the
height of the alveolar bone around the implant and the appearance
of the bone surrounding and immediately adjacent to the implant.

If a root-form implant screw is placed, the screw teeth should be
distinguishable from each other in the optimal radiographic
image.

This may not always be a predictable process, because the exact
angulation of the implant is not known.

The angulation of the x-ray should be as perpendicular to the long
axis of the implant  as possible, and  should not
exceed 9°so that the teeth appear open. In angle deviations of 13°
and more, the teeth are superimposed on each other.

If there is any resorptive change, it will be manifested by apical
migration of alveolar bone or uncleared bone margins.

These undesirable changes are progressive and must be
distinguished from the initial circumferential resorptive bone
changes that occur in the cervical region of the implant during the
first 6 months, which are caused by the surgical procedure itself.

Studies have shown that the marginal bone loss rate after
successful implantation is approximately 1.2 mm in the first year
and gradually decreases to 0.1 mm in subsequent years.

Very small, thin bone resorption areas adjacent to the implant can
be highlighted by density assessments on intraoral digital images.
If intraoral digital images are obtained during surgery, they can
be compared with subsequent digital images by eye or by digital
subtraction.

The success of an implant can be assessed by the presence of
apposition on the surface of the implant body and the presence of
surrounding normal bone. The formation of a thin radiolucent
zone close to the contour of the implant is confirmed by clinically
detectable implant mobility. This is the most important indicator
of failure of osseointegration.

Changes in the periodontal space of the associated teeth (natural
abutment) are also useful in assessing the functional adequacy of
the implant-prosthesis.

Any widening of the periodontal space compared with the
baseline radiographs indicates poor stress distribution and
suggests implant failure.
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Postimplant radiographs can be taken at regular intervals to assess
implant success or failure.

Magnetic Resonance Imaging (MRI)
It has limited use in oral implantology.

Evaluation of soft tissues provides information about the shape
and thickness of the mucosa on the alveolar ridge.

Interpretation of MRIs can be perceived as confusing by
physicians because it is very different from classical radiographs.

The greatest advantage of this technique is the absence of
radiation.
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